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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:

• Revenue for the Semiconductor and Other Electronic Component Manufacturing industry in Canada is expected to
increase in 2021 as strong downstream demand benefits industry operators. For more detail, please see the Current
Performance chapter.

• Global supply chain issues have continued to plague industry operators as production bottlenecks and shipping
delays create a challenging operating environment. For more detail, please see the International Trade chapter.

• Moving forward, the breakdown of exports and imports among key trading partners may change, depending on the
extent of the COVID-19 (coronavirus) pandemic in these countries and how they recover economically. For more
detail, please see the International Trade 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 Semiconductor and Other Electronic Component Manufacturing industry in Canada manufactures

semiconductors and related devices and parts, including integrated circuits, memory chips, microprocessors, diodes,
transistors and other optoelectronic devices. The industry also manufactures printed circuit boards.

Major Players There are no major players in this industry

Main Activities The primary activities of this industry are:

Manufacturing diodes

Manufacturing fuel cells and solid-state devices

Manufacturing integrated microcircuits

Manufacturing semiconductor devices

Manufacturing semiconductor memory chips

Manufacturing silicon wafer

Manufacturing printed circuit boards and PCB assemblies

Manufacturing connectors

Manufacturing computer and coaxial cable

The major products and services in this industry are:

Integrated circuits

Semiconductor devices and parts

Bare printed circuit boards

Printed circuit assemblies

Electric connectors and inductors

All other electronic components
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Supply Chain

SIMILAR INDUSTRIES

Hand Tool & Cutlery
Manufacturing in Canada

Computer Manufacturing in
Canada

Computer Peripheral
Manufacturing in Canada

Telecommunications Networking
Equipment Manufacturing in
Canada

Communications Equipment
Manufacturing in Canada

Navigational Instrument
Manufacturing in Canada

   

   

       

       

RELATED INTERNATIONAL INDUSTRIES

Global Semiconductor &
Electronic Parts Manufacturing

Semiconductor & Circuit
Manufacturing in the US

Circuit Board & Electronic
Component Manufacturing in the
US

Audio Visual Electronic Equipment
Manufacturing in Australia

Semiconductor Manufacturing in
China

Integrated Circuit Manufacturing
in China

Printed Circuit Board
Manufacturing in China

Electronic Component
Manufacturing in the UK

Loaded Electronic Board
Manufacturing in the UK

Electronic Component
Manufacturing in Ireland
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Industry at a Glance
Key Statistics

$4.6bn
Revenue

Annual Growth

2016–2021

-0.6%

Annual Growth

2021–2026

1.3%

Annual Growth

2016–2026

 

$332.1m
Profit

Annual Growth

2016–2021

-10.0%

  Annual Growth

2016–2021

 

7.2%
Profit Margin

Annual Growth

2016–2021

-4.6pp

  Annual Growth

2016–2021

 

477
Businesses

Annual Growth

2016–2021

-2.3%

Annual Growth

2021–2026

0.1%

Annual Growth

2016–2026

 

16,662
Employment

Annual Growth

2016–2021

1.4%

Annual Growth

2021–2026

1.3%

Annual Growth

2016–2026

 

$957.1m
Wages

Annual Growth

2016–2021

0.4%

Annual Growth

2021–2026

1.3%

Annual Growth

2016–2026

Key External Drivers % = 2016–21 Annual Growth

-0.5%
Demand from electrical
equipment, appliance and
component manufacturing

4.8%
Private investment in computers
and software

1.5%
Canadian effective exchange rate
index

3.2%
Number of mobile telephone
subscriptions

3.8%
Number of fixed broadband
connections

 
Industry Structure

POSITIVE IMPACT

  Capital Intensity
Low   Concentration

Low

  Barriers to Entry
High / Increasing

MIXED IMPACT

  Life Cycle
Mature   Regulation & Policy

Medium / Steady

NEGATIVE IMPACT

  Revenue Volatility
High   Industry Assistance

Low / Increasing

  Technology Change
High   Industry Globalization

High / Steady

  Competition
High / Increasing

 

Key Trends

 Demand for will likely rise as more Canadians purchase
more internet-enabled devices

 The industry has been plagued by production relocation and
intense international competition

 Sector-wide challenges that threaten Canada's
manufacturing competitiveness have held back the industry

 It remains unclear if operators will be able to keep pace with
rapid technological shifts

 Higher production activity in the United States will likely
temper demand

 Some companies may be wary of expanding manufacturing
capabilities

 Industry profit is expected to decline due to pandemic-
related operating challenges
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Products & Services Segmentation

 
Major Players

There are no major players in this industry
SWOT

STRENGTHS

  High & Increasing Barriers to Entry

  Low Customer Class Concentration

  Low Product/Service Concentration

  Low Capital Requirements

   

WEAKNESSES

  Low & Steady Level of Assistance

  High Competition

  High Volatility

  High Imports

  Low Profit vs. Sector Average

  Low Revenue per Employee

   

OPPORTUNITIES

  High Revenue Growth (2016-2021)

  High Revenue Growth (2021-2026)

  High Performance Drivers

  Canadian effective exchange rate index

   

THREATS

  Low Revenue Growth (2005-2021)

  Low Outlier Growth

  Number of fixed broadband connections
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Executive Summary Bad connection: Industry exits and acquisition activity are anticipated to
rise

The Semiconductor and Other Electronic Component Manufacturing industry in Canada produces a range of input
devices that are necessary in the production of electronics, including circuits and memory chips. Between 2016 and
2019, the industry experienced mild volatility amid continued offshoring and greater competition from US and East
Asian manufacturers. Any industry expansion has been driven by robust demand for industry products both
domestically and abroad, and a global shortage for electronic components. The COVID-19 (coronavirus) pandemic
has significantly affected industry performance by disrupting production plans and creating supply chain challenges
largely due to an unanticipated surge in downstream demand. Thus, industry revenue is expected to fall at an
annualized rate of 0.6% to $4.6 billion over the five years to 2021, including an increase of 12.7% in 2021 alone as
demand for industry products rebounds after declining significantly the previous year.

The broader electronics value chain is highly globalized, with product design, raw material procurement and
manufacturing segmented across facilities in different regions; for more information, refer to IBISWorld report
C2524-GL. Moreover, consumer electronics have widespread global demand, driven by technological innovation.
Therefore, industry performance depends on trade trends, such as the competitiveness of exports and the extent of
import penetration. Still, the industry has historically contended with heavy import competition. As the industry
continues to recover from recent disruptions, industry profit is expected to decline during the period due to
pandemic-related operating challenges.

The industry is expected to experience growth moving forward as a result of anticipated economic recovery.
Revenue is expected to increase at an annualized rate of 1.3% to $4.9 billion over the five years to 2026. However,
short-term pressures experienced stemming from the coronavirus pandemic may still be present at the beginning of
the outlook period. Industry manufacturers, which are typically small- to medium-sized enterprises, will likely find it
difficult to match the research and development spending of multinational competitors. As a result, industry exits and
acquisition activity are anticipated to rise over the next five years. While a global shortage of certain electronic
components is expected to persist, multinational companies will most likely expand production to other countries
instead of Canada.
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Industry Performance

Key External
Drivers

Canadian effective exchange rate index

The industry is highly globalized and depends on the exchange rate of the Canadian dollar, which determines the
relative price of industry goods. When the dollar appreciates, industry products become more expensive on the
global market, lowering export revenue. The opposite effect occurs when the loonie depreciates, all else equal. The
Canadian effective exchange rate (CEER) index measures the value of the dollar relative to the currencies of its
major trading partners. In 2021, the CEER index is expected to increase, posing a potential threat to the industry.

 

Private investment in computers and software

Capital expenditure in computers and software enables technological innovation and product development across
the entire electronics value chain. Private investment creates opportunities for new product segments and greater
research and development efforts, which often results in higher demand for semiconductors and electronic inputs.
Private investment in computers and software is expected to increase in 2021, representing a potential opportunity
for the industry.

 

Demand from electrical equipment, appliance and component manufacturing

Higher demand from electrical equipment, appliance and component manufacturing encourages revenue growth for
industry operators. This demand represents a key downstream market for this industry. In 2021, demand from
electrical equipment, appliance and component manufacturing is expected to rise.

 

Number of fixed broadband connections

The number of fixed broadband connections represents the total number of internet connection points with speed
more than 200.0 kilobits per second in at least one direction. The data includes both households and businesses
that have broadband connections. Mobile devices, laptops, personal computers and other devices require these
connections to access the internet reliably. Additionally, these products all require semiconductors as inputs to
function. Subsequently, a higher number of broadband connections indicates a higher number of devices that
require semiconductors to function. The number of fixed broadband connections is expected to rise in 2021.

 

Number of mobile telephone subscriptions

The number of mobile telephone subscriptions indirectly measures the number of mobile telephones and other
internet-enabled devices that are in use domestically. Since industry products form the backbone of these products,
this measure is a salient indicator of industry performance, with revenue rising alongside improvements in the
number of subscriptions. In 2021, the number of mobile telephone subscriptions is expected to rise.
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Current
Performance

The Semiconductor and Other Electronic Component Manufacturing
industry in Canada occupies a crucial place in the electronics value chain,
providing necessary inputs for all electronic devices.

These inputs include capacitors, connectors, electron tubes, integrated microcircuits, semiconductor devices,
transformers and transistors, among others. Since the production of electronics is heavily globalized, the number of
industry establishments has been shrinking from its historical highs due to strong international competition and the
continued offshoring trend across Canada's manufacturing sector; for more information, refer to IBISWorld report
C2524-GL. The global semiconductor industry has also experienced a period of consolidation, subjecting
manufacturers to a series of mergers and acquisitions that have contributed to the industry's waning presence. The
five years to 2021 have been characterized by a period of slight revenue decline for manufacturers; while revenue
dropped in 2020 due to significant COVID-19 (coronavirus) pandemic disruptions, strongly rebounding demand in
2021 is expected to nearly offset such developments.

Following initial sharp declines in 2020, the strong rebound in consumer demand for durable goods, such as digital
devices and motor vehicles, was unanticipated by manufacturers. As a result, supply chains were strained as
producers scrambled to secure the necessary inputs to meet higher than expected order volumes. Semiconductors,
a key component in many manufactured goods, continue to be in high demand and short supply globally due to
production bottlenecks attributable to capacity constraints, shipping delays and ongoing plant closures due to the
pandemic. As global and domestic demand surges, Canadian chip manufacturers are anticipated to benefit.
However, given the relatively small size of industry, domestic production of semiconductors is inadequate to meet
the needs of domestic producers such as auto manufacturers, which will likely continue to experience challenges as
unavailable inputs limit output. These disruptions are likely to encourage investment in domestic production of
semiconductors as long term needs for such key technologies is acknowledged to be of widespread importance.

Semiconductors and other industry products are crucial components of nearly every aspect of a modern economy.
Industry products are necessary parts of communications devices and computers, paving the way for stable demand
for these goods. For example, IBISWorld expects the number of mobile telephone subscriptions to increase at an
annualized rate of 3.2% over the five years to 2021, while the number of fixed broadband connections is forecast to
grow an annualized 3.3% during the same period. As more Canadians purchase more internet-enabled devices and
internet connectivity rises, demand for industry products will likely rise as well.

Prior to 2020, a global shortage of electronic components, which increased the price of industry-relevant products,
contributed to volatile industry revenue between 2016 and 2019. However, this global shortage meant that some
employers needed to operate at near-to-full capacity, which translated to operators expanding their workforce.
Despite major disruptions later during the period, industry employment is expected to increase an annualized 1.4%
to 16,662 workers over the five years to 2021.
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Ample foreign competition remains a substantial threat to industry operations. While imports declined, they still
satisfy a large proportion of domestic demand. Further, industry revenue is expected to fall at an annualized rate of
0.6% to $4.6 billion over the five years to 2021, including an increase of 12.7% in 2021 alone as demand rebounds.
Meanwhile, the average industry profit margin, measured as earnings before interest and taxes, is expected to
decline amid cost pressures and related supply chain issues, falling from 11.8% of revenue in 2016 to 7.2% in 2021.

OFFSHORING AND COMPETITION

The production of semiconductors and other electronic components has
long been dominated by the United States and East Asia, most notably
Japan, South Korea, Taiwan and China.

Historically, the industry has generated revenue significantly lower than its US equivalent, revealing Canada's
comparatively small role in the global electronics value chain. Nevertheless, the industry remains vital to Canada's
information and communication technology sector, taking on significant research and development (R&D) costs and
providing a lucrative export product.

However, the industry has been plagued by production relocation and intense international competition, resulting in
prolonged industry contraction. Manufacturers have relocated overseas to take advantage of lower labour and
production costs, to more easily procure inputs and to locate close to downstream electronics manufacturing
businesses; as a result, domestic production has contracted. Ultimately, the number of industry establishments is
projected to decline an annualized 2.1% to 513 locations over the five years to 2021.

The industry is continuously threatened by large and diversified competitors from the United States, Taiwan and
China, which are strengthening their global presence, flooding the Canadian market with lower-priced imports and
further displacing industry manufacturers. The United States in particular is a major competitor due to its geographic
proximity. As a result, policies designed to promote or stifle innovation in relevant sectors can influence domestic
operations. For example, in response to the global semiconductor shortage in 2021, the US government proposed
expanded funding for domestic semiconductor manufacturing and research. While initial funding proposals remain
fairly low relative to typical fabrication plant investment price tags, further policy proposals are likely to assist in
boosting domestic competitiveness, posing a potential future challenge to Canadian producers and increased import
penetration.

While imports have declined at an annualized rate of 2.1% to $5.2 billion over the five years to 2021, imports have
consistently accounted for a significant amount of domestic demand, and are anticipated to satisfy 61.4% of
domestic demand in 2021. Intense competition from US and East Asian manufacturers has also threatened the
industry's export performance, with a gradually appreciating loonie potentially further weighing on trade
performance. Thus, industry exports are expected to decrease at an annualized rate of 6.8% to $1.3 billion over the
five years to 2021.

LAGGING COMPETITIVENESS AND INDUSTRY STRUCTURE

Sector-wide challenges that threaten Canada's manufacturing
competitiveness have been an issue holding back the industry.

Canada's competitiveness has been the focus of policy debates and private-sector discourse over the past five
years, as the country's manufacturers lag behind their US counterparts. Since technological change is rapid within
the industry, lower R&D investments, which are a longstanding problem in the domestic industry, have compromised
the industry's ability to compete globally, particularly with US manufacturers. In 2021, Canada's Semiconductor
Council, a private sector-led coalition, formed in an effort to lay the groundwork for improving the production
capabilities of domestic chip manufacturers in response to broader trends affecting the industry.

The industry is mostly composed of small- to medium-sized companies. Their limited financial and technical
resources exacerbate the R&D gap that has challenged industry manufacturers, as it prevents many operators from
dedicating larger budgets to technical research and product innovation. Their smaller size also makes them prime
targets for acquisition by larger companies based abroad. This has been particularly true in recent years as global
manufacturers underwent greater acquisition activity to strengthen their global position and increase their
capabilities.
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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)

US dollar
exchange rate

($)
2012 3,293 1,068 634 583 14,226 1,986 6,256 766 7,563 1.00
2013 3,149 1,024 608 578 13,848 1,815 7,141 701 8,475 0.97
2014 3,491 1,108 595 565 13,156 2,087 6,252 791 7,657 0.91
2015 3,920 1,237 580 551 14,279 1,979 5,922 842 7,863 0.78
2016 4,758 1,633 570 537 15,536 1,910 5,780 940 8,627 0.75
2017 4,723 1,657 556 525 16,242 1,772 5,658 917 8,609 0.77
2018 4,569 1,311 548 514 16,355 1,813 5,954 936 8,710 0.77
2019 4,667 1,563 519 500 16,499 2,460 5,495 951 7,702 0.75
2020 4,094 923 511 487 15,424 1,425 4,912 878 7,580 0.75
2021 4,613 1,396 513 477 16,662 1,343 5,205 957 8,475 0.80
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Industry Outlook
Outlook Many trends exhibited over the five years to 2021 that have affected

industry growth will likely continue to be prevalent in the Canadian
Semiconductor and Other Electronic Component Manufacturing industry
over the five years to 2026.

Operators will likely continue to endure strong competition from East Asian, US and European manufacturers, which
are expected to consolidate their global position over the next five years. For example, in the United States,
manufacturers will likely focus their energies on the production of next generation inputs that enable electronics to
be smaller and more efficient. As a result, Canadian operators will likely need to accelerate their research and
development (R&D) to compete with foreign competition. Industry imports will likely continue to represent a
significant portion of domestic demand over the next five years. In addition, the anticipated depreciation of the
Canadian dollar, as measured by the Canadian exchange rate (CEER) index, which will likely decline at an
annualized rate of 0.7% over the five years to 2026, is expected to make exports more attractive to foreign buyers.
Moreover, as the global industry (IBISWorld report C2524-GL) consolidates and price-based competition arises amid
the realization of economies of scale, the costs to manufacture industry products is expected to fall.

Nonetheless, certain manufacturers will likely continue to move into niche, high-tech production to service growing
or emerging technology segments, which is expected to keep revenue at or above levels experienced before the
COVID-19 (coronavirus) pandemic. Moreover, the ubiquity of semiconductors in nearly every aspect of a modern
economy translates into steady demand for industry products worldwide, especially as the world economy is
anticipated to recover from the damage sustained from the pandemic. For example, since industry products are
used most prominently in communications devices and computers, broader social trends are important. IBISWorld
expects the number of mobile telephone subscriptions to increase at an annualized rate of 3.2% over the five years
to 2026, while the number of fixed broadband connections will likely rise an annualized 1.5% during the same
period, encouraging industry expansion. As a result of these trends, industry revenue is estimated to increase at an
annualized rate of 1.3% to $4.9 billion over the five years to 2026.

US RESURGENCE

The global industry is expected to continue becoming increasingly
competitive.

East Asian and US manufacturers will likely compete fiercely for global market share over the next five years as they
have historically. Manufacturers based in Taiwan and South Korea will likely expand their capabilities to service
maturing downstream electronics industries in East Asia as well.

In an effort to remain relevant and competitive, some industry operators are expected to invest in R&D to
differentiate their products. Thus, R&D expenditure is forecast to increase an annualized 1.2% over the five years to
2026. However, many small- to medium-sized manufacturers do not have the financial capacity to match the R&D
capabilities of large multinationals. It remains unclear if operators will be able to keep pace with the rapid
technological shifts of the global semiconductor industry. Government programs and investment will likely continue
to be necessary to bridge the gap in R&D funding and technical capabilities of the industry's midsized
manufacturers, lest these operators become obsolete.

TRADE
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Trade will likely continue to pressure industry manufacturers over the
next five years.

During this period, the CEER index is projected to decrease slightly, making industry goods relatively less
expensive. In addition, competition from East Asian and US manufacturers may constrain growth in the industry's
export segment. The value of industry exports is expected to increase at an annualized rate of 3.3% to $1.6 billion
over the five years to 2026. The United States is expected to remain the top destination for Canadian
semiconductors and electronic inputs. However, higher production activity in the United States will likely temper
demand from industry operators, as US electronics manufacturers opt to source from US semiconductor companies.

Meanwhile, the value of industry imports is forecast to increase an annualized 5.0% to $6.7 billion over the five
years to 2026, furthering the extent of the industry's import penetration. In 2026, imports are expected to satisfy
66.5% of domestic demand. Industry participation in international trade is partially tethered to currency valuations.
Therefore, the anticipated depreciation of the loonie is expected to somewhat help both industry revenue growth and
discourage import competition while encouraging exports.

INDUSTRY STRUCTURE AND CONTINUED SHORTAGE

High import penetration and fierce international competition will likely
force the exit of unprofitable operators over the next five years.

Additionally, multinational manufacturers are expected to continue any production expansion outside of Canada to
take advantage of lower production and labour costs. As a result, the number of industry operators is projected to
marginally increase, rising at an annualized rate of 0.1% to 479 companies over the five years to 2026. Further, the
number of industry establishments is expected to slightly rise an annualized 0.3% to 520 locations during the same
period. However, the largest companies in the industry are anticipated to hire as demand recovers. Accordingly,
industry employment is forecast to increase an annualized 1.3% to 17,734 people over the next five years. As a
result of heightened levels of demand in the wake of the pandemic and insufficient production capacity, operators
are likely to invest in expanding facilities over the coming years. However, some companies may be wary of
expanding manufacturing capabilities, as these capital projects are extremely expensive and take a long time to
recover the initial investment. Furthermore, there exists the possibility that too many companies expand production,
which leads to an excess global supply of industry capacity, which would lower prices and subsequently hurt
industry revenue.

Performance Outlook Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

US dollar
exchange rate

 ($)
2021 4,613 1,396 513 477 16,662 1,343 5,205 957 8,475 0.80
2022 4,761 1,444 519 481 17,137 1,465 6,661 985 9,957 0.79
2023 4,831 1,464 520 481 17,392 1,517 6,661 1,000 9,975 0.78
2024 4,874 1,475 520 480 17,546 1,545 6,677 1,009 10,006 0.78
2025 4,903 1,483 520 479 17,651 1,563 6,675 1,015 10,015 0.77
2026 4,924 1,491 520 479 17,734 1,577 6,653 1,019 10,000 0.76
2027 4,941 1,497 521 479 17,820 1,587 6,619 1,024 9,973 0.75
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Industry Life Cycle The life cycle stage of this industry is    Mature

LIFE CYCLE REASONS

The industry relies on broader macroeconomic trends for its expansion

The number of industry enterprises is declining, suggesting industry exit and consolidation

The industry is highly globalized

The Semiconductor and Other Electronic Component Manufacturing industry in Canada is in the mature stage of its
life cycle, characterized by its highly globalized nature, market acceptance, high barriers to entry and a reliance on
broader macroeconomic health for its expansion. Industry value added (IVA), which measures an industry's
contribution to the overall economy, is projected to grow at an annualized rate of 0.9% over the 10 years to 2026. By
comparison, Canadian GDP is expected to grow at an annualized rate of 1.9% during the same period. Typically,
IVA growth that is relatively close to GDP growth is characteristic of an industry in maturity; however, the difference
between these estimates is largely due to the industry's steep decline in 2020, which is a notable deviation from
previous and anticipated trends. Furthermore, since industry performance is tethered to the health of
macroeconomic factors both in Canada and across the global electronics supply chain, its growth is not self-
perpetuating, and is therefore considered mature.

While demand for industry products is strong worldwide, revenue growth has coincided with fierce international
competition. Following a trend that has characterized several manufacturing industries in technology and
electronics, the industry has endured large-scale offshoring and production relocation to facilities across East, South
and Southeast Asia. In addition to more competitive labour costs and attractive tax incentives, countries such as
China and Taiwan also house many of the industry's downstream consumer electronics markets, including appliance
and computer manufacturing. These downstream industries have taken advantage of the region's lower production
costs and their burgeoning markets for consumer goods. These shifts have diminished domestic manufacturing of
semiconductors, circuit boards and electronic components. The number of enterprises is projected to fall at an
annualized rate of 1.1% over the 10 years to 2026 as manufacturers consolidate or exit the industry altogether. For
more information on the global semiconductor supply chain, refer to IBISWorld report C2524-GL.

The globalization of electronics manufacturing has enabled foreign producers to achieve lower production costs and
sell semiconductors, circuit boards and electronic components at lower price points. Downstream electronics and
computer producers are opting to purchase imported components, which are often priced lower than industry
products as a result of more competitive labour and production costs overseas. Imports continue to satisfy more
than two-thirds of domestic demand, demonstrating the extent of industry globalization and ultimately limiting more
robust growth despite strong expansion in worldwide semiconductor production.



Semiconductor & Other Electronic Component Manufacturing in Canada October 2021

17 IBISWorld.com

Products & Markets
Supply Chain Key Buying Industries

1st Tier

Automobile Electronics Manufacturing in Canada

Electronic Part & Equipment Wholesaling in Canada

Manufacturing In Canada

Navigational, Measuring, Electromedical and Control
Instruments Manufacturing In Canada

Computer and Peripheral Equipment Manufacturing In
Canada

2nd Tier

Consumer Electronics Stores in Canada

Electrical Goods Wholesalers In Canada

Key Selling Industries
1st Tier

Semiconductor Machinery Manufacturing in Canada

Nonferrous Metal Foundry Product Manufacturing in
Canada

2nd Tier

Nonferrous Metal Rolling & Alloying in Canada

Aluminum Manufacturing in Canada

Other Nonmetallic Mineral Product Manufacturing In
Canada

Products & Services

  Manufacturers in the Canadian Semiconductor and Other Electronic
Component Manufacturing industry produce a variety of sophisticated
electronic inputs used in an array of finished products, such as
microprocessors.

Microprocessors include the chips that decode wireless transmissions in cell phones, make complex calculations in
computers or interpret communications over wired networks. In most cases, microprocessors are made using the
most sophisticated iterations of the technologies used in the industry. Within the industry, this process is referred to
as semiconductor device fabrication.

CIRCUIT BOARDS AND ASSEMBLIES

Products in the printed circuit assemblies segment include industrial
process control boards and assemblies of printed boards for computers
and peripheral equipment, communications, industrial processing and
consumer electronics.

The integrated circuit assembly and manufacturing segment represents the largest product category in this industry,
accounting for 27.9% of industry revenue in 2021. This segment has declined as a share of revenue over the five
years to 2021, as imports supply most of this segment's demand.

There are many different kinds of integrated circuits and assemblies. Memory management units (MMUs) are used
in conjunction with microprocessors, regardless of the processor architecture. MMUs temporarily store data, which
can be manipulated very rapidly. Until very recently, MMUs were not used for permanent data storage, which was
performed at lower speeds by magnetic devices such as hard drives. There are two types of memory, which are



Semiconductor & Other Electronic Component Manufacturing in Canada October 2021

18 IBISWorld.com

volatile and nonvolatile. Volatile memory will only retain information under continuous power, whereas nonvolatile
memory can retain information after power is lost. The primary memory in computers and video game consoles is
dynamic random-access memory (DRAM), a type of volatile memory that can exist very densely on a chip. Flash
memory is a type of nonvolatile semiconductor-based memory that can be read much faster than magnetic-based
data storage. Flash memory designed to replace the function of hard drives is referred to as a solid-state drive.
Memory has increased as a share of revenue slightly during the period, as the prevalence and diversity of memory
products have expanded.

Microprocessors perform calculations using binary-coded decimal (BCD) arithmetic. In the 1970s, the first
microprocessors were introduced using a 4-bit (binary digit) architecture. Modern computers use 32-bit or 64-bit
processors, with the higher bit counts reflecting higher levels of parallel processing. Since the 1970s, the increasing
sophistication of microprocessors has followed the development characteristics outlined in Moore's law. Moore's law
states that the quantity of transistors that can be placed inexpensively on an integrated circuit doubles every two
years, a phenomenon observed in computer hardware. Transistors are fundamental electronic components that act
as switches in their simplest form.

A microcontroller is a specialized chip design that combines the functions of a processor core, memory and
input/output (I/O) interface onto a single chip. Microcontrollers are designed for embedded applications such as
automobile engine control systems, implantable medical devices, remote controls, appliances and toys. By
combining all of the functions of a processor, memory and I/O into a single design, manufacturers have made
microcontrollers economical for use in low-priority applications. In terms of volume, microcontrollers vastly
outnumber dedicated microprocessors due to their ubiquity and low cost. Printed circuit assemblies and bare printed
circuit boards account for an estimated 21.7% and 4.8% of industry revenue, respectively, in 2021, both increasing
as shares of revenue over the past five years.

SEMICONDUCTOR DEVICES AND PARTS

In 2021, semiconductor devices and parts comprise an estimated 21.0% of
revenue, increasing over the past five years.

Semiconductors selectively conduct electricity, with its efficacy falling between a pure conductor, such as copper or
gold, and an insulator such as glass, which acts opposite to that of metal in that its resistance decreases as
temperature rises. Essentially, currents can be manipulated based on the material, size and temperature of a
semiconductor. For example, a current can pass more easily from one direction than the other with variable
resistance, or a semiconductor can be designed with a specific sensitivity to light or heat. Semiconductor materials
are modified by a process called doping to be used for amplification, switching and energy conversion.

Wafers are thin slices of semiconductor material, most commonly silicon crystal, that are one of the main inputs in
semiconductor manufacturing. The wafer serves as the foundation for electronic devices built onto the wafer. Wafers
are formed of almost entirely pure, defect-free, single-crystalline material such as silicon. Crystalline silicon is grown
using the Czochralski process, which melts down very pure polycrystalline silicon in a quartz crucible. A precisely
oriented seed crystal, a monocrystalline silicon sample, is dipped into the molten silicon. The seed crystal is
removed in a slow, highly temperature-controlled manner that enables the molten silicon to form into a very large
cylindrical ingot of monocrystalline silicon. This ingot is then sliced with a wafer saw and polished to form wafers.
These wafers range in thickness between 200.0 and 300.0 micrometres. As the technology of the wafer has
advanced, this product segment has expanded to reflect the wider variety available.

OTHER

All other miscellaneous electronic component manufacturing products
will account for an estimated 13.3% of industry revenue in 2021, while
connectors and inductors account for 11.3%.

This includes chokes, inductors, telephone and telegraph transformers and other transformers. Other products in
this segment include microwave components and switches, among other components. Some larger product
segments will be discussed more comprehensively below.

Electron tubes are used in vacuum tubes, which are important to high-end audio; cathode ray tubes, used in TVs
and computer monitors; klystron tubes; magnetron tubes; and travelling wave tubes. The capacitor manufacturing
segment includes electronic fixed and variable capacitors and condensers. The resistor manufacturing segment
includes resistors (fixed and variable), resistor networks, thermistors and varistors.

Demand
Determinants

Prices and performance

In the Semiconductor and Other Electronic Component Manufacturing industry in Canada, semiconductor products
form an increasingly vital part of a whole range of products, including electronic devices and systems, such as PCs,
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mobile phones and TVs; and solutions and services, such as internet providers, telecommunications companies and
broadcasting services. Improvements in the price and performance of microprocessors, memory, software operating
systems and applications, have increased demand for PCs, and in turn, for PC components. Similar dynamics apply
in the case of other products that incorporate semiconductors, such as consumer electronics and communication
technology.

Technological changes and product innovation

Demand increases with the development of new products that use semiconductors, such as cell phones, tablets and
other consumer electronics products. Semiconductors are becoming a more important part of many electronic
products. The continued evolution of smartphones and the emergence of tablets and other internet-enabled devices
will demand innovation for the requisite semiconductors. The ability to patent new product innovations and other
intellectual property is a demand determinant. Protection of intellectual property encourages new product
development. Further, the level of public and private funding for semiconductor technology and innovation influences
the degree of new product development. Plus, growing Internet of Things (IoT) systems in the household and in
industrial applications is expected to bolster demand for semiconductors and electronic components.

Lifespan

Semiconductors and electronic products that incorporate semiconductors have a short life span, which can average
between three and five years and sometimes as little as 18 months. Thus, demand for semiconductors is in part
determined by the lifespan of consumer electronics. Technological development could lengthen or shorten the
lifespan of consumer electrons and other products that require semiconductors, which, in turn, will likely lower or
raise the need for replacements.

Research and development expenditure

Research and development (R&D) expenditure is necessary for product innovation and competitiveness. Crucially,
for contract manufacturers, R&D is not necessary, but the companies that these producers contract with are likely
investing in R&D which directly influences the competitiveness of and demand for their products. With the COVID-19
pandemic in 2020 and 2021 significantly affecting the industry, companies were likely to reduce or delay R&D
expenditure to maintain funds amid future uncertainty in the Canadian and global economy.

Major Markets

  EXPORTS

The largest generator of revenue in the Canadian Semiconductor and
Other Electronic Component Manufacturing industry is the export market,
which is expected to account for 29.1% of industry revenue in 2021.

Over the five years to 2021, this segment has decreased from 40.2% in 2016 as the value of exports has decreased
during the same period. For more information, refer to the International Trade section of this report.

PCS AND COMPUTERS

The second-largest domestic market for semiconductor chips is PCs and
computers manufacturers, which are expected to account for 22.9% of
revenue in 2021.
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Due to the growing popularity of portable computers during the period, the portable computer segment has diverted
market share away from the servers and desktop computers segment. Prior to the period, chips used in laptops
were significantly slower than those in desktops due to their more demanding temperature and power control
requirements. As desktop processors approached performance ceilings, mobile processors were able to narrow the
performance and price gap that kept consumers from buying laptops over desktops. Expanded remote work activity
during the COVID-19 (coronavirus) pandemic has expanded this segment's share of industry revenue overall during
the period.

COMMUNICATIONS

Semiconductor manufacturers that have traditionally served the
communications segment are expected to begin competing directly with
the manufacturers that target the portable computers segment.

This has caused the communications segment to grow to account for 22.1% of industry revenue in 2021. The ever-
blurring line between cell phones, smartphones, tablets and laptops is prompting this competition. For example, chip
makers such as Nvidia Corporation, Qualcomm Incorporated and ARM-based chip makers, which normally target
communications and specialized applications, are expanding their products beyond ultra-portables and into proper
computers. Accordingly, this segment has grown the fastest over the past five years and is expected to continue
growing amid the anticipated expansion of smartphone and internet-enabled device proliferation worldwide.

AUTOMOBILE AND CONSUMER ELECTRONIC GOODS MANUFACTURING

In 2021, semiconductors used in other consumer electronics will account
for 8.6% of revenue.

Meanwhile, automobiles are expected to account for 8.1% of revenue in 2021. These two segments require
semiconductors that are simpler than those used in communications and computing applications. While
semiconductor chips used in communications and computing are designed to handle a large variety of computing
tasks, chips in consumer electronics and appliances are usually embedded systems that are designed to perform
only a small set of tasks. Microcontrollers are widely used in this segment because of the low cost and reliability of
these purpose-built devices. The simplicity of these devices makes this segment a low-margin business and subject
to heavier price competition. These segments' share of revenue has risen over the past five years due to surging
demand for automobiles and consumer electronics goods in the wake of the coronavirus pandemic.

INDUSTRIAL AND GOVERNMENT

Semiconductor manufacturers have experienced a decades-long trend of
growing demand from industrial and military consumers.

In 2021, industrial and government entities are forecast to account for 9.2% of revenue, growing as a share of
revenue over the past five years. In fact, the Semiconductor Industry Association points to the growing use of
semiconductors in the growing arena of electronic warfare. In a military context, advanced silicon-on-insulator (SOI)
technologies enable the user to operate spectrum-dependent military capabilities such as communications and radar
without permitting the enemy to disable them.
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International Trade Exports in this industry are    High and Decreasing

Imports in this industry are    High and Decreasing

In the highly globalized electronics supply chain, performance of the Canadian Semiconductor and Other Electronic
Component Manufacturing industry is heavily influenced by trade. Semiconductor production has long been
dominated by the United States, South Korea, Japan, Taiwan and China. Nevertheless, the United States, a partner
under the United States–Mexico–Canada Agreement (USMCA), provides a lucrative export market for Canadian
manufacturers while being also the primary source of a sizable share of import competition.

Imports

Imports are expected to satisfy 61.4% of domestic demand in 2021, demonstrating the strong market power of
imported industry products. However, the value of imports is expected to decline over the five years to 2021 as
disruptions caused by the COVID-19 (coronavirus) pandemic negatively affected the global supply chain for industry
products beginning in 2020. Overall, industry imports are expected to decline an annualized 2.1% to $5.2 billion over
the five years to 2021. In 2021, the major sources of imports of industry products are expected to be from the United
States, accounting for 17.9% of imports; China (19.0%); Taiwan (11.8%); and Malaysia (10.5%).

Exports

Exports of industry products are estimated to generate 29.1% of industry revenue in 2021. The value of exports is
expected to decrease during the period as demand from countries that are major export markets for the industry
declined significantly in 2020 as a result of the coronavirus pandemic. The value of exports is expected to fall an
annualized 6.8% to $1.3 billion over the five years to 2021 due to these developments. In addition, declining
manufacturing competitiveness and intense foreign competition continue to threaten the industry.

Global competition for semiconductors and circuits has shifted demand away from domestic supplies toward lower-
cost alternatives located closer to finished product assembly lines in East Asia. Additionally, US manufacturers are
strengthening their global position through new research initiatives and product development. IBISWorld expects the
United States to generate 56.6% of exports in 2021, followed by Hong Kong (11.7%), the Netherlands (5.3%) and
China (3.8%). The United States has historically dominated the industry's export market.
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Business
Locations

  The geographic spread of the Canadian Semiconductor and Other Electronic Component Manufacturing industry follows the
concentration of downstream semiconductor manufacturing. Similar to other industries in Canadian manufacturing, industry
operators are typically located in areas where labour and production inputs are available, and logistics to downstream industries
and export markets is easiest. Accordingly, Ontario is the most significant region, home to an estimated 47.2% of establishments,
followed by Quebec, British Columbia and Alberta, which account for 30.2%, 11.5% and 7.0% of establishments, respectively.
These regions are heavily populated and hold most semiconductor manufacturers requiring industry products and quick access to
the United States, which is a major export market. For more information on the semiconductor manufacturing supply chain, refer
to IBISWorld reports 33441 and C2524-GL. In 2021, all other provinces account for less than 5.0% of all industry establishments.
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Competitive Landscape
Market Share
Concentration

Concentration in this industry is    Low

The Semiconductor and Other Electronic Component Manufacturing industry in Canada exhibits a low market share
concentration. The top four industry operators are expected to generate less than 10.0% of industry revenue in
2021. In fact, no single operator is expected to capture more than 5.0% of revenue in 2021. Canadian
manufacturers of semiconductors and electronic inputs are typically small- to medium-sized operators that command
a negligible share of industry revenue. Many of these operators are contract manufacturers that generate revenue
on a temporary basis, further undermining potential consolidation activity. According to data from Statistics Canada,
the average industry operator is very small. In 2021, 23.3% of all industry establishments employ fewer than five
workers while only five operators employ more than 500 people. These trends have remained relatively unchanged
over the five years to 2021.

Key Success
Factors

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

Access to highly skilled workforce:
Operators in this industry need access to skilled staff, particularly for the research and development of new
technologies.

Having contacts within key markets:
High-technology operators need to have access to overseas supply networks and to downstream manufacturers and
consumers.

Ready access to investment funding:
Semiconductor operators need to have access to company funds or venture capital to finance the development of
new products and ideas as necessary.

Research and development:
The level of expenditure on research and development within the operator is important for future product lines.

Willingness to outsource when appropriate:
The usage of foundries in high-production times is essential to enabling the operator to better focus on the design,
development and marketing of products.

Adaptability of operations to comply with social distancing protocols:
Due to the complexity of some industry factories, production floor layouts are designed for maximum efficiency. With
new social distancing rules, industry operators may have to adjust production lines to comply, reducing the efficiency
of their factories.
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Cost Structure
Benchmarks

  Profit

Industry profit, measured as earnings before interest and taxes, is
expected to account for 7.2% of revenue in 2021, down from 11.8% in
2016. Surging demand amid the COVID-19 (coronavirus) pandemic has
benefited operators, though supply chain issues and related production
disruptions have posed a considerable challenge. Profit can vary
dramatically between operators and are based on sudden changes in
the volume of orders, price of silicon and demand from export markets.
For instance, a depreciating Canadian dollar compared with other
currencies may stimulate demand for industry products.

Moreover, global supply limitations have led to an increase in the price
of memory products during the latter half of the period, which improved
profit between 2016 and 2019. However, operators that do not produce
these goods have suffered through declining profit. More serious global
supply issues at the close of the period have helped boost profit across
the industry. While a portion of this recent surge in demand is likely to
be transitory due to the capacity issues experienced by industry
operators worldwide, a portion of the shift is likely to remain into the
future as demand for industry output is bolstered by the growing
importance of digital communications. As a result, industry profit is
anticipated to remain relatively stable over the five years to 2026.

 

  Wages

Wages are estimated to consume an estimated 20.7% of industry
revenue in 2021, up from 19.8% in 2016. This industry employs a
significant number of electrical engineers, research scientists and
process engineers, which require relatively high wages, in addition to
low-skilled workers in industrial manufacturing. While wages are
expected to rise in 2021, revenue is expected to increase at a faster
rate, thus leading to slight decrease of wage costs.
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  Purchases

Purchases are the largest expense for operators, representing an
estimated 47.4% of industry revenue in 2021. The prices of key raw
materials, such as gold, copper, nickel, neodymium and silicon, have
mostly risen over the past five years. The strong rebound in demand
during the pandemic has pushed up prices of these materials. Supply
chains issues have also driven up costs given most operators rely on
imported inputs for industry products.

 

  Marketing

Marketing accounts for an estimated 1.2% of industry revenue in 2021,
as industry clients often sell to other manufacturers that market finished
products.

 

  Depreciation

Manufacturing electrical components is capital intensive depending on
the product because it may require sophisticated equipment that must
be replaced and maintained regularly. Additionally, the industry relies
on technological innovation so manufacturers must continue to invest in
capital equipment to anticipate trends in downstream electronics
manufacturing. Such equipment is subject to wear and tear over use
and time. In 2021, depreciation is expected to account for 2.4% of
revenue.
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  Rent

Rent accounts for an estimated 2.7% of industry revenue in 2021.
Semiconductor and circuit manufacturing require large machinery for
production and quality control that absorbs a significant portion of
industry revenue.

 

  Utilities

Equipment used in the industry is also particularly energy intensive,
particularly for plasma-etching torches and high-temperature furnaces.
Utility expenditures are expected to account for 0.9% of industry
revenue in 2021.

 

  Other Costs

Other costs, such as research and development expenditure, are
estimated to comprise 17.0% of industry revenue in 2021, although this
varies by company. For example, contract manufacturers spend close
to nothing on research and development, which skews the industry
average downward. Conversely, technology leaders in this industry
spend large sums developing new chip designs and production
methods to keep up with the pace of downstream market growth that
has continued over the past 30 years. Other expenses include legal
proceedings and administrative costs.
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Basis of
Competition

Competition in this industry is    High and the trend is Increasing

  INTERNAL COMPETITION

Manufacturers in the Canadian Semiconductor and Other Electronic
Component Manufacturing industry primarily compete on product quality,
reliability, selling price, customer service, the range of products, timely
delivery and product innovation.

Price is particularly important for widely available general-purpose chips. High-performing and reliable electronic
components can also be important, given the nature of some downstream products, such as computers and radio
and TV equipment. Products with high performance capacities, reliability and quality can command a market
advantage and a premium price. Usually, electronic component manufacturers must continually invest in technology
and advanced manufacturing processes to remain competitive.

There is a process of consolidation in many final electronic product industries. Some purchasers of specific
electronic components prefer to satisfy their component needs through one supplier. A larger range of products can
enable the satisfaction of customers' unique needs, which can promote repeat sales. Technology may be internally
developed and can be accessed through strategic alliances such as through patent licences. The process of
developing new high-tech products is usually inherently complex and uncertain. It requires, among other things, a
culture of, and focus on, innovation, an accurate anticipation of customers' changing needs and an accurate
anticipation of emerging technological trends. Investment in research and development helps to set companies apart
from competitors.

EXTERNAL COMPETITION

Domestic operators also compete with foreign companies that produce
semiconductors at reduced costs.

Companies with lower cost structures are in a better position to compete on selling price, which typically drops due
to falling production costs and competition. Foreign companies may also benefit from low transportation costs, low-
cost labour, favourable exchange rates and minimal trade barriers. Prices for electronic components tend to
decrease steadily over their life cycle, and this encourages suppliers to continuously reduce costs through process
and product improvements. Domestic operators have relatively expensive cost structures and thus prefer to focus on
attaining a higher profit margin, often by focusing on newer electronics and custom fabrication techniques for
specialized end use.

Barriers to
Entry

Barriers to Entry in this industry are    High and the trend is Increasing
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  There are high barriers to entry into the Canadian
Semiconductor and Other Electronic Component
Manufacturing industry due mainly to intellectual capital
barriers, the high cost of production facilities and the
dominance of existing major players, typically foreign
operators, in some segments. The industry's competitive
nature requires significant investment in research and
development, discouraging hopeful entrants that do not
have adequate financial resources and human capital.
Also, industry participants patent new technologies, which
can create further barriers to capturing market share.
Having access to the latest electronic technology is
essential given that technological changes occur
frequently in this industry.

The size of existing participants in the industry means
new entrants need to spend more on marketing to
establish industry links and gain market presence.
Established large companies can have the benefit of
producing and sourcing materials at reduced unit costs.
Scale can also increase negotiating power in purchasing
raw materials, in negotiating with customers and in
acquiring smaller companies. Established companies in
this industry have been able to develop solid relationships
with downstream customers. It can be difficult for new
operators to gain contracts with these companies. In
addition, there has been a trend for customers to
decrease their supply base with the widespread popularity
of inventory software management systems.

The most accessible avenue for industry participation is to
operate as a third-party manufacturer. Many of the world's
largest manufacturers have increasingly relied on third-
party manufacturers to establish a regional presence in
Canada due to its proximity to the United States.
Meanwhile, Canada has a budding technology sector and
has a highly educated populace that makes it ripe for
outsourced manufacturing strategies.

Barriers to Entry Checklist

Competition High  

Concentration Low  

Life Cycle Stage Mature  

Technology Change High  

Regulation & Policy Medium  

Industry Assistance Low  

Industry
Globalization

Globalization in this industry is    High and the trend is Steady

  The Semiconductor and Other Electronic Component Manufacturing industry in Canada has a high level of globalization,
with many of the major players having overseas subsidiaries and operations. Globalization is also increasing in this
industry, as companies seek to reduce production and labour costs. Large operators based in the United States, South
Korea and China, among other prominent nations, are also pursuing the acquisition of industry manufacturers in an effort
to expand their technical capabilities. Moreover, a growing consumer class is emerging across the world, most noticeably
in China. The anticipated demand for cell phone devices, computers and other consumer electronics suggest that these
markets will continue to be lucrative growth markets for semiconductor manufacturers.

Over the five years to 2021, operators have worked toward developing their offshore (i.e. import) capabilities to provide
flexibility in product programs and to meet competitive pricing pressures. Some of the product lines handled by major
players have either moved from domestic manufacturing plants to overseas facilities or plants that have been leased from
international manufacturers. Industry operators have also increased their international presence to be closer to emerging
consumer markets in Asia, Africa and Latin America. For more information, refer to IBISWorld report C2524-GL.
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Major Companies
There are no major players in this industry

Other Companies Most operators in the Canadian Semiconductor and Other Electronic Component Manufacturing industry are small-
to medium-sized manufacturers, many of which are third-party manufacturers for many larger players that dominate
the Global Semiconductors and Electronic Parts Manufacturing industry (IBISWorld report C2524-GL). Some
domestic operators are also involved in other electronics manufacturing and services industries, thereby limiting their
activity within this industry.

Sanmina-SCI Systems (Canada) Inc.

  Market Share: 2.1%
  Founded in 1980, Sanmina Corporation (Sanmina) is a global electronics manufacturing services provider

headquartered in San Jose, CA. The company operates in Canada through its subsidiary, Sanmina-SCI Systems
(Canada) Inc. (Sanmina Canada). The company has manufacturing sites in 22 countries worldwide and is
recognized as one of the world's largest independent manufacturers of printed circuit board and backplanes.
Sanmina predominately serves clients in the fields of communications, computing, multimedia, semiconductors,
automotive technology and more. Globally, the company generated $9.3 billion in sales and employed more than
40,000 workers in 2020 (latest data available).

Sanmina Canada currently operates two facilities in Canada. Its Markham, ON, facility provides quick-turn logistics
and repair services for Canadian and US markets. Services include on-site repairs, refurbishment, component
engineering, screening and product reclaims. The second facility is located in Ottawa. In this location, the company
provides product design and development, test engineering, process engineering and new product introduction. This
facility also manages all aspects of product manufacturing. Nonetheless, due to its relatively small presence in the
Canadian manufacturing market relative to its global operations, the company does not comprise a tremendous
portion of industry revenue. In 2021, Sanmina is expected to generate $96.2 million in industry-relevant revenue,
commanding 2.1% of the market.

Teledyne DALSA Semiconductor Inc.

  Market Share: 2.1%
  Teledyne DALSA Semiconductor Inc. (Teledyne DALSA), the Canadian subsidiary of Teledyne Technologies Inc.

(Teledyne), is a California-based industrial conglomerate, which was founded in 1960. The parent company
generated $4.1 billion globally and employed more than 11,000 workers in 2020 (latest data available). Teledyne
DALSA currently operates under four business divisions, which include digital imaging; aerospace and defence
electronics; instrumentation; and engineered systems, of which digital imaging manufactures industry-relevant
products. The digital imaging segment has industry-relevant facilities in Ontario, Alberta and Quebec. The digital
imaging segment produces sensors, camera systems, electro-mechanical systems and semiconductors, of which
the latter two product segments are considered relevant. The company has also engaged in acquisition activity by
acquiring Edmonton-based Micralyne Inc. (Micralyne) for $34.1 million in 2019. This company provides
microelectromechanical systems devices and back-end wafer processing. Teledyne DALSA employs more than
1,000 Canadian workers and is based in Waterloo, ON. In 2021, Teledyne DALSA is projected to generate $96.7
million in industry-relevant revenue, with a market share of 2.1%.

ON Semiconductor Canada Holding Corporation

  Market Share: 1.9%
  ON Semiconductor Corporation (ON Semiconductor), headquartered in Phoenix, AZ, was founded in 1999 and is a

publicly listed semiconductor manufacturer. The company specializes in power and signal management,
communications, industrial, medical, power, aerospace, logic, discrete and automotive markets with semiconductor
products for each. Employing 35,000 people globally, the company generated $7.0 billion in 2020 (latest data
available). ON Semiconductor segments its operations into three divisions, which are the Power Solutions Group,
the Advanced Solutions Group and the Intelligent Sensing Group. All of these divisions produce industry-relevant
products. However, ON Semiconductor participates in the industry through ON Semiconductor Canada Holding
Corporation, which operates a facility in Burlington, ON, and only manufactures products in the Advanced Solutions
Group business segment, limiting the company's potential presence in the industry. The Advanced Solutions Group
focuses on the production of analogue semiconductors in the memory, power and automotive markets and providing
foundry and fabrication services as a third-party manufacturer. The company had both front-end and back-end
manufacturing capabilities early over the five years to 2021. However, in 2020, the company only has back-end
capabilities as front-end production moved to the United States earlier during the period. In 2021, ON
Semiconductor is expected to generate $85.4 million in industry-relevant revenue, commanding 1.9% of the
industry.

Celestica Inc.
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  Market Share: 0.9%
  Founded in 1994, Celestica Inc. (Celestica) is a multinational electronics manufacturing and services company

based in Toronto. Celestica offers a range of supply chain solutions to clients across industry verticals, such as
industrial, aerospace and defence; healthcare; energy; and telecommunications markets. The company operates in
13 countries and consistently generates an estimated 70.0% of its revenue in the Asia-Pacific region. Its business is
separated into Advanced Technology Solutions (ATS) and Connectivity and Cloud Solutions (CCS), of which the
former is considered relevant to the industry. Further relevant to this industry, Celestica's manufacturing services
include the production of printed circuit boards, semiconductors and various electronic inputs. The company also
offers a range of services including design and development services, engineering, new product introduction,
component sourcing, assembly and test, machining, logistics and repair services. In 2020, Celestica generated $7.7
billion in total revenue (latest data available). In 2021, Celestica is expected to generate $40.9 million in industry-
relevant revenue, with a market share of 0.9%.
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Operating Conditions

Capital
Intensity

The level of capital intensity is    Low

  Capital intensity in the Canadian Semiconductor and Other
Electronic Component industry is low to moderate. Industry
operators are expected to spend $0.11 on capital expenses
for every $1.00 spent on labour in 2021, decreasing slightly
over the five years to 2021. Capital expenditures in this
industry have decreased during the period as companies
have exited the industry due to import competition.
Furthermore, wages as a percentage of revenue have
increased during the period as companies compete for
skilled labour. Both of these reasons can be attributed as
the causes of decreased capital intensity. While automation
is rampant across the industry, many domestic
manufacturers have focused on custom production
processes for specialized products that require human
labour. This reliance on labour has kept wages relatively
high. Potential need for expanding capacity due to elevated
levels of demand may lead to a rise in capital costs over
the five years to 2026.
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Technology &
Systems

Potential Disruptive Innovation: Factors Driving Threat of Change

Level Factor Disruptive
Effect

Description

Low Rate of
Innovation

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.

Very Low Rate of Entry Very
Unlikely

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.

Very High Market
Concentration

Very Likely 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.

There are both significant barriers to entry and a low rate of new entrants in this industry. This combination of factors
dampens the threat of innovative players disrupting the industry structure.

The major markets for this industry are highly concentrated, which implies that the market has a focus on key customer
segments. This presents an opportunity for strategic entrance into lower-end markets or unserved markets for innovations
to take on a disruptive trajectory.

The Semiconductor and Other Electronic Component Manufacturing industry
in Canada is not expected to be disrupted by new technologies.

As more products incorporate the Internet of Things, there will likely be a need for more sensors and other electronic
components, benefiting the industry. Furthermore, innovation in the industry will likely disrupt other industries as improved
semiconductors is expected to enable products in downstream industries to have more capabilities, such as computers with
improved computing power for artificial intelligence.

The level of technology change is    High

  Device fabrication

In the Canadian Semiconductor and Other Electronic Component industry,
semiconductor device fabrication is the process used to create chips or
integrated circuits used in electronic devices including microprocessors,
chipsets, motherboards, memory components, wires and wireless connectivity
products and communications infrastructure products.

The process is a multistep sequence of photographic- and chemical-processing steps during which electronic circuits are
gradually created on a wafer made of pure semiconducting material. Silicon is the most commonly used semiconductor
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material. However other semiconductor materials include gallium arsenide, germanium and hafnium, and this list is
constantly expanding as new materials are tested for their efficacy.

Semiconductor manufacturing facilities, known as fabs, are pressurized with filtered air, to remove small particles that could
come to rest on the wafers and contribute to defects. Workers in the clean room wear suits to protect devices from human
contamination. This is a longstanding standard in the global industry.

The process

The semiconductor manufacturing process, from start to packaging, takes six
to eight weeks.

A typical wafer is made out of very thin silicon that is grown into monocrystalline cylindrical ingots (boules) up to 12.0 inches
(300.0 millimetres) using the Czochralski process. These ingots are then sliced into wafers of various sizes based on their
utility and polished to obtain a very regular and flat surface. Once the wafers are prepared, many processing steps are
necessary to produce the desired semiconductor. Transistors and other circuit elements are formed by repeating a series of
processes in which a photosensitive material is deposited on the wafer and exposed to light through a mask. Unwanted
materials are then etched away, leaving only the desired circuit pattern on the wafer. The process is repeated for each
mask layer.

The testing phase involves wafer testing, in which wafer test metrology equipment is used to verify that the wafers have not
been damaged by previous processing steps and device testing, in which devices are subjected to a variety of electrical
tests to determine whether they function properly. Once tested, the wafer is scored and then broken into individual dice.
Plastic or ceramic packaging involves mounting the die, connecting the die pad to the pins on the package and sealing the
die. The selection of the optimal packaging solution can be a vital element of the delivery of high-performance products and
involves balancing cost, size, thermal management and technical performance.

Technological change

Technological advancements affecting semiconductor processing include the
reduction in the size of transistors, gates and other parts, new processes in
depositing material onto, and removing material from the wafer, new wiring
and insulating materials, the elimination of processing steps and an increase
in mechanization.

The industry's switch from aluminum- to copper-interconnect technology is nearly complete as it has become a global
standard, although laggards remain. Copper is a better conductor of electricity than aluminum, so this technology increases
the speed at which signals move on a chip's metal layers.

Circuit boards

Electronic goods manufacturers continue to design more complex and higher-
performing electronic equipment, which requires sophisticated printed circuit
boards (PCBs) that accommodate higher speeds and frequencies and
increased component densities and operating temperatures.

This trend continues to drive technological advancements in PCBs and requires manufacturers of PCBs to invest in
technology and advanced manufacturing processes. PCBs consist of patterns of electrical circuitry etched from copper that
have been laminated on a board of insulating material. A finished multilayer PCB consists of several layers of circuitry,
laminated together using intense heat and pressure under vacuum. The electrical circuitry connects components, such as
microprocessors, that are essential to the operation of electronic products and systems.

PCBs are used in virtually all electronic equipment, including consumer products, such as personal computers, cell phones,
automobiles and TVs; and high-end commercial electronic equipment, such as data communication routers and switches,
computer workstations and network servers. PCBs used on consumer electronic products typically use lower layer counts
and lower performance materials and require less manufacturing capability than PCBs used in high-end commercial
equipment. High-end commercial equipment manufacturers require more complex multilayer PCBs, often constructed with
advanced materials.

Revenue
Volatility

The level of volatility is    High
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  The Semiconductor and Other Electronic Component Manufacturing industry
in Canada is characterized by a moderate-to-high level of revenue volatility.

Over the five years to 2021, revenue has increased as much as 21.4% in 2016 and has fallen as much as 12.3% in 2020 as
a result of the COVID-19 (coronavirus) pandemic. Recent disruptions are anticipated to contribute to revenue volatility
during the close of the current period, with revenue oscillating an estimated 13.9% on average year-over-year. Demand is
sensitive to general economic conditions and the state of the information technology, communications and consumer
electronics industries and demand from the United States and other export markets, thereby also making currency
valuations integral to industry performance. Volumes can accumulate during periods of strong demand for semiconductor
products, and excess stocks, accompanied by rapid price declines, can occur when demand subsides. Changes in
conditions of global competitiveness, influenced by relative costs, exchange rates and the location of customers, can have
a strong effect on the industry. The level of competition from foreign manufacturers heavily affects domestic revenue, as
imports have become less expensive, putting downward pressure on industry demand. This industry also endures a rapid
rate of technological change, and industry revenue may increase as new products enter the market.

Regulation &
Policy

The level of regulation is    Medium and the trend is Steady

Manufacturers in the Canadian Semiconductor and Other Electronic
Component industry are regulated in their use, storage, discharge and
disposal of hazardous chemicals during manufacturing and research and
development.

They are required to comply with provisions regulating discharge of materials into the environment and remedial
agreements or other actions relating to the environment. Failure to comply with applicable regulations could subject
companies to liability for cleanup efforts, personal injuries, fines or suspension or cessation of a business.

Product standards fall into three basic categories, which include communication standards define the basic terms and
symbols; design standards establish dimensions, tolerances or other physical characteristics of products; and performance
standards provide a voluntary method of rating products. Finally, the industry's significant trade activity means its products
are subject to customs-related mandates and compliance with the Canada Revenue Agency and Canada Border Services
Agency. Heavy trade with the United States subjects the industry to regulation under the United States–Mexico–Canada
Agreement (USMCA). Other relevant regulation is pertinent to the manufacturing sector include labour laws and safety
compliance.

Industry
Assistance

The level of industry assistance is    Low and the trend is Increasing

There are no applicable protectionist policies for operators in the Canadian
Semiconductor and Other Electronic Component industry, which contributes
to the industry's intense import competition.
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Meanwhile, if a tariff is implemented in the near future, the primary sources of industry imports are the United States, which
is a member of the United States–Mexico–Canada Agreement (USMCA), and China, which is protected by most favoured
nation status. Therefore, protectionist initiatives will largely be ineffective in combating import competition in the future,
unless they are substantial. Nonetheless, government assistance in the form of subsidies and tax exemptions are widely
available for operators across the technology sector at the municipal, provincial and federal levels. Lastly, with the
COVID-19 pandemic creating poor economic conditions, numerous industry operators are expected to qualify for some
form of government assistance, such as the Canada Emergency Business Account or the Canada Emergency Wage
Subsidy.

World Semiconductor Council

Outside of government assistance, there are numerous trade organizations that provide enterprise, educational and
advocacy resources for industry operators. First and foremost, the World Semiconductor Council (WSC) address global
issues in the semiconductor industry. The aim of the council is to expand the global market for information technology
products and services and promote fair competition and technological advancement and sound environmental, health and
safety practices. The WSC encourages cooperation in areas including the protection of the environment and intellectual
property rights, trade and investment liberalization and market development. All activities of the WSC are guided by
principles consistent with World Trade Organization rules. Activities of the WSC include continuing efforts to reduce the
emissions of PFC gases, even as semiconductor production increases. The WSC's Environmental, Safety and Health
Committee has set objectives regarding chemical management, chemical risk assessment, pollution prevention and
evaluation of relevant regulations and legislation.

The WSC is dedicated to promoting cooperation and sharing information among members of the semiconductor
manufacturing community worldwide, with a priority focus on the issue of energy savings. The efficient usage of energy
resources is an important ingredient in the realization of continued and cost-effective manufacturing for semiconductor
manufacturers and their suppliers.

TECHNATION

Domestically, TECHNATION, formerly the Information Technology Association of Canada, serves as the voice of the
broader Canadian information and communication technology industry, composed of 36,000 companies that generate
$170.0 billion in revenue. TECHNATION is a prominent advocate for the expansion of Canada's innovative capacity and for
stronger productivity across all sectors through the strategic use of technology. As a nonprofit, membership-driven
organization, it relies on its members for the entirety of its funding.

Canada's Semiconductor Council

Founded in May 2021 in response to the global semiconductor shortage, Canada's Semiconductor Council is an industry-
led initiative to lay the foundation for expanding national production of semiconductors. Given the expanding importance of
these industry products across sectors, increasing competitiveness and boosting supply chain resiliency is likely a
necessary strategy to drive economic growth in Canada by expanding capacity to produce such key technologies.
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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)

US dollar
exchange rate

($)
2012 3,293 1,068 634 583 14,226 1,986 6,256 766 7,563 1.00
2013 3,149 1,024 608 578 13,848 1,815 7,141 701 8,475 0.97
2014 3,491 1,108 595 565 13,156 2,087 6,252 791 7,657 0.91
2015 3,920 1,237 580 551 14,279 1,979 5,922 842 7,863 0.78
2016 4,758 1,633 570 537 15,536 1,910 5,780 940 8,627 0.75
2017 4,723 1,657 556 525 16,242 1,772 5,658 917 8,609 0.77
2018 4,569 1,311 548 514 16,355 1,813 5,954 936 8,710 0.77
2019 4,667 1,563 519 500 16,499 2,460 5,495 951 7,702 0.75
2020 4,094 923 511 487 15,424 1,425 4,912 878 7,580 0.75
2021 4,613 1,396 513 477 16,662 1,343 5,205 957 8,475 0.80
2022 4,761 1,444 519 481 17,137 1,465 6,661 985 9,957 0.79
2023 4,831 1,464 520 481 17,392 1,517 6,661 1,000 9,975 0.78
2024 4,874 1,475 520 480 17,546 1,545 6,677 1,009 10,006 0.78
2025 4,903 1,483 520 479 17,651 1,563 6,675 1,015 10,015 0.77
2026 4,924 1,491 520 479 17,734 1,577 6,653 1,019 10,000 0.76

Annual Change

Year
Revenue

(%)
IVA
(%)

Establishments
(%)

Enterprises
(%)

Employment
(%)

Exports
(%)

Imports
(%)

Wages
(%)

Domestic
Demand

(%)

US dollar
exchange rate

(%)
2012 -11.1 -5.74 -0.94 -0.86 -5.00 10.9 -20.5 -9.27 -22.7 -1.05
2013 -4.39 -4.07 -4.11 -0.86 -2.66 -8.64 14.1 -8.47 12.1 -2.91
2014 10.9 8.16 -2.14 -2.25 -5.00 15.0 -12.4 12.8 -9.65 -6.73
2015 12.3 11.6 -2.53 -2.48 8.53 -5.18 -5.29 6.53 2.69 -13.6
2016 21.4 32.1 -1.73 -2.55 8.80 -3.46 -2.40 11.6 9.71 -3.56
2017 -0.73 1.49 -2.46 -2.24 4.54 -7.26 -2.12 -2.40 -0.21 2.10
2018 -3.28 -20.9 -1.44 -2.10 0.69 2.31 5.24 2.02 1.17 0.14
2019 2.14 19.3 -5.30 -2.73 0.88 35.7 -7.72 1.65 -11.6 -2.33
2020 -12.3 -41.0 -1.55 -2.60 -6.52 -42.1 -10.6 -7.68 -1.58 -1.05
2021 12.7 51.2 0.39 -2.06 8.02 -5.79 5.97 8.95 11.8 6.88
2022 3.20 3.38 1.16 0.83 2.85 9.13 28.0 2.92 17.5 -0.51
2023 1.47 1.39 0.19 0.00 1.48 3.54 0.00 1.48 0.18 -1.29
2024 0.89 0.75 0.00 -0.21 0.88 1.83 0.23 0.89 0.31 -0.96
2025 0.60 0.56 0.00 -0.21 0.59 1.15 -0.04 0.59 0.09 -0.96
2026 0.40 0.54 0.00 0.00 0.47 0.87 -0.33 0.46 -0.15 -0.94

Key Ratios

Year
IVA/Revenue

(%)

Imports/
Demand

(%)

Exports/
Revenue

(%)

Revenue per
Employee

($'000)

Wages/
Revenue

(%)

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

2012 32.4 82.7 60.3 232 23.3 22.4 53,838
2013 32.5 84.3 57.6 227 22.3 22.8 50,628
2014 31.7 81.7 59.8 265 22.6 22.1 60,094
2015 31.5 75.3 50.5 275 21.5 24.6 58,989
2016 34.3 67.0 40.2 306 19.8 27.3 60,492
2017 35.1 65.7 37.5 291 19.4 29.2 56,477
2018 28.7 68.4 39.7 279 20.5 29.8 57,224
2019 33.5 71.3 52.7 283 20.4 31.8 57,664
2020 22.6 64.8 34.8 265 21.5 30.2 56,950
2021 30.3 61.4 29.1 277 20.7 32.5 57,442
2022 30.3 66.9 30.8 278 20.7 33.0 57,484
2023 30.3 66.8 31.4 278 20.7 33.4 57,480
2024 30.3 66.7 31.7 278 20.7 33.7 57,483
2025 30.2 66.6 31.9 278 20.7 33.9 57,481
2026 30.3 66.5 32.0 278 20.7 34.1 57,477

Figures are inflation adjusted to 2021
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Additional Resources
Additional
Resources

TECHNATION
http://www.itac.ca

World Semiconductor Trade Statistics
http://www.wsts.org

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

Industry Jargon FABLESS
Industry slang used to describe a company that does not own foundries for the production of wafers from which their
integrated circuits are made.

INTEGRATED CIRCUIT
A miniaturized electronic circuit, consisting of semiconductor and passive components, manufactured in the surface
of a thin substrate of semiconductor material.

PASSIVE ELECTRONIC COMPONENT
A component used to store, filter or regulate electric energy, including capacitors, resistors and varistors, and that
does not require power to operate.

PRINTED CIRCUIT BOARD (PCB)
An electrically insulated board onto which electrical components are assembled and wired together.

SOLID-STATE DRIVE (SSD)
A data storage device that uses flash memory instead of magnetic and moving parts to read and write data.

SYSTEM ON A CHIP (SOC)
An integrated circuit that combines all components of an electronic system into a single chip.

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
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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
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.
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