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CLEAN TECHNOLOGIES IN CANADA

DFAIT works closely with its partners in support of the

Canadian cleantech sector, e.g.:

- Environment Canada
- Industry Canada
- Natural Resources Canada
- National Research Council Canada
- Export Development Corporation
- Canadian Commercial Corporation
- Sustainable Development Technology Canada
- Provinces and territories
- Trade associations
- Research networks, centres of excellence
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• Research and
development

• Energy efficiency and
green building
infrastructure

• Cleaner fossil fuels
• Renewable energy
• Sustainable transportation

technologies

Canada has a broad suite of programs and incentives
bolstering cleantech development and addressing
climate change, clean air, water and soil quality,
through support for, inter alia:

CLEAN TECHNOLOGIES IN CANADA
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Federal Government Programs and Incentives:
• Clean Energy Fund (CEF): Large-scale carbon capture and

storage, renewable energy and clean energy systems
demonstration, research and development (pre-
demonstration)

• Green Infrastructure Fund: smart grid, sustainable energy
generation and transmission

• Renovation and Retrofit Initiative: renovation and
energy retrofits for social housing

• Eco Energy Programs: bio-fuels, renewable heat,
renewable power, retrofit/energy efficiency

• NextGen Bio-fuels Fund (SDTC)
• SD Tech Fund (SDTC)
• Next Generation Renewable Power Initiative (forestry sector)
• Automotive Innovation Fund and Automotive Partnership

Canada

CLEAN TECHNOLOGIES IN CANADA



5

• Industrial Research Assistance Program
• Going Global
• Tax Incentives: Scientific and Experimental

Development (SR&ED) deduction and tax credit;
Capital Cost Allowance deduction for clean energy
generation and energy conservation equipment

Provincial Programs:

• Ontario’s Green Energy Act,

• Quebec’s Plan Nord and Green Technologies
Display Program,

• Alberta’s Bio-Energy and Carbon Capture and
Storage Programs,

• British Columbia’s Innovative Clean Energy Fund

CLEAN TECHNOLOGIES IN CANADA
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CLEAN TECHNOLOGIES IN CANADA

Canada has world class research capacity in the
cleantech sector, e.g.:
• National Research Council of Canada (NRC)

• CANMET Energy

• National Sciences and Engineering Research Council (NSERC)

• Universities and colleges

Cleantech financing in Canada:
Toronto Stock Exchange, TSX Venture Exchange, SDTC,
EDC, Business Development Bank of Canada (BDC),
venture capital funds specialised in cleantech (e.g.
Chrysalix Energy, XPV Capital), Ontario’s Innovation
Demonstration Fund Program, Quebec’s Sustainable
Development Investment Fund

CanmetENERGY
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CLEAN TECHNOLOGIES IN CANADA

Canada has strong capabilities in a wide range of clean
energy disciplines and environmental industries:
• Air pollution
• Wind
• Water and waste water
• Hydrogen and fuel cells
• Bio fuels
• Solar
• Hydro
• Nuclear
• Solid waste
• Green building
• Geothermal
• Tidal and wave energy
• Clean Coal Technologies and Carbon Capture and Sequestration
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Cleantech in Canada – Some facts and figures:

• The Canadian environmental industry generated annual sales worth more
than C$18.4 billion in total revenues.

• The environment industries cluster consists of some 8,500 firms
generating exports currently worth between C$1.5 billion and C$1.8
billion annually.

• Total annual revenues in the renewable sector hover around C$25 billion.
• 96% of environmental companies are comprised of small firms with less

than 100 employees.
• Environmental industries can be found throughout Canada: Ontario

(43.4%), Quebec (18.8%), Alberta (15.2%), British Columbia (12.5%),
Manitoba/Saskatchewan (4.8%), Atlantic Canada (4.9%).

• Renewable energy clusters for bioenergy, wind, hydrogen,hydro, solar ,
geothermal , fuel cells and other sub-sectors are also located in various
provinces and territories

• 73% of Canada’s electricity already comes from clean sources (including
hydro, nuclear, wind, solar, waste-to-energy, and biofuels).

CLEAN TECHNOLOGIES IN CANADA
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• The Canadian government has set a target to achieve
90% of Canada’s electricity from clean sources by
2020.

• The Canadian government has committed to a 17
precent reduction of GHGs by 2020 from 2005 levels.

• Investments in sustainable technologies currently
represent 7.6% of total investments in Canada.

• In 2009, CAN$ 3.3. billion invested in clean energy in
Canada, from debt financing to initial public offerings,
up 80% from 2008 (No. 8 in G20 and No. 6 as a
percentage of GDP).

• North America: $3.5 billion venture capital
investment in 2009, making cleantech the largest
venture capital category (more than 25%), ahead of life
science and software.

• Highly-skilled workforce in the environment sector in
Canada. The Canadian environmental workforce
employed 530,400 people in 2007.

CLEAN TECHNOLOGIES IN CANADA
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• the clean technology sector in Canada grew at an
annual rate of 47% during 2008-2009;

• the sector will grow by 117% between 2010 and
2012;

• 74% of cleantech companies are engaged in product
commercialization.

CLEAN TECHNOLOGIES IN CANADA

• According to the 2010 SDTC Cleantech Growth & Go-To- Market:
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AIR POLLUTION CONTROL

Canada has strengths in:
• Environmental consulting services;
• Sector expertise (e.g. pulp/paper, energy

generation, mineral processing);
• Emissions inventories and impact

assessments;
• Bio-filtration – filtering air with organic

materials, such as microbes;
• Hi-tech analysis and monitoring equipment and

modeling software which provides industries or
companies with real-time information about
emissions levels and compliance;

• Carbon absorption systems;
• Odor control technologies – bio-filters,

scrubbers, and thermal oxidizers;
• Alternative Fuel Vehicles.
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• Catalytic converters and other vehicle emission
reduction technologies;

• Intelligent transportation systems that enhance
traffic flow and reduce urban congestion;

• Indoor Air Quality solutions – high-efficiency
dust collection/suppression systems, chemical
recovery and ventilation systems, computer air-
flow modelling;

• Carbon capture and sequestration.

Canada is home to a number of leading and innovative firms:

AIR POLLUTION CONTROL
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• Project – 1 milion tons of CO2
per year stored

• Commercial Project - EnCana:
CO2 enhanced oil recovery
(EOR) project at the Weyburn
oil field

Pioneer Project :
• Large-scale carbon capture and storage (CCS)

facility in Alberta
• TransAlta and Alstom Canada partnership
• Retrofiting post-combustion capture

technology to one of TransAlta’s existing coal
plants, using chilled ammonia process.
Engineering and Design phase.

Quest Project:
• Shell Canada
• CCS project based at

Scotford oilsands upgrader
near Edmonton, Alberta

International Energy Agency (IAE) Weyburn
CO2 Monitoring and Storage:

CARBON CAPTURE AND STORAGE
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• Canada has one of the largest supplies of water
resources in the world: 20% of the world's total
freshwater resources.

• Canada has the second-highest level of water quality
amongst the G8 countries (second only to Italy).

• Canadian strengths in the water and wastewater
management sector enjoy a global reputation.

• Many years of strong domestic environmental
regulations have fostered this competitive industry.

• The water sector is the largest sub component of the
Canadian environmental industry.

• Over 700 Canadian firms operate in the water sector,
accounting for 21% of Canada’s environmental
exports.

WATER AND WASTE WATER
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• biosolid recovery processes
• conversion of wastewater sludge into heat and

electricity
• cutting edge wastewater disinfection technologies

(chlorination/dechlorination, ultraviolet, membrane
filtration)

• developing less energy intensive technology for reverse
osmosis and desalination

Distinct capabilities in a number of innovative technologies:

Highly regarded expertise in the provision of services:

• design, construction and operation of water treatment plants, pumping
stations, distribution networks and sewage systems

• sustainable small community solutions for water & wastewater
• specialized storm water management
• small community treatment expertise

WATER AND WASTE WATER
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• The Vancouver 2010 Olympic and Paralympic
Winter Games showcased Canadian innovation
in water management:

• The Whistler Athlete Village / Resort
Municipality of Whistler Waste Water Heat
Recovery Project demonstrating that waste
water heat recovery is a viable source of
renewable energy.

Canada is home to a number of leadi ng and innovative firms and organisations:

Industry association:

WATER AND WASTE WATER
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• Global reputation and years of strong environmental regulations
have fostered this competitive industry.

• World leader in the waste management industry’s key future
directions: recycling and waste-to-energy.

• The concept of reduce, reuse, recycle is an important part of the
sustainability plans adopted by Canadian municipalities and
industry.

• Waste-to-energy industry in Canada is an important source of
innovation and investment opportunities.

• Specific strengths include:
– Landfill design/build/operation, including methane gas capture

technology to generate heat and electricity from properly designed
landfills. Renewable gas and CNG for vehicles as well.

– Hazardous waste management, including emergency response &
containment equipment, and policy framework development to
address proper handling and classification of hazardous wastes;

WASTE MANAGEMENT
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• Composting and agricultural biogas
technology which utilizes organic and food
wastes to yield alternatives to chemical
fertilizers and reduce greenhouse gas
emissions from agriculture; and

• Sector-specific expertise to assist such
industries as mining, power generation and
agriculture with their waste management
challenges.

• Environmental consulting services to develop world-class waste
management systems – by combining key stages of dedicated
collection, source separation, transfer and materials processing facilities
and sanitary disposal with the ability to generate usable by-products;

• Waste-to-energy technologies such as cogeneration (incineration that
produces heat and electricity from numerous feedstock) and small-
scale/easily deployable units;

• Pollution prevention methods/consulting focusing on raw material
substitution, industrial process redesign and operational or
manufacturing optimization – with the aim of decreasing waste
generated by industry;

WASTE MANAGEMENT
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• Canada has more biomass resource per capita than any other nation in
the world.

• From traditional corn and wheat crops to other biomass varieties, e.g.
trees and industrial and municipal residues.

• Biomass energy represents around 6% of Canada’s primary energy
consumption.

• Unique expertise in a number of bio energy products and services:
– Biodiesel and bio ethanol products;
– Advanced bio fuel products, e.g. cellulosic

ethanol;
– Other bio energy products, e.g. biogas,

development of algae as feedstock for bio
fuels, and conversion of waste-to-energy.

– Design, construction and operation of large
ethanol production plants;

– Eexpertise in landfill gas electricity
generation; and renewable gas for pipelines
and CNG

BIOENERGY
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• Turnkey anaerobic digesters and power
generation systems for livestock farms;
renewable natural gas

• Conversion technologies for wastewater
sludge into heat and electricity; renewable
natural gas

• Wood burning appliances and automated
commercial systems;

• Scalable pyrolysis technologies for the
conversion of wood & other biomass residues;

• Moving step grate biomass combustion
systems.

.

Canada is home to a number of leading and innovative firms:

Industry association:

BIOENERGY
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• Canada is a world leader in the hydrogen and fuel cell
sector.

• Between 2003 and 2008 alone, the sector invested over
$1 billion dollars towards industry R&D and deployment.

• Canadian firms are currently exporting hydrogen and
fuel cell products to the United States, Europe, Asia and
Oceania.

• Global industry breakthroughs in the performance,
reliability, durability, and cost-competitiveness of a
number of hydrogen and fuel cell products.

• Large demonstration projects: Hydrogen Highway in
British Columbia, Hydrogen Village in Toronto and
Vancouver Fuel Cell Vehicle Program.

HYDROGEN AND FUEL CELLS
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HYDROGEN AND FUEL CELLS

Unique capabilities in a number of areas:
• hydrogen production, purification, distribution storage and fueling: largest

per capita producer of hydrogen in the OECD and one of the largest
exporters of hydrogen in the world

• hydrogen codes and standards

• fuel cell stack and fuel cell systems development

• financial, engineering and consulting services

• product development and systems integration

• manufacturing systems

• industry research and development
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Industry leader in near-term market applications:
• Mobile Motive Power: hydrogen-powered vehicles, ranging from

transport buses to industrial forklifts.
• Back-Up Power used for a number of applications, such as

telecommunications.
• Portable Electronics: micro fuel cells for use in laptops, cell phones

and communication handsets, and for military applications.
• Residential Cogeneration: hydrogen technologies for residential heat

and electricity.

Well-established firms:

Industry association:

HYDROGEN AND FUEL CELLS
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• Fastest growing renewable energy source in Canada with an average
annual growth rate of 40% since 2000.

• Over 3,000 MW of installed wind energy capacity. Capacity could
reach 10,000 MW by 2012.

• The Canadian wind industry comprises roughly 210 companies.
• Canada's largest wind plant is Le Nordais project, producing 100 MW

of electricity at Cap Chat and Matane, in the Gaspé region of Quebec.
• The largest modern wind turbine in North America (a Vestas V80

1,800 kW turbine) is located next to the Pickering Nuclear plant in
Ontario.

• The first modern wind farm in Canada: the Cowley Ridge
development in Cowley, Alberta. 57-turbine, 21.4 MW project built by
Canadian Hydro Developers in 1993 and 1994.

• Additional targets for installed capacity and incentive programs to
boost investment are being implemented in Canada to respond to the
vast potential that wind energy offers.

WIND POWER
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Strengths:

• High wind energy resources and close proximity to the US (large
market) – extensive north-south electric gridlines

• Manufacturing and construction expertise for turbine towers, rotor
blades, base frames and inverters

• Wind energy solutions for remote communities and cold/harsh climate
focused systems expertise

• Hybrid power systems such as wind-hydro, wind-diesel or wind-
hydrogen fuel cells, offering significant opportunities for remote
communities & off-grid applications

• Off-grid applications (water pumping for
agriculture) and offshore systems

• Strong experience in maintenance,
repair, overhaul and performance
upgrades of wind turbine generators

WIND POWER
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• Prince-Edward-Island Wind
Energy Institute of Canada new
facility established in North Cape.

• Prince-Edward-Island Wind-
Hydrogen Village, seeking to
integrate wind and hydrogen
technologies to provide clean and
reliable power to the residents.

• Ramea Island in Newfoundland -
energy needs of the community
met by local wind power project,
replacing gas turbines.

WIND POWER
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• As of 2008, 26 MW of installed photovoltaic (PV) capacity in Canada.
For solar thermal, the total was approx. 544 Km².

• Over the past 10 years, Canada has seen sustained domestic growth
averaging 20% per year for both PV and Solar Thermal.

• The Canadian PV solar sector demonstrates leadership in the areas of:

– solar power LED technology
– PV concentrator technology
– cold climate expertise
– PV products for developing country opportunities
– design/development of solar charges, and power

sources for portable power and consumer
electronics

– raw material manufacturing (silicon)
– industry leading solar charge controllers, inverters, rectifiers and other balance

of system components
– PV manufacturing equipment
– installation of off-grid power systems for rural telecommunication systems

SOLAR POWER



28

• The Canadian solar thermal sector has developed competitive
strengths in:
– easy-to-install, off-the-shelf solar water heaters
– freeze-protected designs for extreme climate conditions
– solar heating systems for recreation centre swimming pools
– solar water heating systems for commercial and multi-unit applications
– concentrated solar power collectors designed to combine solar heat

and power generation in a unit
– underground storage technology to compensate for winter conditions
– wall mounted solar collector for space heating and industrial drying

applications

• Drake Landing Solar Community in Alberta:
integrating of energy efficient housing,
district heating and renewable energy. First
large scale solar seasonal storage
community in North America. 90% of space
heating needs for the community’s 52
single-detached homes will be met by solar
thermal energy.

SOLAR POWER
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• With nearly 12% of total global production (70,000 MW), Canada is
the world’s second largest producer of hydroelectricity (after China).

• Over 60% of Canada’s electricity needs are met by hydroelectric
sources. Close to 65% of the country’s total electricity exports are
hydro-based.

• World leader in the development of hydropower products and
services, offering unique expertise across all areas of the global
value chain.

• Global presence: Canadian firms have
undertaken a wide variety of roles in
the design and construction of notable
international projects: Alto Anchicaya
(Colombia), Bayano (Panama), Kpong
(Ghana), Manantali (Mali), Nalubaale
(Uganda), Bersia and Kenering
(Malaysia), Magat (Philippines), Idukki
and Chamera (India).

HYDROPOWER
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HYDROPOWER

Canadian firms are globally recognized for their expertise in the design,
manufacturing, testing and installation of various hydropower
components, including:
• generators

• turbines

• valves

• electrical switchgears

• transformers

Canadian firms provide distinct services in a number of areas, such as:
• surveys and project feasibility studies

• social and environmental impact assessments

• large plant operation & management expertise

• engineering, consulting and financial services

• computer modeling and simulation tools

• expertise in ice and pipeline freezing issues
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• Small-scale hydro facilities: a significant number of the 475
hydropower stations currently operating in Canada are small-
scale facilities producing less than 15 (MW) of power.

• Canadian strengths in the provision of small hydro products
and services:

– powerhouse automation
systems

– turbine efficiency, upgrades
and retrofitting

– control systems for off-grid
applications

– computer modeling for flow-
through turbines

HYDROPOWER
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• Worldwide reputation for innovation and excellence in
green design, engineering and construction projects

• Canadian companies have developed highly-efficient
energy systems and stringent building codes to withstand
the country’s climate extremes

• Canadian capabilities in architecture, design, engineering
and construction include expertise in:
– integrated processes that bring together architecture, design,

engineering and contracting to provide a full range of project
services

– designing and building for cold climates, including addressing
issues such as permafrost instability, materials logistics, and
extreme weather conditions

– urban design, architecture and sustainable community planning
– light weight steel framing
– wood frame construction, including seismic performance and fire

resistance

GREEN BUILDING
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• high-end prefabricated building solutions, including panelized, timber
frame and log systems

• hybrid construction solutions combining wood frame, concrete and/or
steel

• advanced building envelope construction

• high-performance windows and doors
• recycled and natural content insulation
• advanced air and weather barriers
• design, engineering, construction and installation of heat pump systems

for homes, buildings and communities
• water efficiency technologies, including grey water reuse/recycling
• engineered wood products, including structural components
• innovative concrete applications

Advanced Building Materials, Systems and Technologies:

GREEN BUILDING
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GREEN BUILDING

Vancouver Whistler Winter Olympics 2010 - The Richmond
Olympic Oval: hybrid building, designed to qualify for a
silver certification under the Leadership in Energy and
Environmental Design (LEED) rating system, featuring an
energy-efficient structure with an innovative “wood wave”
roof.


