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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:

· Downstream demand for the Canadian Oxygen and Hydrogen Gas Manufacturing industry, particularly from the
Petroleum Refining industry in Canada (IBISWorld report 32411CA) and the industrial sector, is expected to fall. For
more detail, please see the Demand Determinants chapter.

· Industry revenue is expected to rebound in 2021 and grow following a decrease in 2020 due to the COVID-19
(coronavirus) pandemic. For more detail, please see the Executive Summary chapter.

· Industry revenue expectations have been adjusted from a decline of 1.1% in 2020 to a forecast decrease of 8.0%
due to a forecast downturn in demand amid historically low oil and gas prices. For more detail, please see the
Current Performance chapter.
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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 This industry manufactures the following industrial gas products: carbon dioxide (dry ice); air-separated gases, such

as nitrogen, oxygen and argon; steam-reformed gases, such as hydrogen, carbon monoxide and helium; and
specialty gases, such as refrigerants and propellants. Gases are then supplied to customers via on-site air
production plants, pipelines, rail or compressed cylinders. This industry does not include the production of natural
gas-based fuels such as methane or propane.

Major Players The Linde Group

Air Products and Chemicals Inc.

Air Liquide

Main Activities The primary activities of this industry are:

Manufacturing industrial gases in general

Separating atmospheric air into its gaseous components

Extracting hydrogen, carbon monoxide and helium from natural gas

Designing and producing advanced gases for specialized, technical or medical purposes

Reclaiming carbon dioxide and other byproduct gases from other manufacturing industries

Manufacturing, recycling or reclaiming ozone-depleting chlorofluorocarbon gases

Manufacturing acetylene and other welding gases

Purifying and distilling atmospheric air to reclaim rare gases such as xenon, krypton or neon

Purifying liquid or compressed oxygen for medical use

Operating refill stations, gas production plants and gas storage and distribution centres

The major products and services in this industry are:

Specialty gases

Air-separated gases

Industrial byproduct gases

Other
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Supply Chain

SIMILAR INDUSTRIES

Petrochemical Manufacturing in
Canada

Inorganic Chemical Manufacturing
in Canada

Organic Chemical Manufacturing
in Canada

Oil & Gas Pipeline Construction in
Canada

       

       

RELATED INTERNATIONAL INDUSTRIES

Oxygen & Hydrogen Gas
Manufacturing in the US

Carbon Dioxide Production Industrial Gas Manufacturing in
Australia

Industrial Gas & Basic Chemical
Manufacturing in China

Industrial Gas Manufacturing in
the UK
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Industry at a Glance
Key Statistics

$1.3bn
Revenue

Annual Growth

2016–2021

1.2%

Annual Growth

2021–2026

0.5%

Annual Growth

2016–2026

 

$291.2m
Profit

Annual Growth

2016–2021

3.6%

  Annual Growth

2016–2021

 

22.4%
Profit Margin

Annual Growth

2016–2021

2.4pp

  Annual Growth

2016–2021

 

28
Businesses

Annual Growth

2016–2021

1.5%

Annual Growth

2021–2026

0.0%

Annual Growth

2016–2026

 

1,020
Employment

Annual Growth

2016–2021

-4.1%

Annual Growth

2021–2026

-0.2%

Annual Growth

2016–2026

 

$103.3m
Wages

Annual Growth

2016–2021

-2.3%

Annual Growth

2021–2026

-0.1%

Annual Growth

2016–2026

Key External Drivers % = 2016–21 Annual Growth

8.7%
World price of natural gas

2.6pp
Industrial capacity utilization

0.4%
Total health expenditure

1.5%
Canadian effective exchange rate
index

1.0%
Price of electric power

 
Industry Structure

POSITIVE IMPACT

  Barriers to Entry
High / Increasing

MIXED IMPACT

  Life Cycle
Mature   Regulation & Policy

Medium / Increasing

  Technology Change
Medium   Industry Globalization

Medium / Increasing

  Competition
Medium / Increasing

NEGATIVE IMPACT

  Revenue Volatility
Very High   Capital Intensity

High

  Industry Assistance
Low / Steady   Concentration

High

 

Key Trends

 Production expansion in oil shale and tar sand extraction
sites have boosted demand for industry products

 Only the largest operators with capital resources are able to
succeed in this industry

 Consolidated operators have invested in automation
equipment, contributing to a decline in industry wages

 Expected improvements in the domestic steel market should
benefit industry operators

 International trade levels are likely to remain low due to
complications of transporting industry products

 Industry profit will likely remain steady, increasing slightly
due to expected growth in product prices

 Industry profit is expected to benefit from lower energy
prices
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Products & Services Segmentation

 
Major Players SWOT

STRENGTHS

  High & Increasing Barriers to Entry

  Medium Imports

  High Profit vs. Sector Average

  Low Customer Class Concentration

  Low Product/Service Concentration

  High Revenue per Employee

   

WEAKNESSES

  Low & Steady Level of Assistance

  Very high Volatility

  High Capital Requirements

   

OPPORTUNITIES

  High Revenue Growth (2016-2021)

  High Performance Drivers

  Canadian effective exchange rate index

   

THREATS

  Low Revenue Growth (2005-2021)

  Low Outlier Growth

  Low Revenue Growth (2021-2026)

  Price of electric power
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Executive Summary Feeling weightless: Increased competition from import markets is
expected to tamper industry revenue growth

The Oxygen and Hydrogen Gas Manufacturing industry in Canada produces industrial gases that are key inputs for
a variety of markets, ranging between chemical manufacturing and oil refining, and beverage production and
medical research. Although the industry manufactures hundreds of unique gases, these products can be
categorized into three well-defined product segments, which include air-separated, process and specialty gases.
Industrial gases are used by a broad range of markets and customers, so demand for industry goods is dependent
on Canada's overall economic performance, industrial output levels and consumer spending.

The industry is forecast to grow over the five years to 2021 despite overall economic volatility. Performance is
closely tied to the health of domestic energy markets, which have endured significant volatility over the past five
years. Demand from extraction markets was sizeable early during the period, as burgeoning oil sand extraction
activity in Alberta increased demand for various industry gases. In response, major companies, such as Air Liquide
SA and Linde PLC, opened several new steam-methane reforming gas plants in petroleum-producing regions. A
rising world price of crude oil promoted energy activity, driving demand from heavy industrial markets. However, the
collapse in the world price of natural gas in 2020 placed downward pressure on the selling price of many processed
industry products, tempering growth. Overall, industry revenue is expected to grow at an annualized rate of 1.2% to
$1.3 billion over the five years to 2021, including an increase of 4.1% in 2021 alone as downstream demand is
expected to return following the rollout of the COVID-19 (coronavirus) vaccine. Industry profit is expected to benefit
from lower energy prices, which should reduce utility costs for operators, alongside an expected decline in wage
costs.

Industry revenue is projected to grow an annualized 0.5% to $1.3 billion over the five years to 2026. Improvement in
the prices of commodities, such as natural gas, is likely to put upward pressure on product prices. Further,
rebounding demand for hydrogen and nitrogen gases from heavy oil sand refineries in addition to sustained demand
for medical gases from the healthcare market will likely drive growth. Demand from downstream energy markets is
expected to increase demand for industry products despite a potential decline in demand from steel manufacturing
markets. Over the next five years, increased competition from import markets is expected to tamper growth along
with increased domestic competition due to continued merger and acquisition activity.
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Industry Performance

Key External
Drivers

Industrial capacity utilization

The largest customers of industry products are heavy industrial manufacturers, petroleum refineries and other large-
volume industrial gas users. Industrial capacity utilization provides a measure of overall industrial activity in Canada.
As the industrial capacity utilization rate rises, large-volume purchasers become more likely to consider expanding
their manufacturing capabilities, increasing demand for gas products. Industrial capacity utilization is expected to
increase in 2021, representing a potential opportunity for the industry.

 

Price of electric power

The price of electricity is the single-largest operating expense incurred by industry operators. Large quantities of
electrical currents are consumed by air separation units during the cryogenic distillation process, which produces
key industry products such as oxygen, nitrogen, argon and other rare gases from normal atmospheric air. As the
price of electrical power rises, operating expenses also rise for industry operators, though most operators are able to
pass rising costs on to customers. The price of electric power is expected to rise in 2021.

 

World price of natural gas

Natural gas is a key input for the production of industry products. Operators use a production process known as
steam-methane reforming to convert natural gas into syngas, which can be processed into industrial gases.
Therefore, an increase in the world price of natural gas raises operating costs for manufacturers, although most are
able to pass rising input costs onto customers. The world price of natural gas is expected to increase in 2021.

 

Canadian effective exchange rate index

The Canadian effective exchange rate (CEER) index measures the strength of the Canadian dollar against other
major currencies. An appreciating dollar makes domestic goods more expensive for foreign customers. Conversely,
a depreciating loonie makes Canadian goods less expensive for international markets. The CEER index is expected
to increase in 2021, posing a potential threat to the industry.

 

Total health expenditure

The healthcare sector is a major market for industry products such as oxygen, nitrous oxide, helium and other
medical gases. A rising total health expenditure is likely to increase medical consumption of these products, thereby
raising industry revenue. Total health expenditure is expected to grow in 2021.
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Current
Performance

The Oxygen and Hydrogen Gas Manufacturing industry in Canada
produces a wide range of industrial gases including oxygen, hydrogen,
carbon dioxide (CO), nitrogen, argon and others.

Industrial gases are key inputs for a variety of diverse industries and applications. In general, these gas products are
categorized according to how they are produced, including air separation, steam methane reforming or chemical
synthesis. After production, industrial gases are delivered to end markets in pressurized gas, cooled liquid or solid
form, such as dry ice. Since industrial gases are used by a variety of markets, demand for industry goods is
dependent on the overall performance of the Canadian economy, with demand being driven by industrial output
levels and consumer spending.

Increased demand from healthcare markets for industrial gases and growth in commodity prices, such as the world
price of natural gas and the price of electric power, have promoted growth in domestic steel production over the five
years to 2021. In 2020, the world price of natural gas plummeted, which put downward pressure on industry selling
prices, as the prices of industry goods are often adjusted based on the prices of inputs such as natural gas and
petroleum-based feedstock. However, the world price of natural gas is expected to recovery in 2021 and ultimately
grow during the period. Industry revenue is anticipated to grow an annualized 1.2% to $1.3 billion over the five years
to 2021, including an increase of 4.1% in 2021 alone due to an expected recovery in downstream demand following
expectation for a successful COVID-19 (coronavirus) vaccine rollout in Canada. Industry profit, defined as earnings
before interest and taxes, has also been volatile during the period, but is ultimately expected to grow from
accounting for 20.0% of revenue in 2016 to 22.4% in 2021, primarily due to lower purchase and wage costs.

KEY MARKETS AND DEMAND DRIVERS

Increased industrial capacity utilization and growing environmental
consciousness among Canadian consumers has pressured government
institutions at both the federal and provincial levels to broaden their
regulatory measures on pollution-heavy industries such as chemical
manufacturing, steelmaking and petroleum refining.

Furthermore, growth in the world price of crude oil prior to the current period led to an increase in the exploration,
drilling and refining of domestic oil and natural gas. The industry benefited from increased activity in this
downstream market because hydrogen and carbon monoxide are key inputs in oil and gas refining. In particular,
production expansion in oil shale and tar sand extraction sites across western Canada have boosted demand for
industry products in recent years.

Petroleum refineries also use hydrogen gas to reduce the natural sulphur content of crude oil, nitrogen gas to help
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control pressure at hydrocracking sites and carbon monoxide to help break down heavy hydrocarbon mixtures.
Specifically, burgeoning oil sand extraction activity in Alberta has considerably increased demand for these gases.
In response, major companies, such as Air Liquide SA (Air Liquide) and Linde PLC (Linde), have opened several
new steam-methane reforming (SMR) gas plants in Alberta and other petroleum-rich regions in western Canada
over the past five years. Therefore, the number of industry establishments is expected to grow an annualized 1.4%
to 102 facilities over the five years to 2021.

Strong demand from the domestic energy market was a driver of strong industry performance in 2018, when
revenue rose 33.8% alongside strong growth in the world price of natural gas. However, diminished demand from
iron and steel manufacturing coupled with a decline in industrial capacity utilization led to industry revenue losses in
2019. In 2020, the spread of coronavirus is expected to lower industrial activity in Canada and lead to a downturn in
demand from energy producers, since quarantine measures are expected to reduce consumer demand for gasoline
and other energy products.

INDUSTRY STRUCTURE

This industry is characterized by significant barriers to entry and a high
level of capital intensity.

The industry's main products, which include oxygen, nitrogen, hydrogen and carbon monoxide, are typically
manufactured via two standard processes, including fractional distillation, used interchangeably with cryogenic
liquefaction by industry participants; and also SMR. The basic technology behind these processes has not changed
much in recent years. Consequently, the primary way operators differentiate themselves from the competition is
through the distribution channels they offer. The biggest challenge for industry operators is not necessarily the
manufacturing process, but actually bringing the product to the market, as the nature of industrial gases makes the
transportation of industry products very costly. Subsequently, only the largest operators with the capital resources to
invest in adequate infrastructure and distribution networks are able to succeed in this industry. Industry operators
also experience some competition from imports, though import penetration remains minimal for most of the
industry's product segments. Overall, the value of imports is expected to decline an annualized 2.1% to $188.1
million over the five years to 2021. Similarly, the value of exports is likely to decrease at an annualized rate of 6.1%
to $133.4 million during the same period.

Larger industrial gas manufacturers typically have higher profit because they are better able to negotiate long-term
contracts with large markets than smaller competitors. Accordingly, this industry is dominated by four major
companies that control about 80.0% of the entire Canadian market. These companies include Air Liquide, the
Messer Group GmbH, Linde and Air Products and Chemicals Inc. Over the five years to 2021, market share
concentration has increased due to merger and acquisition activity. More recently, Air Liquide completed its high-
profile merger with Airgas Inc., which made Air Liquide the leading supplier of industrial gases in North America.
Meanwhile, in 2017, Praxair Inc. and Linde announced plans to merge operations and create the largest global
manufacturer of industry products. These consolidated operators have increasingly invested in automation
equipment, contributing to a forecast decline in industry wages, which have fallen at an annualized rate of 2.3% to
$103.3 million over the five years to 2021.
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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)

Industrial
capacity

utilization
(%)

2012 1,288 370 80.0 22.0 1,434 161 133 119 1,260 81.0
2013 1,267 329 85.0 23.0 1,167 156 131 98.3 1,243 81.0
2014 1,274 333 105 28.0 1,513 155 151 122 1,271 82.3
2015 1,314 420 102 28.0 1,683 167 168 138 1,315 80.3
2016 1,223 416 95.0 26.0 1,258 183 210 116 1,250 79.0
2017 1,255 305 105 28.0 1,059 158 205 107 1,302 80.8
2018 1,679 740 102 28.0 1,173 146 229 113 1,762 83.7
2019 1,358 443 100.0 27.0 1,049 124 193 107 1,428 82.6
2020 1,249 466 99.0 27.0 991 129 180 100 1,300 76.2
2021 1,300 451 102 28.0 1,020 133 188 103 1,355 78.8
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Industry Outlook
Outlook Revenue for the Canadian Oxygen and Hydrogen Gas Manufacturing

industry is expected to grow moving forward, increasing an annualized
0.5% to $1.3 billion over the five years to 2026.

Industry revenue growth will likely be driven by sustained output from Canadian manufacturing and industrial
sectors, alongside improved demand from oil and gas refineries. Product prices are anticipated to rise as the prices
of key inputs, such as electrical power and natural gas, increase. In the short term, industrial gas manufacturers will
likely be able to pass along price increases, as demand from vital downstream markets, such as petroleum refiners
and chemical markets, improves. However, if demand weakens, industrial gas price hikes may deter purchases and
drive down revenue.

DOWNSTREAM MARKETS

Industrial capacity utilization, which measures Canada's overall industrial
activity, is expected to continue growing over the next five years.

Elevated levels of manufacturing and construction activity will likely facilitate greater demand for certain chemical
products such as adhesives and paints. Since chemical manufacturers use industrial gases in refining and
production processes, this is expected to boost demand for industry goods. In addition, metal manufacturers will
likely increase purchases of industrial gases as nonresidential construction increases. Steel is a common
component of commercial construction, and steel producers and welders use industrial gases, such as nitrogen and
acetylene, in the construction process. As a result, expected improvements in the domestic steel market should
benefit industry operators.

GROWING ENVIRONMENTAL CONCERNS

Over the past 20 years, the Canadian government has become more
concerned with harmful gas emissions.

In particular, the Sulphur in Diesel Fuel Regulations law, enacted in 2006, lowered the maximum limit on sulphur
content to 15 parts per million (ppm). This regulation was adopted by Canadian petroleum manufacturers and
virtually all diesel fuel currently produced and consumed in Canada meets “ultra-low-sulphur diesel” standards.
Nonetheless, IBISWorld expects Environment and Climate Change Canada and other relevant federal and
provincial institutions to enact tougher emission controls over the next five years as the risks of climate change
become more evident to Canadians. New legislation could cause a further uptick in hydrogen consumption, as
petroleum refineries are required to manufacture cleaner fuels. Furthermore, heavier sources of petroleum, such as
those extracted from tar sands or shale rock in western Canada, naturally have higher concentrations of sulphur and
nitrogen-based compounds than conventional crude oils. As production of these goods grows over the next five
years, hydrogen purchases should increase, benefiting industry revenue.

RISING ENERGY AND OPERATING COSTS

Since energy is the largest cost associated with industrial gas production,
changes in electricity or natural gas prices significantly affect the
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industry.

The national average price of electricity is expected to rise over the five years to 2026, while the world price of
natural gas is expected to rebound following a massive drop in 2020. Despite moderately rising energy costs,
sustained demand from key markets will likely enable operators to pass along price increases to downstream
customers that are expected to continue purchasing gases from the industry. Conversely, rising operating costs are
also likely to encourage companies to develop more efficient air separation units or to develop better gas
reclamation or recycling technology.

Lastly, international trade levels are likely to remain relatively low due to the complications of transporting industry
products over long distances, although exports of ultrapure hydrogen are expected to increase steadily, while
imports of specialized gases and helium are expected to increase as well. IBISWorld anticipates trade growth to be
driven by higher trade volume with the United States, which currently accounts for an estimated 80.0% of all gas
imports and nearly the entirety of exports. Large pipeline systems and tanker distribution networks operated by
major players will likely continue to account for the bulk of industrial gas trade across the border over the next five
years. Overall, the value of imports is expected to rise an annualized 0.5% to $193.3 million over the five years to
2026, while the value of exports will likely grow an annualized 0.4% to $136.4 million during the same period.

MORE CONSOLIDATION

Over the next five years, industry profit is expected to remain relatively
steady, increasing slightly due to expected growth in product prices.

IBISWorld expects industry profit, defined as earnings before interest and taxes, to grow from 22.4% of revenue in
2021 to 22.5% in 2026. Over the past three decades, industrial gas manufacturers have made substantial
investments to lower labour costs, but certain service-oriented positions may be increasingly eliminated or moved
abroad. Further, there will likely be continued growth in the number of industry facilities, increasing an annualized
0.4% to 104 production plants over the five years to 2026. Despite expected growth in the number of
establishments, industry employment is expected to decrease, falling an annualized 0.2% to 1,008 workers during
the same period. The most significant change to the industry's operating structure will likely prove to be the merger
between Linde PLC and Praxair Inc., forming the largest global operator in the industry.

Performance Outlook Data

Year
Revenue

($m)
IVA

($m)
Establishments

(Units)
Enterprises

(Units)
Employment

(Units)
Exports

($m)
Imports

($m)
Wages

($m)

Domestic
Demand

($m)

Industrial
capacity

utilization  (%)
2021 1,300 451 102 28.0 1,020 133 188 103 1,355 78.8
2022 1,324 460 103 28.0 1,023 136 192 104 1,380 80.5
2023 1,338 468 103 28.0 1,018 137 194 104 1,395 80.7
2024 1,351 473 105 28.0 1,021 138 196 104 1,408 80.8
2025 1,364 478 105 28.0 1,027 140 198 105 1,422 81.0
2026 1,333 461 104 28.0 1,008 136 193 103 1,390 81.1
2027 1,056 339 96.0 26.0 865 108 153 86.9 1,101 81.3
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Industry Life Cycle The life cycle stage of this industry is    Mature

LIFE CYCLE REASONS

The Canadian market for industrial gases is dominated by four major players, all of which are
global companies

The industry's product selection is well-defined and has remained relatively unchanged

The basic technological methods used to produce most industrial gases have not changed much
in more than 90 years

The Canadian Oxygen and Hydrogen Gas Manufacturing industry has grown in line with rising domestic electric
power prices and growing demand in key downstream manufacturing and energy industries. Industry value added
(IVA), which measures an industry's Canada's contribution to the overall economy, is expected to rise at an
annualized rate of 1.0% over the 10 years to 2026. Conversely, Canadian GDP is forecast to grow an annualized
2.0% during the same period. An industry growing at a slower rate than overall GDP is generally considered to be a
mature industry.

Increased industry consolidation has lowered wages, limiting the industry's value added. This industry is in the
mature phase of its life cycle because of the well-entrenched position of its major players and well-defined product
lines. Every product produced by this industry can be categorized into three broad categories based on how they are
produced, which include air-separated gases, process gases and specialty gases. The products made by this
industry are essential to the functioning of a modern economy and most of the products in the air-separated and
process categories experience little competition, though it is expected to increase, from imports or substitute
products. However, this industry is expected to maintain its important role in the Canadian economy in the
foreseeable future.

Increasing instances of industry consolidation and stabilizing demand for the industry's main product groups are also
indicative of the industry's maturity. Lastly, technological innovation has slowed down steadily over the past several
decades. Most of the industry's major products are still manufactured by cryogenic fractional distillation and steam-
methane reformation. The basic premise and methodology of these two processes have remained largely
unchanged since they were first commercialized in the early 1900s, despite incremental improvements in
pressurized storage, energy efficiency and refrigeration techniques over the years.
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Products & Markets
Supply Chain Key Buying Industries

1st Tier

Manufacturing In Canada

Petroleum Refining in Canada

Construction In Canada

Hospitals in Canada

Key Selling Industries
1st Tier

Natural Gas Distribution in Canada

Electric Power Transmission in Canada

Industrial Machinery & Equipment Wholesaling in
Canada

2nd Tier

Oil Drilling & Gas Extraction in Canada

Products & Services

  The Canadian Oxygen and Hydrogen Gas Manufacturing industry's
products can be broken down into three broad classifications of industrial
gases, which include air-separated gases, which are derived from normal,
atmospheric air; industry byproduct, also called process gases, which are
usually extracted from natural gas or petroleum; and specialty gases,
which are produced through chemical reactions.

After production and purification, industrial gases are sold to most downstream markets through three main
distribution pathways: via direct pipeline or on-site production facility; via tanker or rail; or via small, compressed
cylinders.

AIR-SEPARATED GASES

Air separated gases include key industry products such as oxygen,
nitrogen, argon and several rare gases such as xenon, krypton or neon.

The largest subsegment is nitrogen, which can be distributed as compressed gas or cryogenic liquid via pipelines,
compressed cylinder or tanker. Cryogenically cooled nitrogen can be used to flash-freeze certain food products. In
heavy manufacturing, nitrogen acts as a complement to oxygen, behaving as a blanketing agent that slows down
combustion and chemical reactions. When used in conjunction with oxygen, nitrogen helps control the rate at which
chemical reactions occur. Nitrogen can also be used to produce ammonia, a key component of agricultural fertilizers
and a building block of many plastics and chemicals.

The second-largest subsegment is oxygen gas. Oxygen is distributed in ways similar to nitrogen. Similar to nitrogen,
oxygen also has diverse uses across many industries. Oxygen is used in a variety of industries, ranging from
healthcare, food and beverage to heavy industrial, steelmaking and welding. Pure oxygen gas is sold to healthcare
facilities as a breathing gas. For industrial applications, oxygen is used to intensify the rate of combustion. Other
gases produced through the fractional distillation of normal air include noble gases such as neon or krypton. These
gases are extensively used in healthcare, electronics manufacturing, light bulbs and for scientific research. Nitrogen,
oxygen and noble gases are grouped under the air-separated gas product segment. In 2021, air-separated gases
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are expected to account for 40.9% of industry revenue, down from 41.3% in 2016.

INDUSTRY BYPRODUCT (PROCESS) GASES

Unlike air-separated gases, industrial byproduct gases are created
through the chemical breakdown of natural gas, petroleum or other
inputs.

Key products in this category include hydrogen, carbon dioxide (CO2), carbon monoxide (CO) and trace amounts of
helium. Hydrogen, CO and CO2 are the direct byproducts of steam-reformed natural gas, whereby natural gas and
water are combined chemically to produce a gas mixture known as syngas. Syngas is then further processed into
separate streams of hydrogen, CO and CO2 gases. In contrast, helium is not a direct byproduct of this chemical
reaction, instead being extracted from syngas in ways similar to air-separated gases.

Hydrogen is an important gas used by petroleum refineries to desulphurize crude oil. Petroleum with lower levels of
sulphur burns more efficiently and produces less toxic air pollutants that contribute to acid rain and global warming.
Furthermore, hydrogen gas is a promising eco-friendly fuel alternative to petroleum because its burns cleanly into
water vapour. CO2, CO and helium also have numerous applications in manufacturing, agriculture and medicine.
CO2 in solid form (dry ice) is commonly used to flash-freeze fresh foods to preserve flavour. CO2 in compressed
gas form is also used to carbonate beverages or as a plant supplement in greenhouses. Although a very poisonous
gas, CO is an integral building block for several plastics, industrial alcohols and other chemicals. In addition, CO and
hydrogen blends are used by oil refineries to break down heavy crude oil into lighter petroleum products.

Due to its extremely low liquefaction temperature, helium is used extensively in scientific and medical research to
cool Magnetic Resonance Imaging (MRI) machines, superconductive magnets and other technical equipment.
Helium is also a lifting agent, most commonly used in party balloons or airships. Almost all of the helium consumed
in Canada is imported from helium-rich reserves located in the United States. In fact, Quantum Helium Management
Corporation, a small manufacturer with less than a 1.0% share of the market, is the only company that owns and
operates a helium production plant in Canada. In 2021, the industrial byproduct gases product segment is expected
to account for 30.4% of industry revenue, down from 31.3% in 2016.

SPECIALTY GASES

The specialty gases segment includes specialty refrigerant and propellant
gases such as chloro- or hydro-fluorocarbons, welding gases such as
acetylene and advanced technical gases such as phosphine or radon.

Chlorofluorocarbons, commonly known as the ozone-depleting refrigerants, are no longer produced in discernable
quantities in Canada, as they have been shown to harm the earth's ozone layer. In 1999, Canada agreed to phase
out the production of Chlorofluorocarbons as part of the binding Montreal Convention. More ozone-friendly
alternatives, such as hydrofluorocarbons were introduced in 2000, although these gases have likewise been shown
to harm the environment, albeit in other ways (e.g. greenhouse effect). As a result, this segment's share of industry
revenue is likely to continue shrinking over the five years to 2026.

Welding gases such as acetylene have also shrunk as a share of industry revenue in recent years. Mainstream
adoption of electrical arc welding, which uses high-current, low-voltage electricity in place of an acetylene-oxygen
fuel mixture, has significantly reduced demand for acetylene production by construction and heavy industrial
customers. Lastly, a significant share of specialty gases is imported from abroad. In 2021, specialty gases are
expected to account for 14.2% of industry revenue, down from 16.1% in 2016.

OTHER GASES

Industrial gases are produced for specialty purposes or using methods
other than air-separation or steam methane reformation.

In 2021, other gases are expected to account for 14.5% of industry revenue, up from 11.3% in 2016.

This industry does not include the production or distribution of simple hydrocarbon gases such as methane, ethane
and propane, which are all derived from natural gas or petroleum. Sales from these products are included in the
Organic Chemical Manufacturing industry in Canada and the Oil Drilling and Gas Extraction industry in Canada
(IBISWorld reports 32519CA and 21111CA, respectively). This industry also does not include the production of
elemental chlorine gas or hydrochloride gas. These products are discussed in the Inorganic Chemical Manufacturing
industry in Canada (32518CA).

Demand Since industrial gases have numerous applications across a broad range
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Determinants of different industries, demand for goods produced by the Oxygen and
Hydrogen Gas Manufacturing industry in Canada can vary widely across
different product or market segments.

Nonetheless, this industry's performance as a whole is affected by the general condition of the global economy,
overall levels of domestic manufacturing and industrial activity and changes in the regulatory environment. For
example, industrial gases are used extensively in metal product manufacturing, which, in turn, is affected by the
world price of steel and other commodities, in addition to cyclical demand from the construction, automotive
machinery and equipment manufacturing markets. Over the five years to 2021, downstream demand conditions
have been volatile as a result of significant global economic volatility.

Developments in major user industries can also influence demand. In particular, technological developments and
changes in the production levels of major end user industries can significantly affect demand. New applications for
industrial gases in existing end user markets continue to be developed, which is helping drive demand. For example,
enhanced oil recovery (EOR) techniques use vast amounts of pressurized carrier gasses such as nitrogen or carbon
dioxide to loosen the oil trapped in rock formations within wells. Toward the beginning of the period, persistently high
global crude oil prices boosted demand for EOR drilling, subsequently increasing demand for hydrogen and syngas.
However, historically low oil and gas prices in 2020 contributed to a decline in demand from downstream energy
producers for industry products. Low oil and gas prices are primarily a result of the COVID-19 (coronavirus)
pandemic, as quarantine measures reduce consumer travel and expenditure on gasoline. Also, the spread of
coronavirus is expected to lower industrial activity in Canada alongside an expected decline in manufacturing
activity.

In addition, environmental pressures are becoming an increasingly important demand determinant. Mounting
environmental concerns and increasing calls for cleaner burning fuels (relative to the more traditional fossil burning
fuels) have generally been favourable to this industry. For example, demand for hydrogen from the petroleum
refining market segment is expected to grow in line with increasing demand for lower-sulphur gasoline and diesel
fuels. Furthermore, ongoing development of fossil fuel alternatives such as hydrogen fuel cells will also likely boost
revenue for industry operators.

Major Markets

  Industrial gases produced by the Oxygen and Hydrogen Gas
Manufacturing industry in Canada are specifically produced for use in a
wide array of downstream markets, ranging from petroleum refining and
chemical manufacturing to healthcare and beverage making.

  Industry operators distribute their products to end markets through three main distribution channels, including on-site
or via direct pipeline; via rail or tanker; or via small, pressurized cylindrical containers. An operator's distribution
capabilities, rather than its product selection, largely determine what type of customer the company can serve
because the majority of industry operators offer similar products. Although the market for industrial gases
encompasses a broad range of very diverse industries and applications, the following market segments are where
the majority of industry revenue is derived.

EXPORTS

Industry exports comprise a fairly small portion of industry purchases and
have declined as a share of revenue over the five years to 2021.
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Many industry products can be sourced from other countries at a lower rate, due to the relative lack of proximity of
Canada to most markets other than the United States. For this reason, many industry operators have increased their
focus on domestic revenue opportunities and have used mergers and acquisitions as the primary means of growing
revenue abroad. In 2021, IBISWorld expects industry exports to account for 10.3% of revenue, down from 14.9% in
2016.

TONNAGE USERS

Tonnage users comprise the largest class of customers.

In descending order of estimated market share in 2021, the largest customers within this segment include
petrochemical manufacturers and power generation plants, heavy industrial (e.g. steel and primary aluminum)
manufacturers and other bulk manufacturers. Heavy industrial manufacturers generally purchase oxygen and
nitrogen to use as an oxidizer and carrier gas, respectively, in their own manufacturing processes. Fuel refineries
purchase hydrogen to desulphurize (reduce the natural sulphur content) crude oil. Likewise, coal-fired power plants
use hydrogen in conjunction with scrubbers (air pollution control devices) to reduce emissions. Chemical
manufacturers purchase a variety of industrial gases such as carbon monoxide or acetylene as raw inputs for their
own products. This market is expected to account for 45.7% of industry revenue in 2021, up from 43.4% in 2016.

Tonnage users are characterized by high-volume, consistent consumption of key industry products, which are
primarily compressed or liquid nitrogen and hydrogen, syngas (mixture of hydrogen, carbon monoxide and carbon
dioxide) and liquid oxygen. Since these markets have a large, continuous demand for industrial gases, industry
operators typically construct gas pipelines that directly connect the operator's gas manufacturing plant to the
customer's facilities. Alternatively, industry operators can lease out their gas production equipment or install on-site
facilities on the customer's property. Tonnage users are also the most profitable market segment for industry
operators.

MERCHANT USERS

Merchant users are expected to account for 44.0% of industry revenue in
2021, up from 41.7% in 2016.

In order of decreasing market share, this segment includes general manufacturing (e.g. consumer electronics,
aerospace and automotive), food and beverage production and healthcare applications.

The healthcare market primarily purchases ultra-pure oxygen gas for various medical procedures and to use in life
support. Healthcare facilities also purchase nitrous oxide (NO) for use as a local anesthetic and helium as a cooling
agent for magnetic resonance imaging (MRI) equipment. Universities and other research institutions are also a
significant market for helium and specialty gases such as tetrafluoroethane or tungsten hexafluoride. The residential
and nonresidential construction markets generally purchase welding gases such as acetylene or carrier gases such
as ultra-pure nitrogen to use in their own building process. The food and beverage market mostly purchases carbon
dioxide in gaseous form to create carbonated beverages or in solid form (i.e. dry ice) to flash-freeze foods and
preserve their temperature during transportation and storage. Lastly, the electronics manufacturing industries
primarily purchase carrier gases such as nitrogen to protect sensitive electronic components from oxidative damage
during the manufacturing process.
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International Trade Exports in this industry are    Medium and Decreasing

Imports in this industry are    Medium and Decreasing

The nature of products in the Oxygen and Hydrogen Gas Manufacturing industry in Canada makes it inefficient and
prohibitively expensive to transport more than a few hundred hectares from the production facility. This is especially
true for air-separated gases, nitrogen and oxygen. Under normal conditions, these gases must be transported under
extreme pressures or cryogenic temperatures (i.e. well under -239.0 F or -150.0 C). Other products such as
hydrogen and helium require even more demanding conditions for storage or transport because these two gases
have much lower boiling points than most other industrial gas products. In particular, helium has the lowest boiling
temperature of any material and must be maintained at temperatures below -269.0 C (-452.2 F) to remain a liquid.
Furthermore, some gases such as hydrogen are extremely flammable or otherwise dangerous when stored under
pressure. These physical constraints require operators to use very bulky, sophisticated cylinders that can keep the
gas pressurized, cool and stable.

Nonetheless, the limited international trade that does occur typically involves specialty gases that are not available
domestically. In particular, helium is one of only a few gases that is traded extensively on the international scene,
since the gas itself is rare and impractical to extract in most locations. Due to helium's very high transportation costs,
Canada imports the majority of its helium from the United States. In broader terms, total industrial gas imports from
the United States are expected to represent 79.4% of all imports in 2021, with other major importers being China
(14.3%), Taiwan (0.3%) and Austria (0.3%). Over the five years to 2021, the value of imports is forecast to decline
an annualized 2.1% to $188.1 million, although there was strong growth during the first half of the reporting period.

Likewise, the United States represents the largest export market for industrial gases produced in Canada. More
specifically, the United States is expected to account for 99.4% of exports in 2021, while all other export destinations
are insignificant. Exports are expected to fall at an annualized rate of 6.1% to $133.4 million over the five years to
2021. Given the outsize share of exports that are destined for the United States, exports tend to fluctuate in line with
overall US demand in a given year.



Oxygen & Hydrogen Gas Manufacturing in Canada May 2021

22 IBISWorld.com

Business
Locations

  Establishments in the Oxygen and Hydrogen Gas Manufacturing industry in Canada, which only include production facilities and
exclude sales and distribution branches, are largely concentrated in Alberta, Ontario and Quebec. Due to the nature of this
industry, establishments are almost entirely located near major industrial and manufacturing centres. According to 2020 figures
from Statistics Canada (latest data available), there are about 100 industry establishments across Canada, the majority of which
are owned by just four industry operators, including Air Liquide SA, the Messer Group GmbH, Air Products and Chemicals Inc.
and Linde PLC. More importantly, these four companies, which are forecast to generate about 80.0% of industry revenue in 2021,
tend to group their production facilities near one another to gain a competitive advantage. Industry operators also tend to build
their largest production facilities near their respective research facilities or corporate headquarters. In particular, Air Liquide
Canada Inc. is headquartered in Montreal.

The concentration of industry facilities also depends on which type of gas production equipment is most appropriate for a specific
region. More specifically, air-separation units can be constructed virtually anywhere because the only required inputs are normal
breathing air and a reliable source of electricity. Conversely, steam-methane reformers (SMRs) must be built near a source of
natural gas because methane is a key input for this process. Moreover, SMRs are typically built near or on active petroleum and
natural gas refineries to save on transportation costs. Oil and gas refining represents the largest market for hydrogen gas
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produced by SMR plants (refer to Major Markets section).

Accordingly, Alberta, which is home to several major oil and natural gas reserves, has the highest concentration of business
locations at 25.6% in 2021, despite its relatively low population density. Ontario is the most populous territory in Canada and
contains 24.8% of industry establishments in 2021. Quebec, another major manufacturing and service centre, is home to 22.8% of
industry establishments in 2021. The fourth-highest concentration of establishments is in British Columbia, which is home to
10.9% of industry facilities in 2021, followed by New Brunswick, Manitoba, Newfoundland, Novia Scotia and Saskatchewan. All
other Canadian provinces are estimated to have fewer than three establishments.
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Competitive Landscape
Market Share
Concentration

Concentration in this industry is    High

The Oxygen and Hydrogen Gas Manufacturing industry in Canada has a high level of market share concentration,
with fewer than 30 companies operating about 100 facilities across Canada. The industry is dominated by four large
operators, which include France-based Air Liquide SA, multinational Linde PLC (Linde), German-based Messer
Group GmbH and the US-based company Air Products and Chemicals Inc. This is fairly consistent with the overall
global industrial gas market, with these four operators controlling the majority of worldwide production. This
industry's high market share concentration is primarily due to extremely high barriers to entry. Industrial gas
production is a capital-intensive business that requires significant initial capital investments in key equipment such
as air separation units (ASUs), steam-methane reformers (SMRs), in addition to large investments in gas pipelines
and other distribution networks. As a result, only large, global companies with significant purchasing power and
resources to invest in new facilities are able to succeed in this industry. IBISWorld anticipates market share
concentration among the top four companies to continue increasing over the five years to 2026, mostly due to the
merger between Linde and Praxair Inc., which went into effect in March 2019.

Key Success
Factors

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

Proximity to key markets:
Industrial gases are not economical to transport over long distances, so operators that build gas plants close to
major manufacturing or industrial centres have a competitive advantage.

Ability to pass on cost increases:
Purchases of electricity and natural gas represent the industry's largest cost component. When negotiating contracts
with customers, successful operators often fix the price of their product to the index price of natural gas or electrical
power.

Economies of scale:
This industry requires operators to make large capital investments and maintain robust distribution networks to
remain profitable. Therefore, larger operators with higher economies of scale have an advantage over smaller
operators.

Output is sold under long-term contract:
Tonnage users represent the largest and most profitable customer base in this industry. To remain profitable and
ensure a steady stream of demand, operators should be able to negotiate long-term (10+ year) contracts with these
markets.
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Cost Structure
Benchmarks

  Profit

IBISWorld estimates industry profit, measured as earnings before
interest and taxes, will account for 22.4% of revenue in 2021, up from
20.0% in 2016. Profit can vary, depending on the operator's scale of
operations, product selection, proximity to key markets and ability to
source key inputs effectively. On average, the largest operators, which
include global companies such as Air Liquide SA and Air Products and
Chemicals Inc., have higher profit than smaller companies because
their economies of scale and stronger purchasing power enable them to
negotiate better contracts with both input suppliers and key customers.
For example, most operators arrange long-term contracts with tonnage
customers which stipulate that the customer purchase a predetermined
quantity of gas per year, with price-per-tonne-of-gas-delivered subject
to change according to the current market price of natural gas or
electricity. These kinds of contracts enable large operators to effectively
pass off the risk of fluctuating input costs to the customer while
ensuring a stable source of demand from the largest markets. Smaller
operators do not have such negotiating power, so they have relatively
lower and more volatile profit.

 

  Wages

Wages, which include employee salaries and benefits, are estimated to
account for 7.9% of industry revenue in 2021, down from 9.5% in 2016.
Wages as a share of revenue have historically been low for this
industry, particularly since industrial gas production is such a capital
and energy-intensive process. The average gas production facility
employs about 10 workers, although only a few of these workers are
actually involved directly in operating or managing the air separation or
steam reforming equipment. The majority of workers are involved in
logistics, sales and distribution, managerial tasks, administrative
support or ongoing research and development projects. Increases in
industry automation implementation have further accelerated the
decrease in wages over the past five years.
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  Purchases

The production of air-separated gases, which generates the second-
largest share of industry revenue and includes products such as
oxygen, nitrogen, argon and other rare gases, is starkly different from
the production of most other chemicals because the key input is
normal, atmospheric air. Consequently, industry operators incur very
little or no costs associated with purchasing materials because air is
effectively a free resource, although the actual air-separation process
remains energy-intensive, requiring a significant outlay of electric
power. Purchases account for an estimated 11.3% of revenue in 2021,
down from 16.8% in 2016.

 

  Marketing

Marketing costs are low, estimated to account for 1.5% of industry
revenue in 2021, up from 0.9% in 2016.

 

  Depreciation

Depreciation is expected to account for 4.4% of revenue in 2021, down
from 4.5% in 2016. Depreciation rates for this industry are high relative
to other chemical manufacturing industries because machinery and
equipment necessary for industrial gas production is expensive to
purchase or lease. Furthermore, ASUs and SMRs are designed and
manufactured by only a handful of companies across the world, which
drives up the price for maintenance or replacement parts.

 

  Rent

Rent costs are anticipated to account for 2.1% of revenue in 2021,
representing an increase from 2.0% in 2016.
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  Utilities

Industry expenditure on utilities is estimated to account for 24.2% of
revenue in 2021, down from 25.3% in 2016. This segment only
accounts for utility expenses incurred through the normal, day-to-day
operation of production facilities, such as office lights, heating or air
conditioning.

 

  Other Costs

Other expenses include warehousing and distribution costs, transaction
fees and various other business-related or administrative expenses.
Collectively, these costs are expected to account for 26.1% of revenue
in 2021, up from 21.0% in 2016.

 

Basis of
Competition

Competition in this industry is    Medium and the trend is Increasing

  INTERNAL COMPETITION

Competition in the Oxygen and Hydrogen Gas Manufacturing industry in
Canada is mostly based on price, purity of product, reliability of supply
and proximity to key markets.

Most of the products manufactured by this industry, particularly oxygen, nitrogen, hydrogen and carbon dioxide, are
low-cost commodities that can be produced in bulk by any company that owns an air separation plant or steam
methane reformer. Therefore, companies with pre-established distribution systems and favourable contracts with
natural gas or electricity suppliers have a competitive advantage over operators with less efficient distribution
networks, even if both companies produce the same product.

Conversely, some operators can gain a competitive advantage by advertising products with higher purity, although
this competitive advantage is mostly relevant for specialized gases or specific applications. For example, oxygen
gas used in steelmaking can be less than 98.9% pure (i.e. contain trace amounts of rare gases, water vapour or
nitrogen). In contrast, oxygen gas for medical use must have a purity of at least 99.9%, as stipulated by standards
set by the World Health Organization (WHO) and the United States Pharmacopeia (USP). Consequently, a small
operator that is unable to compete for heavy manufacturing contracts can still compete effectively for healthcare
contracts. In reality, however, the largest operators have a significant competitive advantage over smaller operators
for almost every product or market. Accordingly, the industry comprises about 30 companies, where the largest four
are estimated to control about 80.0% of the industry in 2021, while the other smaller operators compete for the
remaining market share.

EXTERNAL COMPETITION

Competition from substitute products or imports is low and is expected to
remain low over the five years to 2026.

The nature of gas products makes its cost prohibitive to transport them over long distances and forces industry
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operators to produce industrial gases regionally, particularly for tonnage users such as steel manufacturers and
petroleum refiners (refer to Major Markets section). Accordingly, imports are expected to account for less than
15.0% of domestic demand. The majority of these imports are rare or specialty gases (including refrigerants and
gaseous chemical precursors) imported from the United States. For example, the vast majority of helium gas imports
come from the United States. In contrast, most air-separated and process gas products are produced domestically.
Therefore, imports do not pose a significant competitive risk to domestic producers.

Since industrial gases are key inputs or chemical reactants for a broad range of industries, there are effectively no
substitutes. This is particularly true for the elemental and compound gases, which are oxygen, nitrogen, hydrogen,
carbon monoxide, argon and all the noble gases. Although more eco-friendly alternatives have been developed for
specialty gases such as chlorofluorocarbons or phosphines, these alternatives are usually designed and produced
by other operators within this industry, thereby posing no threat from external industries.

Barriers to
Entry

Barriers to Entry in this industry are    High and the trend is Increasing

  Barriers to entry are very high for the Oxygen and
Hydrogen Gas Manufacturing industry in Canada. The
Canadian market for industrial gases is dominated by four
vertically integrated operators, all of which have a well-
established global presence. Furthermore, all four of
these companies design and manufacture their own air
separation units (ASUs), steam methane reformers
(SMRs), gas pipelines and other required machinery and
equipment.

To enter the industry, potential entrants must decide
whether to focus on air-separated gases (i.e. oxygen,
nitrogen and argon), process gases (i.e. hydrogen, helium
or carbon monoxide), specialty gases (refrigerants and
gaseous chemical precursors) or a combination of these
three categories. Depending on their choice, new players
must purchase or lease an ASU or SMR, which
represents a high initial capital investment. According to
major player Air Liquide SA, the initial capital investment
required to establish a new ASU facility is upward of
$60.0 million, whereas the construction of a large steam
methane reformer typically exceeds $140.0 million. In
addition to substantial initial capital investments just to
enter the industry, high ongoing operating costs
discourage new players from entering the market unless
they can ensure adequate volume sales during the first
few years of operation.

Barriers to Entry Checklist

Competition Medium  

Concentration High  

Life Cycle Stage Mature  

Technology Change Medium  

Regulation & Policy Medium  

Industry Assistance Low  

Industry
Globalization

Globalization in this industry is    Medium and the trend is Increasing

  The Canadian Oxygen and Hydrogen Gas Manufacturing industry's level of globalization is currently moderate, but is
expected to continue increasing over the five years to 2026. None of the four largest operators in the industry are
headquartered in Canada and these companies generate the majority of industry revenue. Air Liquide SA (Air Liquide) is
based in France, while Linde PLC is a multinational company with various international locations. Furthermore, operations
in Canada represent a small share of total company sales for all four of these major players. From a global perspective,
North America currently accounts for only one-quarter of global demand for industrial gases, according to the 2020
annual report from Air Liquide (latest data available). North America's share of this market is likely to continue shrinking in
upcoming years, especially with rapidly growing demand from developing economies in South America and Asia. As a
result, industry globalization is expected to continue rising, even though the nature of industrial gases has kept most gas
production at the domestic level.
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Major Companies

Major Players Linde PLC

Market Share: 27.1%

Brand Names Linde Canada Limited

  Founded by German scientist Carl von Linde in 1879, Linde PLC (Linde), formerly known as Linde AG, is the
second-largest global player by revenue with leading positions in Europe and developing markets in Latin America
and the Pacific. Founded near Munich, Germany, Linde is now an Irish-domiciled multinational company with
operations in more than 100 countries and about 80,000 employees across its 400 facilities, according to its 2019
annual report (latest data available). In 2019, the company reported total sales of $37.8 billion. Linde is credited for
inventing the first commercially viable air-separation process and gas pipeline network in the late 1800s. In 1907,
the company opened its first US office in Murray Hill, NJ, and has steadily expanded its operations in the Americas
ever since.

Acquisitions have been the primary method used by Linde over the past decade to increase its share of the global
industrial gasses market. In 2017, the company announced plans to merge with Praxair Inc. (Praxair) to form the
largest industrial gas supplier in the world. This merger received final regulatory approval in late 2018 and then
began operation in early 2019 after both companies completed several divestitures dictated by regulatory
authorities. After completing this merger, Linde's global revenue jumped more than 100.0% by enabling Linde to
combine the resources of two companies that had previously been among the largest global operators in the
industrial gas industry. Following the merger with Praxair, Linde became uniquely positioned to compete in both the
industrial gas product segment and the process, also known as specialty, gas segment due to the unique production
capabilities of each company prior to the merger. Additionally, Linde completed the construction of 12 major new
gas production facilities prior to the period. This expansion drastically increased Linde's global gas production
capabilities.

Linde operates through three main subgroups, including gases, engineering and other activities. Industry-relevant
sales are generated through the gases segment, which is further segmented geographically into Europe and the
Middle East, Asia/Pacific and the Americas. Linde became an important industry participant following its major
acquisition of the BOC Group PLC (BOC) in 2006. Founded in 1906 and headquartered in Mississauga, ON, BOC
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had historically been the fourth-largest Canadian industrial gases manufacturer. After the acquisition, the company
was renamed Linde Canada Ltd. (Linde Canada), with employment of more than 1,100 workers and 70 production
facilities and sales branches across Canada.

Financial performance

Over the past decade, Linde Canada has grown due to several large acquisitions. For example, prior to the period,
the company acquired Oxygene Sorel-Tracy Inc. and Soudure Industrielle du Richelieu Metropolitain Inc. in April
2014. Earlier that year in March, Linde acquired Cen-Alta Welding Supplies Ltd., an Alberta-based welding gases
producer and distributor. The company's Canadian operations also benefited from the $4.6 billion Lincare Holdings
Inc. acquisition in 2012. The acquisition of Praxair in 2018 was the most illustrative example of this, as it reshaped
the landscape of the entire domestic and global industrial gas industry. IBISWorld estimates Linde's industry-
relevant revenue will grow an annualized 13.3% to $352.6 million over the five years to 2021, with most of this
growth attributable to acquisition activity. The company's industry-relevant operating profit, measured as earnings
before interest and taxes, is expected to rise an annualized 11.9% to $83.3 million during the same period.

 
Linde PLC (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 188.6 N/C 47.5 N/C
2017 183.6 -2.7 44.6 -6.1

2018** 224.9 22.5 57.7 29.4
2019** 263.8 17.3 58.4 1.2
2020** 332.7 26.1 74.7 27.9
2021** 352.6 6.0 83.3 11.5

Source: Annual Report and IBISWorld
Note: *Estimates (Figures are converted from EUR to CAD); **Estimates (Figures are converted from USD to CAD)

Air Products and Chemicals Inc.

Market Share: 26.6%

Brand Names Air Products Canada Ltd.

  Air Products and Chemicals Inc. (Air Products) is a US company headquartered in Allentown, PA, and incorporated
in Delaware. Founded in 1940, the company currently has about 700 production facilities across 50 countries. Unlike
Air Liquide SA, Air Products focuses its operations on steam reformation (process) gases such as hydrogen, carbon
monoxide and helium. The company is the leading global supplier of hydrogen gas for use in petroleum refining, air
pollution control and fuel cell production. According to the company's 2020 annual report (latest data available), Air
Products currently employs about 19,000 workers worldwide, the majority of which are based outside of the United
States. The company generated total sales of $11.9 billion across all business segments and geographic regions in
2020.

Air Products segments its operations across four main operating segments, three of which delineate industrial gas
revenue by global region, with the remaining segment accounting for sales of industrial gas equipment. The
company participates in this industry through its Canadian subsidiary, Air Products Canada Ltd. (Air Products
Canada), which is headquartered in Mississauga, ON. The company also operates a research and development
facility in Vancouver. Despite the restructuring of several divisions the year prior to the five years to 2021, Air
Products Canada has maintained a steady percentage of market share over the past five years.

Financial performance

IBISWorld estimates Air Products' industry-relevant revenue to rise at an annualized rate of 5.1% to $345.3 million
over the five years to 2021. During the five-year period, Air Products did not engage in any significant acquisition
activity in Canada. The company's financial performance during this period was mostly driven by year-to-year
increases in total volume sold, partly offset by lower per unit prices charged for hydrogen and syngas as a result of
lower natural gas prices. Increased sales volume is expected to result in strong profit growth. The company's
operating profit, defined as earnings before interest and taxes, is expected to rise at an annualized rate of 4.7% to
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$90.1 million over the five years to 2021.

 
Air Products and Chemicals Inc. (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 269.0 N/C 71.7 N/C
2017 287.4 6.8 74.8 4.3
2018 327.2 13.8 80.8 8.0
2019 341.7 4.4 88.0 8.9
2020 335.4 -1.8 93.5 6.3
2021 345.3 3.0 90.1 -3.6

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

Air Liquide SA

Market Share: 21.5%

Brand Names Air Liquide Canada Inc., Aqua Lung,
VitalAire Canada

  Headquartered in Paris and founded in 1902, Air Liquide SA (Air Liquide) is a French industrial gases manufacturer
and distributor with operations in 80 countries and about 65,000 employees worldwide. According to the company's
2020 annual report (latest data available), Air Liquide generated total sales of $31.3 billion in 2020. Air Liquide is a
highly globalized corporation, with operations across North and South America typically accounting for one-third of
company revenue.

Air Liquide operates through four main business segments. The large industry business line manufactures all
classes of industrial gases for distribution via direct pipeline or on-site production facilities. The industrial merchant
business line manufactures and distributes products via rail or tanker to smaller manufacturing, food and beverage
and construction users. The healthcare segment produces medical gases such as oxygen gas and ultrapure helium
for medical use. Lastly, the electronics segment produces a wide selection of carrier gases such as ultrapure
nitrogen or specialty gases for technical and consumer electronic manufacturing industries. Air Liquide primarily
operates in Canada through its subsidiary, Air Liquide Canada Inc. (Air Liquide Canada), which first opened its
offices in Montreal in 1911 and has an estimated 2,500 employees. Besides Air Liquide Canada, the company's
other Canadian subsidiaries include Aqua Lung, Air Liquide Global E&C Solutions Canada, Keops Technologies Inc.
and VitalAire Canada Inc. In addition to operating several industrial gas production facilities across the country, the
company also has more than 700 retail sale and marketing locations in Canada.

Over the five years to 2021, the company has invested significantly across the globe. In mid-2016, the company
completed its merger with Airgas Inc. (Airgas). At the time, Airgas was the largest pressurized gas cylinder
distributor in the United States, where it owned and operated 16 air-separation units, 1,100 retail locations and more
than 300 refilling plants. The company's total net sales reached $6.7 billion in fiscal 2015 (year-end March), thereby
making it one of the largest industrial gas suppliers in North America. The merger between Air Liquide and Airgas
further solidified Air Liquide's leading position in the global industrial gases market. However, Airgas had minimal
operations in Canada, so this acquisition did not have a significant effect on the domestic industry.

Financial performance

Although Air Liquide has historically been a leading industrial gas producer in Canada since 1911, the company has
further increased its share of the market in recent years through several small acquisitions. Prior to the period, in
2014, Air Liquide Canada expanded its administrative offices in Cambridge, ON, and boosted the capacity of its gas
filling plants. Also, in 2014, Air Liquide Canada signed a contract with Walmart Inc. (Walmart) to supply hydrogen
and other compressed gas products to power eco-friendly forklifts and trucks at all Walmart warehouse locations
across Canada. More recently, the company built an oxygen pipeline to connect its main ASU complex in Ontario to
leading steel producer ArcelorMittal SA's steel production facility located in Hamilton, ON. Overall, IBISWorld
anticipates Air Liquide SA's industry-relevant revenue to grow an annualized 1.1% to $280.1 million over the five
years to 2021. The company's industry-relevant operating profit, measured as earnings before interest and taxes, is
expected to decline an annualized 1.8% to $50.2 million during the same period.
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Air Liquide SA (industry-relevant operations) - financial performance*

Year
Revenue

($m)
Growth

(% change)
Operating Profit

($m)
Growth

(% change)
2016 265.5 N/C 45.9 N/C
2017 301.9 13.7 50.6 10.2
2018 295.3 -2.2 50.7 0.2
2019 299.3 1.4 54.4 7.3
2020 272.9 -8.8 53.5 -1.7
2021 280.1 2.6 50.2 -6.2

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

Other Companies Messer Group GmbH

  Market Share: 4.7%
  Founded in 1898 outside of Frankfurt, Germany, the Messer Group GmbH (Messer) is a leading supplier of industrial

gases. Messer sells a variety of gases for different industrial uses including oxygen, nitrogen, argon, carbon dioxide,
hydrogen, helium and specialty gases for medical use. According to the company's 2019 annual report (latest data
available), Messer currently employs about 5,000 employees and operates in about 30 countries across the globe.
Messer further expanded its global presence when it purchased the divested North America operations resulting
from the Linde PLC global merger. In 2019, Messer was announced as the winner of the 18th annual M&A Advisor
Award, which recognizes the company that completed the most impressive M&A transaction of the year, for
successfully completing the Linde PLC divestiture to expand its operations. This acquisition expanded Messer's
presence into the United States, Canada, Brazil, Columbia and Chile. In 2019, Messer generated $1.7 billion in
global revenue.

Messer's industry-relevant segment operates under the name Messer Canada Inc. (Messer Canada) and operates
outside of Toronto in Brampton, ON. In 2021, Messer Canada's industry-relevant revenue is expected to reach
$60.8 million, accounting for a 4.7% share of the domestic market. Industry-relevant profit, defined as earnings
before interest and taxes, is expected to total $14.1 million in 2021.
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Operating Conditions

Capital
Intensity

The level of capital intensity is    High

  The Oxygen and Hydrogen Gas Manufacturing industry in
Canada has a high level of capital intensity. In 2021, for
every $1.00 spent on labour, industry operators are
expected to spend $0.55 on capital. Capital expenditures
are high because industrial gas production and distribution
is inherently a capital-intensive process that requires
technologically advanced and highly expensive machinery
and equipment. Air-separated gases, which represent the
second-largest product segment and include gases such
as oxygen, nitrogen and argon, are extracted from normal
breathing air via cryogenic distillation in air separation units
(ASUs). Although ASUs make up just one component of a
typical industrial gas production plant, they account for the
largest chunk of initial capital investment and ongoing
operating costs. Conversely, ASUs typically require little
human input once they are installed and running.

Process gases such as hydrogen, carbon monoxide and
helium are extracted from natural gas in steam methane
reformers (SMRs). Similar to air separation units, SMRs
require relatively little human input once they are set up
and connected to a source of natural gas. As a result, there
are about 10 employees on average per gas production
facility, while wages are estimated to account for just 7.9%
of total industry revenue in 2021. Industry wages are
expected to fall over the five years to 2021, while capital
costs have grown, further increasing the capital intensity of
this industry.
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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.

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 Low Market
Concentration

Very
Unlikely

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.

Major market segments for industry operators are relatively diversified. The spread of market segments suggests that there
are limited entry points other than those already served my incumbent operators.

Technological innovation has recently and is expected to continue to affect the
Oxygen and Hydrogen Gas Manufacturing industry in Canada.

Over the five years to 2021, advanced technology has enabled energy providers to invest heavily in alternative energy
development, which is increasingly threating industry operators, as they are heavily reliant on natural gas inputs. In
response, industry operators, opting to preserve their profitability in response to volatile natural gas prices, have invested
and implemented digital technologies to bring additional value to their consumers. Many plastic product producers are
installing sensors featuring internet of things capabilities at consumers sites, with the goal of tracking product performance
and functionality. This enables industry operators to make timely and necessary repairs and adjustments.

The level of technology change is    Medium

  Although the Oxygen and Hydrogen Gas Manufacturing industry in Canada
requires significant investments in highly sophisticated equipment such as air
separation units (ASUs) or steam-methane reformers (SMRs), the actual
technology required to operate in this industry has not changed much in
recent decades.

Industry operators continue to use cryogenic distillation and steam reforming to produce the vast majority of industrial
gases. These two methods have long been established industry standards, although operators do pursue technological
improvements that can increase production volume and efficiency while minimizing energy consumption.
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Air separation technology

Air-separated gases such as oxygen and nitrogen are produced via cryogenic
distillation in ASUs, which work by subjecting the atmospheric air to extremely
low temperatures; usually well below -150.0 C or -239.0 F.

The air is brought down to such low temperatures by several compression and expansion (refrigeration) cycles, which
consumes a substantial amount of electricity. In turn, the refrigeration process rapidly cools the gas into a liquid that can be
separated at a later stage via distillation, filtration or centrifugation. The average ASU can only effectively extract and purify
nitrogen, oxygen and argon from the air. Extracting rarer gases such as neon, xenon and krypton is much more energy-
intensive and difficult because these gases have lower liquefaction temperatures than oxygen or nitrogen. As a result, only
the largest and most sophisticated ASU's can produce these gases. Helium can also be extracted through air separation,
although this is not economically feasible because helium's liquefaction temperature approaches absolute zero (the lowest
possible temperature, exactly -273.15 C or -459.67 F) and the electrical cost of bringing air down to that temperature
exceeds the market value of helium from other sources at the moment. As a result, most helium consumed in Canada is
imported from a limited number of helium-rich natural gas reserves within the United States.

Steam reforming technology

Steam reforming is a chemical process that breaks down natural gas
(methane) into a gas mixture that contains hydrogen, carbon monoxide,
carbon dioxide and trace amounts of helium.

This mixture is then separated into usable components via distillation, membrane filtration or centrifugation. Although
cryogenic distillation and steam reforming are the industry standard methods for industrial gas production, operators such
Linde PLC are currently developing alternative methods such as membrane separation and pressure swing absorption
(PSA). However, these methods are currently less cost-effective than air separation or steam reforming.

Revenue
Volatility

The level of volatility is    Very High

  The Oxygen and Hydrogen Gas Manufacturing industry in Canada exhibits a
very high level of revenue volatility, primarily due to the cyclical nature of its
primary buying markets.

For example, demand from the Iron and Steel Manufacturing industry in Canada (IBISWorld report 33111CA) is largely tied
to domestic steel production, which in turn is driven by the world price of steel and demand from cyclical markets such as
automotive manufacturing and nonresidential construction. Industry revenue fell 6.9% in 2016 and is expected to decline by
as much as 19.1% in 2019 due to a drop in the world price of natural gas. Alternatively, revenue is expected to grow 33.8%
in 2018 after two years of strong growth in the world price of natural gas.
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Fluctuations in natural gas and electricity prices have contributed to the industry's revenue volatility, especially since most
operators price their products in line with fluctuating input costs. In fact, purchases of natural gas make up the largest
component of operating expenses and industry utility costs are another significant expense. Consequently, even small
changes in the price of electricity or natural gas can have a significant effect on the industry's performance. Overall,
industry revenue is forecast to fluctuate 23.4% on average during the period.

Regulation &
Policy

The level of regulation is    Medium and the trend is Increasing

The Oxygen and Hydrogen Gas Manufacturing industry in Canada deals with
moderate regulation by government institutions at both the federal and
provincial levels.

Similar to other chemical manufacturing industries, this industry is subject to broad air and water quality standards drafted
and enforced by Environment Canada (EC). Industry companies are further subject to the Canadian Environmental
Protection Act of 1999 (CEPA), which is the primary federal regulation for protecting the environment and human health.
The CEPA, among other, oversees the Domestic Substances List, a list of chemical and biotechnical substances approved
for use domestically. The CEPA requires that industrial gas manufacturers or importers notify the federal government of
new chemicals prior to their introduction or new activities involving chemicals that were previously approved. These
regulations primarily affect manufacturers of specialty and refrigerant gases, rather than manufacturers of air-separated or
process gases.

Industrial gas manufacturers and distributors are also responsible for publishing material data safety sheets (MSDS) for
their products. These documents are intended to provide quick, relevant information about the gas, its uses, effects on
human health or the environment and physical or chemical properties. MSDS should also provide brief instructions for
emergency personnel if chemical spillage were to occur. Some products manufactured by this industry such as phosphines,
carbon monoxide or hydrogen are highly flammable, reactive, toxic or otherwise hazardous to human health or the
environment. Other gases such as nitrogen or oxygen, which are not harmful in normal situations, are physically hazardous
when stored under high pressure or very low temperatures. The production or transportation of these products is typically
subject to more stringent regulatory control than the industry as a whole.

Industry
Assistance

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

Import tariffs are typically not relevant to the Oxygen and Hydrogen Gas
Manufacturing industry in Canada because most industrial gases are
produced domestically and imports account for less than 15.0% of domestic
demand.

Shipments from the United States, which are forecast to account for about 80.0% of imports in 2021, incur no tariffs or
duties. The industry does receive limited support from industry trade associations such as the Chemical Industry
Association of Canada, the Chemical Institute of Canada, the Industrial Gas Users Association, Gas World, the American
Gas Association and the International Gas Union.

Due to the spread of COVID-19 (coronavirus), the Canadian Government instituted a variety of assistance programs that
industry operators may have qualified for in 2020. For example, the Canada Emergency Wage Subsidy covered a portion of
an employee's wages for eligible employers that were negatively affected by the coronavirus pandemic. Additionally,
operators were able to take advantage of tax deferrals and improved access to credit and loans to remain liquid. The
Canada Emergency Business Account also provided interest-free loans to small businesses of up to $40,000. Large
operators were able to apply for bridge financing through the Large Employer Emergency Financing Facility. These
programs helped some operators remain operational during an overall downturn in economic activity amid supply chain
disruptions and employee safety concerns.
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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)

Industrial
capacity

utilization (%)
2012 1,288 370 80.0 22.0 1,434 161 133 119 1,260 81.0
2013 1,267 329 85.0 23.0 1,167 156 131 98.3 1,243 81.0
2014 1,274 333 105 28.0 1,513 155 151 122 1,271 82.3
2015 1,314 420 102 28.0 1,683 167 168 138 1,315 80.3
2016 1,223 416 95.0 26.0 1,258 183 210 116 1,250 79.0
2017 1,255 305 105 28.0 1,059 158 205 107 1,302 80.8
2018 1,679 740 102 28.0 1,173 146 229 113 1,762 83.7
2019 1,358 443 100.0 27.0 1,049 124 193 107 1,428 82.6
2020 1,249 466 99.0 27.0 991 129 180 100 1,300 76.2
2021 1,300 451 102 28.0 1,020 133 188 103 1,355 78.8
2022 1,324 460 103 28.0 1,023 136 192 104 1,380 80.5
2023 1,338 468 103 28.0 1,018 137 194 104 1,395 80.7
2024 1,351 473 105 28.0 1,021 138 196 104 1,408 80.8
2025 1,364 478 105 28.0 1,027 140 198 105 1,422 81.0
2026 1,333 461 104 28.0 1,008 136 193 103 1,390 81.1

Annual Change

Year
Revenue

(%)
IVA
(%)

Establishments
(%)

Enterprises
(%)

Employment
(%)

Exports
(%)

Imports
(%)

Wages
(%)

Domestic
Demand

(%)

Industrial
capacity

utilization (%)
2012 -1.64 0.10 -3.62 0.00 -2.85 3.73 -9.61 -1.99 -3.17 -0.34
2013 -1.62 -11.1 6.25 4.54 -18.6 -3.17 -1.06 -17.2 -1.36 0.00
2014 0.55 1.33 23.5 21.7 29.6 -0.90 15.2 23.9 2.29 1.54
2015 3.07 25.9 -2.86 0.00 11.2 8.02 10.9 13.0 3.41 -2.41
2016 -6.88 -0.79 -6.87 -7.15 -25.3 9.52 24.9 -15.6 -4.90 -1.59
2017 2.55 -26.8 10.5 7.69 -15.8 -13.9 -2.06 -7.92 4.18 2.31
2018 33.8 143 -2.86 0.00 10.8 -7.50 11.3 5.79 35.3 3.52
2019 -19.1 -40.1 -1.97 -3.58 -10.6 -15.0 -15.5 -5.84 -19.0 -1.29
2020 -8.03 5.10 -1.00 0.00 -5.53 4.03 -7.10 -6.01 -8.94 -7.71
2021 4.07 -3.03 3.03 3.70 2.92 3.57 4.79 3.09 4.22 3.41
2022 1.86 1.92 0.98 0.00 0.29 1.79 1.86 0.67 1.87 2.13
2023 1.01 1.76 0.00 0.00 -0.49 0.95 1.14 -0.20 1.04 0.19
2024 0.96 1.06 1.94 0.00 0.29 0.94 0.98 0.38 0.97 0.18
2025 0.95 1.03 0.00 0.00 0.58 0.86 1.02 0.67 0.97 0.18
2026 -2.28 -3.60 -0.96 0.00 -1.86 -2.30 -2.23 -2.01 -2.26 0.18

Key Ratios

Year
IVA/Revenue

(%)

Imports/
Demand

(%)

Exports/
Revenue

(%)

Revenue per
Employee

($'000)

Wages/
Revenue

(%)

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

2012 28.7 10.5 12.5 898 9.21 17.9 82,775
2013 26.0 10.6 12.3 1,086 7.76 13.7 84,233
2014 26.2 11.9 12.1 842 9.56 14.4 80,502
2015 31.9 12.8 12.7 781 10.5 16.5 81,759
2016 34.0 16.8 14.9 972 9.50 13.2 92,369
2017 24.3 15.8 12.6 1,185 8.53 10.1 101,039
2018 44.0 13.0 8.68 1,432 6.74 11.5 96,505
2019 32.6 13.5 9.11 1,295 7.85 10.5 101,621
2020 37.3 13.8 10.3 1,261 8.02 10.0 101,110
2021 34.7 13.9 10.3 1,275 7.94 10.0 101,275
2022 34.7 13.9 10.3 1,295 7.85 9.93 101,662
2023 35.0 13.9 10.2 1,314 7.76 9.88 101,965
2024 35.0 13.9 10.2 1,323 7.71 9.72 102,057
2025 35.1 13.9 10.2 1,328 7.69 9.78 102,142
2026 34.6 13.9 10.2 1,322 7.71 9.69 101,984

Figures are inflation adjusted to 2021
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Additional Resources
Additional
Resources

Industrial Gas Users Association
http://www.igua.ca

Gas World
http://www.gasworld.com

Canadian Gas Association
http://www.cga.ca

International Oxygen Manufacturers Association
http://www.iomaweb.org

Canadian Centre for Occupational Health and Safety
http://www.ccohs.ca

Industry Jargon AIR SEPARATED GASES (ASG'S)
A broad class of industrial gases that includes, in order of production volume, nitrogen, oxygen, argon and other rare
gases.

AIR SEPARATION UNIT (ASU)
Equipment that cryogenically compresses, liquefies and separates normal air into its main constituents: nitrogen,
oxygen and noble gases.

CRYOGENIC DISTILLATION
A method used to separate atmospheric gases where the gas is subjected to extremely low temperatures (usually
below -150 C or -240 F) and high air pressure.

NATURAL HELIUM RESERVE
The United States' strategic reserve of helium located in Amarillo, TX, which accounts for over one-third of global
helium supply. Canada imports almost all of its helium from the United States.

PROCESS GASES
A broad classification of industrial gases that includes hydrogen, carbon monoxide, carbon dioxide (dry ice), helium
and several rare gases such as radon.

STEAM METHANE REFORMER (SMR)
The most common method of separating carbon dioxide, carbon monoxide, helium and other industrial byproduct
gases from petroleum or natural gas.

SUBLIMATION
A physical process in which a solid chemical changes directly into a gas without entering the liquid phase. Carbon
dioxide (dry ice) is the most common chemical that exhibits this property.

TONNAGE USERS
Large-volume customers that purchase industrial gases by the tonne via pipeline or on-site air production facilities.
Examples: petroleum refining, coal-powered power plants and steelmaking.

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
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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
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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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.

DISCLAIMER
This product has been supplied by IBISWorld Inc. (‘IBISWorld’) solely for use by its authorized licenses strictly in
accordance with their license agreements with IBISWorld. IBISWorld makes no representation to any other person
with regard to the completeness or accuracy of the data or information contained herein, and it accepts no
responsibility and disclaims all liability (save for liability which cannot be lawfully disclaimed) for loss or damage
whatsoever suffered or incurred by any other person resulting from the use of, or reliance upon, the data or
information contained herein. Copyright in this publication is owned by IBISWorld Inc. The publication is sold on
the basis that the purchaser agrees not to copy the material contained within it for other than the purchasers own
purposes. In the event that the purchaser uses or quotes from the material in this publication – in papers, reports,
or opinions prepared for any other person – it is agreed that it will be sourced to: IBISWorld Inc.

Copyright 2021 IBISWorld Inc.
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