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The successful development and exploitation of energy technology is
critical to the future of the Canadian economy
Energy is vitally important to the
Canadian economy
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Energy technologies are poised to be
disruptive at all stages of the energy
value chain

▪

Energy supply: new oil and gas
extraction technologies creating
access to previously inaccessible
resources, renewables rapidly
declining in cost and starting to
reach grid parity

▪

Energy distribution: smart grid
technologies will integrate
renewables and help monitor/
reduce energy usage

▪

Energy demand: energy efficient
technologies are shaping industrial
and commercial sectors in
anticipation of emission
regulations, fuel efficiency
regulations are driving innovations
in transportation

Crude oil reserves – 175.1
billion barrels

21th Natural gas reserves – 61.9
trillion cubic feet

26

Forestry
products

Canada has some strong
advantages related to energy
relative to other jurisdictions
Rank Endowment
5th Primary energy production –
19.1 quadrillion British thermal
units (QBTU)

11th Coal reserves – 6,582 million
tonnes
3rd

Uranium reserves – 485,000
tonnes

7th

Electricity generation capacity –
127.64 gigawatts (GW)

6th

Electricity generation – 632.3
terawatts-hours (TWh)

19th Fossil fuels – 152.71 terawatthours

7th

Nuclear – 85.9 terawatt-hours

3rd

Hydro – 363.2 terawatt-hours

13th Wind – 3.6 terawatt-hours

9th

Biomass – 7.6 terawatt-hours

SOURCE: Statistics Canada, Centre for Energy, McKinsey Electric Power and Natural Gas (EPNG) and Sustainability and Resource Productivity
(SRP) Practices
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Based on the experience of other jurisdictions, realizing the full potential
of energy technology can drive GDP and job growth
Value can be created in
energy technology
through:

▪

Global export of energy
technologies and services

▪

Incremental sales of
energy products
enabled by new
technologies

▪

Increase in domestic GDP
by increasing
competitiveness of
Canadian industries or
lower cost of living
through cheaper energy

GDP related to energy supply, distribution and use2
CDN Billions (B) $
20111
3231
2020
base case2
2020
potential3

386
460
+$74B in
potential GDP

Jobs related to energy supply, distribution and use4
Millions of jobs
20111
2020
base case2
2020
potential4

2.21

2.7
3.2
500,000
jobs

1 Natural Resources Canada (NRCan) analysis using Statistics Canada data; denominated in 2002 dollars
2 Base case forecast based on 2% GDP growth,
3 Energy focused forecast of upper-limit of 4% growth based on incremental growth seen in nations after a focus on oil and gas (e.g. Norway), energy
efficiency (e.g., United States (US), Netherlands) and renewables (e.g., Germany).
4 Job growth based on maintaining 2011 job/GDP intensity for each of the six NRCan energy-related sectors.
SOURCE: NRCan, market research
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Yet there are a number of unique characteristics and challenges related to
the development of energy technologies

Energy projects require high capital investments (up to multi billion
dollars for major pilots) and have long term payouts (10-20 years)
Energy technology investments are also high risk, and subject to:
▪ Energy price volatility
▪ Shifts in global market demand and supply
▪ Policy regulatory uncertainty (e.g., carbon price)
▪ Environmental risk (e.g., pipeline safety) and social license to operate
The energy sector is multi-faceted and complex
▪ Technologies develop from a multitude of basic science areas
▪ The sector encompasses many disparate industries, companies, and
stakeholders including public utilities
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How Canadian governments can create and sustain advantage in energy
technologies

Create an enabling
environment that
supports energy
technology

Provide targeted
support to maximize
potential in priority
technology
areas

▪
▪
▪
▪

Ensure access to markets

▪

Understand where Canadian firms have the potential to be an
international leader – and be clear on trade-offs being made

▪

Drill-down to identify those barriers facing priority technology
areas which government is uniquely positioned to resolve –
don’t focus on barriers the market is able to solve

▪

Support priority sectors using a combination of financial, policy,
and facilitation levers

Ensure access to capital
Ensure access to talent/capacity
Ensure effective coordination of government institutions/bodies
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In response to the unique challenges facing Canada, there are four things
Canadian governments can do to create a more enabling environment
DETAILS ON NEXT SLIDE

Specific challenges facing Canada
Access to
markets

Access to
capital

Potential government actions to
build an enabling environment

Export market is particularly important for Canada:
▪ Canada has a relatively small domestic market
(compared to the US or China)
▪ Inexpensive power drives GDP in Canada, but
means that emerging energy technologies are less
competitive, and may take longer to be cost
competitive here than in some other countries

Create stronger domestic demand
through policy and provide additional
support to companies exporting to
emerging (e.g., Asia, Africa) and
competitive (e.g., US, European Union
(EU) markets

Scarcity of private funding and a poorly performing
venture capital market

Help coordinate provincial and federal
financing vehicles (e.g., venture
capital (VC), government “prizes”) to
address a broader range of
opportunities
Cultivate domestic talent and ensure
access to international sources as
required

Access to
talent

Shortage of skilled labour in key areas (e.g., oil sands
operators, power plant engineers); loss of
entrepreneurial talent to US market

Coordination
of institutions

Less government action in energy space relative to
other countries at the federal level; opportunity to
work in a more focused and disciplined way to
achieve the same results as other jurisdictions

Create a highly coordinated network
of government institutions, such as
research centres and startup
incubators, to support technology
developers along the entire innovation
funnel
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In response to the unique challenges facing Canada, there are four things
Canadian governments could do to create a more enabling environment
Example actions
1. Create stronger domestic
demand through policy and
provide additional support for
companies exporting to price
competitive markets

▪

2. Help coordinate provincial and
federal financing vehicles (e.g.,
VC, government “prizes”) to
address a broader range of
opportunities

▪

Use policy to ensure stable, robust domestic demand in target energy sectors and
consequently spur industry innovation (e.g. standards like California’s building efficiency
codes, incentives like the US’s shale gas production tax credit)
Provide a range of export assistance:
▪ Provide assistance in navigating international intellectual property (IP) law
▪ Help connect small companies with international customers to enable set-up of
demonstration projects (e.g., Israel’s exports)
▪ Facilitate visits of foreign stakeholders to tour Canadian industry
▪ Enhance domestic resources to help companies prepare strategies for export (e.g.
networks to connect participants that form export supply chains)

▪

▪
3. Cultivate domestic talent and
ensure access to international
sources as required
4. Create a highly coordinated
network of government
institutions, such as research
centres and startup incubators, to
support technology developers
along the entire innovation funnel

Encourage collaboration and risk-sharing between regional and federal capital (e.g.,
federal support when regional VCs or universities find a promising technology investment)
Explore options to reduce premature technology sales for raising capital, e.g.,
– Provide alternate sources of capital so that entrepreneurs do not feel unduly pressured
to seek short-term profit by selling IP
– Place restrictions on VC funds to keep IP in Canada until sustainable business is built
Offer cash or in-kind “prizes” as rewards to technology developers that take risks, ensuring
targeted spending when technology progress occurs

▪

Create vocational/educational programs that serve energy technology developers (e.g.,
Norway’s oil and gas)
▪ Ensure that developers are able to import skills (e.g., Taiwan’s semiconductors)
▪ Develop culture of technology entrepreneurism, give best entrepreneurs reasons to stay
Ensure that this network is collectively able to:
▪ Coordinate research, development and deployment (RD&D) with standards/regulations
policy programs (e.g., Singapore’s water)
▪ Ensure government institutions are integrated with industry and set-up to utilize co-funding
programs and seed risk capital; particularly help small and medium enterprises (SMEs)
who are most challenged in accessing capital (e.g., Finland’s Innovation Fund, SITRA)
▪ Take direct role in commercialization of new technologies through public-private
partnerships (e.g., Taiwan’s semiconductors)

SOURCE: Expert, industry, and government interviews; market reports, McKinsey EPNG and SRP Practices
See Appendix for case studies of successful actions in each of the four recommendation areas
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Decisions on where to focus targeted support should be grounded in an
understanding of the global energy outlook through 2030
Fossil fuels remain important as an energy source through 2030:
▪ New technology development allows access to previously inaccessible unconventional resources
(e.g. oil sands in Canada, shale gas in US)
▪ Coal remains an important resource in Asia
Renewables are a small, but increasingly important power source by 2030:
▪ Technologies are maturing and coming down the cost curve quickly, making them competitive in
select geographies (e.g., solar for peak generation in sunny climates, wind for offshore areas and
islands)
▪ While installed base is mostly fossil fuels, forward capital expenditure (capex) growth is heavily
renewables
▪ Adoption is also driven by emissions related targets and anticipation of increased regulations
▪ Adoption in Canada of new renewable technologies (solar, wind, biomass) will be slower than
other geographies due to existing hydro and nuclear power generation capacity

Demand for energy is driven by new middle class, but offset partly by efficient technologies:
▪ Emergence of 3 billion middle class in Asia driving increased demand for cars, buildings and
other consumers products
▪ Demand increase is partly offset by stricter fuel efficiency standards (which in turn has driven
innovation in fuel-efficient transportation, with Plug-in Hybrid Electric Vehicles (PHEV) adoption
likely by 2030), causing slight decrease in fuel demand in Canada and US
▪ Demand is also reduced by development and adoption of energy efficient technologies for both
buildings and industrials, particularly in developed economie
See Appendix for
data charts
SOURCE: McKinsey Global Energy Perspective Model, McKinsey Resource Revolutions Report, McKinsey EPNG and
SRP Practices
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Based on this global forecast fourteen technology areas are poised to
have significant market pull by 2020 (1/2)
Technology
area

Technologies under consideration

Market size and drivers

Shale gas extraction, supply chain and
field management, gas to liquid and
liquefied natural gas (LNG),
environmental technologies

Unconventional gas will be 30% of North American gas
production by 2020 due to improved extraction technology,
causing flat natural gas prices

Bitumen extraction, upgrade,
environmental technologies, pipelines

~$100B market in 2020 for oil sands ($20B in capital expenditure
and ~$80B in revenue) due to improved extraction techniques
and rising conventional oil prices (Unconventional oil only
attractive at high oil prices, which are expected to continue)

Solar Photovoltaic (PV)

Poly-Silicon to PV module value chain,
balance of system, end applications,
concentrated solar power (CSP)

PV modules market $325B worldwide by 2020, $962B by 2030
driven by decreases in PV module price and new applications

Wind

Wind Turbine Generator (WTG)
components, manufacturing and
operation

WTG market $680B by 2020, increases in reliability, efficiency
and cost-effectiveness driving worldwide adoption

Bioenergy

Biomass collection and processing,
bioheat, biopower, combined heat and
power (CHP)

$100-200B potential in capital expenditure in 2020, mostly in EU
markets driven by regulatory requirements

Production of biodiesel, bioethanol,
other 2nd generation biofuels and
biorefinery products

64 gigaliters (GL) cellulosic biofuel demand in 2020, with 400
new plants built for cellulosic biofuels. Markets driven by
regulations, subsidies, strategic considerations (e.g. bio-jet fuels)
and low cost of 1st generation bio-ethanol.

Unconventional gas
Fossil fuels
Unconventional oil

Renewable
and Clean
Energy

Biofuels
/Biorefinery

SOURCE: McKinsey Global Energy Perspective Model, market research, expert interviews
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Based on this global forecast fourteen technology areas are poised to
have significant market pull by 2020 (2/2)
Technology
area
Distribution

Buildings
and
Communities

Energy
intensive
industrial
processes

Smart Grid

Market size and drivers

Metering, grid storage, network,
demand management/response,
appliances, software and integration,
transmission & distribution (T&D)
components, renewables integration

$41B in 2011 for hardware and software, growth driven by
increased utility adoption
$10B by 2020 in T&D components driven by utility adoption of
more efficient, reliable, and controllable power electronic
components

Energy
Advanced windows value chain,
Efficient (EE) heating and cooling value chain,
Buildings
system integration, prefab houses
Light emitting diode (LED) lighting
Advanced
(semiconductor, packaging, luminaire,
lighting
control)
Waste to
Equipment, design and engineering,
energy
construction
(WTE)
Water treatment equipment, operation
and maintenance, consumer and
Water
commercial products
EE Industrial

Transportation

Technologies under consideration

Compressed
natural gas
(CNG)/LNG
fleets
Next
generation
(Next-gen)
auto

Industrial process optimization

30% of energy use today, large 2011 market for windows ($69B)
and heating and cooling ($130B), strict regulations will drive new
construction and refits to higher efficiency
$38B LED lighting market by 2020, driven by banning of
incandescents and decrease in cost of LEDs
$4B in revenue, $77B equipment market in 2014, EU markets
driven by tipping fees
$515B global market in 2011 ($110B for equipment), increasing
pressure on water supplies driven by both population and
industrial/mining/extraction demand
32% of energy use today, disruptive processes can save up to
50% of energy use and reduce emissions

Natural gas (NG) engines and refueling Long term compressed natural gas/liquid natural gas heavy
infrastructure
vehicle adoption in North America (NA) (1/5 of heavy vehicles by
2020) spurred by low NG prices
Internal combustion engine (ICE)
22M plug-in hybrid electric vehicles (PHEV) /year by 2020, 87M
technology, regenerative braking,
by 2050 with increasing battery electric vehicle (EV) adoption in
lightweighting, batteries, motors,
China
charging infrastructure

SOURCE: McKinsey Global Energy Perspective Model, market research, expert interviews
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Ten additional technology areas were considered based on their strategic
importance to Canada and their link to our resources
Technology area Technologies under consideration

Fossil
fuels

Renewable
energy
sources

Enhanced HC
Recovery

Enhanced oil recovery (EOR) and coal $36B market in 2011 from Canada’s EOR revenue and global
bed-methane (CBM)
capital expenditures, driven by higher oil prices

CCS: Carbon
capture and
storage

Carbon capture, coal and natural gas
(NG) CCS builds, CO2 transport and
storage

Gasification

Gasification of coal into syngas or fuel Canada has large coal and biomass resources. $4B global
equipment market, mostly driven by China.

Uranium
mining

Uranium mining, uranium mining waste $14B global mining market, Canada has 2nd largest reserves and
management
a top uranium miner (Cameco)

Nuclear
technologies

Traditional reactors, uranium
45-50GW to retire/refurbish by 2050, several are Candu; $10B
enrichment, nuclear fusion, small-scale enrichment market in 2020; 400-500B new builds primarily in
reactors
China and India. Long-term potential in fusion and small-scale.

Geothermal

Power generation (equipment,
engineering, project management),
CHP

Canada has large untapped geothermal potential. $3B market
mostly in US and Japan (with some delays in Onsen), some
opportunities in South America.

Conventional hydro equipment and
services

Canada’s power is more than 50% hydro through 2050. $420B
global capital expenditures for conventional hydro in 2020, large
projects mostly driven by governments.

Unconvential
Hydro

Run of river, hydrokinetic, marine
power generation

Canada has natural expertise and some new technology. Large
market opportunity if technology is developed.

Advanced
trains and
aircraft

Electric rail and urban transit, aircraft
assembly and engine design

Bombardier is 3rd largest aircraft original equipment manufacturer
(OEM) ($10B in revenues 2011) and also a major player in rail ($10B in
revenues 2011). Attracts international suppliers and domestic growth.

Traditional
Hydro

Transport
ation

Market size and drivers

Fuel cell
systems

CCS for offsetting oil sands CO2 cost. Dependent on CO2 price
acceptance in EU and China; slow growth until 2030+, $230B in
capital expenditures on gas and coal CCS in 2050

Hydrogen fuel cells, charging
Canada has significant investments in hydrogen fuel cell
infrastructure, fuel cells in grid storage development. Large potential beyond 2020-2030 depending on
fuel regulations and technology cost reduction

SOURCE: McKinsey Global Energy Perspective Model, market research, expert interviews
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Canada has a clear advantage

These 24 technology areas were evaluated based on
global market attractiveness and current Canadian
competitive advantage
▪
▪
▪

Large, globally
traded market
Strong projected
growth over the next
5-10 years
Clear path to market
for Canadian
companies

▪
▪

Mature, highly
consolidated
markets with limited
growth potential
Small, fragmented,
regional markets
Unclear how
Canadian firms can
capture value

Canada could take lead in emerging market
Potential long term opportunity
Canada might not provide large-scale support

Highly attractive
Markets by 2020
Unconventional
gas1

Next-gen auto
Wind

Unconventional
oil1

Advanced trains/jets
Water

Smart Grid
Global market
attractiveness

▪

Canada could increase its global competitiveness

Solar PV
EE Industrials

Advanced lighting

WTE Bioenergy

Enhanced Hydrocarbon
(HC) Recovery

Nuclear technologies

EE buildings

Gasification

Uranium mining

Unconventional hydro
Traditional hydro
CCS

Biofuels/Biorefinery2

Fuel cell systems
Geothermal

Unattractive
markets by 2020

Other countries have clear
sustainable advantage

▪
▪

CNG/LNG

Canadian competitiveness

No compelling Canadian resource or
technology advantage
Market dominated by global companies
with little Canadian footprint

▪
▪

Canada is strongly advantaged
compared to other countries
Strong Canadian resource advantage
Robust Canadian players including
global leaders with distinctive
technology and market leadership

1 Global capex and sales from Canadian oil or gas only
2 Global capex and sales from cellulosic biofuels only (includes agriculture waste)
SOURCE: McKinsey Global Energy Perspective Model, market research, expert interviews
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In some instances, governments are uniquely positioned to address
barriers to Canadian technology competitiveness
In many energy technology areas, market forces are eroding barriers effectively; for example, industry
players are:
▪ Investing in research, development, and demonstration (e.g., cost reduction in oil sands extraction,
development of some next-generation transportation components)
▪ Overcoming market structural challenges with appropriate business models and forming
partnership/consortiums (e.g., energy audit firms working with technology companies and clients to help with
adoption of energy efficient technologies)
However, when market forces fail to remove barriers, government intervention is warranted:

▪ Assisting energy companies to overcome the “valleys of death” in the commercialization lifecycle which are
driven by:

– The high technical risk associated with demonstrating the applied worth of technologies, leading to
technologies dying at the "basic science" stage
Long time to market, making it difficult to attract industry funding for demonstration and pilots

–
– The high capital costs which prevent industry from investing to move technology along “learning curve”

▪ Fostering market conditions that are needed to stimulate demand:
– Lack of global demand for technologies due to negative customer perception that is not well addressed
through market mechanisms

– Structural barriers due multi-party complexities (e.g., renters benefit from EE heating ventilation and air
–

conditioning (HVAC), but owners pay for the HVAC unit; new waste to energy plant with better technology
cannot access waste stream because waste utilities are not incentivized to change)
“Chicken and egg” issue between infrastructure investment and adoption of a particular energy
technology (e.g., electric vehicles)

SOURCE: US National Institute of Standards and Technology (NIST), expert interviews
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There are six categories of levers that government can use to help remove
the barriers to improving Canadian technology competitiveness
Examples
Direct
investment

Incentives &
financing

Infrastructure
investment

▪
▪

Government labs; grants for research, development, and demonstration;
provision of risk capital for technology commercialization
Provision of capital for pilots or deployment, including procurement (e.g.,
piloting leading-edge efficiency tech in government buildings)

▪
▪

Low-interest loans to stimulate demand for technology adoption
Tariffs or tax breaks related to technology adoption

▪

Physical infrastructure investments to enable specific industries (e.g.,
charging stations for EV)

Standards and
regulations

▪ Performance standards, potentially with disincentives
▪ Licenses & permits
▪ IP protection laws

Education and
information

▪ Providing monitoring data to end users
▪ Consumer labeling (e.g., Energy Star)
▪ Investments in labor capabilities and capacity to enable an industry (e.g.,
building education capacity for researchers and field workers)

Foster
collaboration

▪
▪
▪

Establishment of national vision and strategy
Network building and connection of stakeholders
Multi-lateral offerings (e.g., utility-funded installation of home energy
efficiency tech by private company)
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Five natural “clusters” of opportunity for government to intervene to
DETAILS ON FOLLOWING PAGES
maximize opportunities in energy technologies
Cluster
Unconven-

1 tional oil and
gas

2

Next
generation
transportation

3

Energyefficiency
technologies

4

Distributed
power
generation

5

Potential
longer term
opportunities

Market forces
are effective

Technology areas
Cluster assessment
▪ Unconventional oil ▪ Industry players are already investing heavily in technology RD&D and
commercialization of oil and gas technologies
▪ Unconventional
▪ Canadian government can sustain advantage by fostering collaboration
gas
around environmental technologies to enable the social license to operate

▪
▪

Next-gen auto
CNG/LNG

▪

▪
▪
▪

EE buildings
EE industrials
Water

▪

▪

Unconventional
hydro
Bioenergy
Waste to energy
Solar

▪

CCS
Fuel cell systems
Biorefineries and
biofuels

▪

▪
▪
▪
▪
▪
▪
▪
▪
▪

Traditional hydro
Uranium mining
Advanced trains/jets

▪

▪

▪

▪
▪
▪
▪

Industry players are already investing heavily in RD&D and commercialization
of EV or PHEV components in anticipation of fuel efficiency standards
Canadian government can be a leader in regulations and standards, and
selectively invest in best-in-class technologies to ensure Canada continues to
be a manufacturing hub and build exportable infrastructure capabilities
Market is already making some investments on technology development, but
both adoption and development are slow due to structural challenges
Canadian governments can drive innovation through education, incentives for
early adoption and/or progressively tightening regulatory standards
Fast growth and emerging market, Canada is one of multiple countries with
technology development, but high levels of competition
Canadian governments can drive global competitiveness by selectively
deploying the most appropriate levers (described on slide 18) based on
benchmarking specific Canadian technologies to global competition
Markets are potentially attractive, but outlook and timing depends strongly on
either major regulatory shifts or technology breakthrough
Postpone further large-scale government support until key developments or
major industry investment decrease the level of commercialization risk
Offer “prizes” as incentives for faster development as low-risk option
Market leaders and technologies are established
Since private industry is investing to remove market barriers (e.g.,
technology, cost barriers), there is limited need for government actions
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1 Canadian governments could sustain advantage on unconventional oil
and gas
Technology area

Description of barrier

Highest potential levers

Rationale including international
examples

▪

▪

▪

▪

Unconventional oil
and gas: water
treatment, air quality
and land remediation

▪
▪

New environmental tech exists at
small scales, but need to be proven
with pilots
Industry usually stalls full-scale pilots
until regulations are mandated and
enforced
Despite short-term increased costs,
phased standards often encourages
development of new environmental
technologies at attractive long-term
economics and global competitiveness

▪
▪

Foster collaboration across
potentially competitive companies to
facilitate tech transfer of environmental
technologies across industries (e.g., a
research centre, or consortiums)
Consider regulation/standards to
spur domestic innovation in the
long term
Incentivize private sector firms (e.g.
reduced Provincial royalties, risksharing, government prizes for
solutions to solve technological
challenges)

▪
▪

▪

▪

Unconventional oil:
drilling and extraction
technologies

▪

Lowering costs of drilling and
extraction is important to maintain
advantage through tapping into
currently uneconomic resources:
– To show viability of a new in-situ
extraction technique, it must be
piloted at full-scale
– Operators face a trade-off of
piloting new techniques vs.
immediate production

▪

▪

Foster collaboration between
technology holders and oil majors,
help form consortium between oil
majors
Incentivize private sector firms (e.g.
reduced royalties, risk-sharing,
government prizes for solutions to
solve tech challenges)

SOURCE: Expert, industry, and government interviews; market reports; McKinsey EPNG and SRP Practices

▪

Improving performance of
environmental technologies is
essential for social license to operate
and for broad exportability (e.g.,
certain regions have banned shale
gas)
Consortiums can help reduce cost
base across industrial players
Phased regulations have proven
successful in spurring innovation, and
if Canadian governments are more
aggressive than other jurisdictions in
these regulations, it could ensure long
term competitiveness of Canadian
technologies (e.g. building efficiency in
California, water in Singapore)
Once developed, the environmental
technologies can be exported to other
regions or industries
Oil companies are currently investing
in developing the technology through
pilots, but Canadian governments can
help accelerate this process through
incentives (e.g., shale gas in the US)
and enabling connections between
industry players (e.g., oil and gas
sector development in Norway)
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2 Canadian governments could cultivate Canadian leadership in next
generation transport
Technology area

Description of barrier

Highest potential levers

Rationale including international
examples

▪

Next-gen auto:
accelerate PHEV
adoption through
lowering costs

▪

While industry is already investing in
batteries, advanced internal
combustion engines (ICEs) and
lightweight vehicles, speed of adoption
is dependent on lowering costs
through achieving scale

▪

Regulations and standards for fuel
efficiency to lead US/EU
Incentivize auto suppliers to build-up
supply chain in Canada

▪

If Canada sets fuel efficiency
regulations that are more advanced
and aggressive than the US/EU, it can
cement Canada’s role as a pilot site
for new technologies (e.g. building
efficiency in California)

Next-gen auto:
PHEV infrastructure

▪

Uncertainty in charging standards,
uncertain technological advancement
and competition among manufacturers
has slowed adoption of PHEV
Manufacturers are deferring
infrastructure investment until demand
is greater

▪

Infrastructure investment – either
directly or in coordination with private
sector firms
Foster collaboration to drive
adoption of a unified charging standard
and enable innovation and export of
Canadian infrastructure
technologies/services

▪

Canada could be an early leader in
infrastructure, attracting foreign
investment for pilots and then develop
innovation and export capabilities

Rare-earth magnets are a critical cost
component for electric motors
China has established a low-cost rareearth supply, stifling rare-earth mining
investments in other countries
– China has thus become global
leader of e-motor manufacturing
and technology, vehicle OEMs
are concerned over lack of
competition

▪

Infrastructure investment in creating
a rare earth supply in Canada
Incentivize OEMs to be present and
participate in an e-motor hub in
Canada (e.g. tax advantages, reduced
infrastructure costs, etc.)
Regulations and standards related
to the environmental impact of rare
earth mining
Foster collaboration among mining
companies, auto suppliers and OEMs

▪

Competing successfully with China will
require measures to increase
Canada’s cost competitiveness (e.g.,
increase scale of operations by
attracting foreign direct investment)
(e.g., semiconductors in Taiwan, wind
in Denmark)

Fleet owners reluctant to invest in
additional vehicle premium due to risk
aversion and previous poor
experience with NG price volatility
Lack of CNG/LNG codes and
standards

▪

Regulations and standards – to
drive adoption and to harmonize
standards with those of the US
Educate and inform fleet owners on
the benefits of CNG/LNG adoption

▪

Given US will be the largest CNG/LNG
fleet market, Canada could have the
same standards and infrastructure to
enable export
Infrastructure investments would also
be important in longer term

▪

▪

▪

▪

Next-gen auto:
inexpensive electric
motors

CNG/LNG: adoption

▪
▪

▪

▪

▪

▪

▪

▪
▪

▪

SOURCE: Expert, industry, and government interviews; market reports; McKinsey EPNG and SRP Practices

▪

| 16

3 Canadian governments could cultivate Canadian leadership in energy
efficiency technologies
Technology area

Description of barrier

Highest potential levers

Rationale including international
examples

▪

▪

Although technology is economically
attractive, other barriers exist such as
– Limited awareness of energy
efficiency gains
– Risk aversion
– Builders/Industrial players focus
on short term returns or face lack
of capital
– Misaligned incentives (e.g.,
builders versus owners, owners
versus renters)

▪

Regulations and standards strengthen federal regulations and
encourage and assist provincial efforts
(e.g., building codes, utility regulation
and revenue decoupling, energy
audits, and efficiency upgrades)
Educate and inform on the benefits
of adoption given risk aversion
Direct procurement for public sector
buildings (e.g., schools, hospitals)
Incentives targeted on industrials
(e.g. interest free loan, share energy
savings to pay back capex) to
encourage early adoption

▪

Lack of adoption is driven by lack of
awareness and understanding of the
benefits despite the total cost of
ownership being economically
attractive. Staged regulations is the
most powerful (particularly for
buildings), but education and
incentives are also useful levers for
early adopters (e.g., building efficiency
in California, industrial efficiency in the
Netherlands)

Buildings is a commodity market with
low margins and lack of talent in select
areas limits RD&D spending by
current industry players, slowing
development of disruptive
technologies
Small innovative companies have
difficulty attracting funding for early
development and pilots

▪

Direct investment in government
conducted research
Educate talent through programs and
funding for the development of
research and vocational programs
related to the sector
Regulations and standards will spur
innovation in the private sector

▪

Due to a shortage of RD&D talent in
small companies, Canadian
government needs to directly invest in
short term. In parallel, investing in
industrial education now and putting in
regulations later will spur private
investment. (e.g. education for oil and
gas in Norway, semiconductors in
Taiwan)

Water utilities are risk-averse and slow
to adopt new technologies:
– Prefer to defer large capital
investments
– Favor local contracts given prior
experience

▪

Regulations and standards to be
strengthened to spur domestic
innovation in low cost technologies
and attract foreign investment in pilots
Foster collaboration between utilities
and industry players to encourage
adoption

▪

Given the strong presence of water
treatment companies in Canada, key
would be to use regulations to drive
innovation and sustain the advantage
(e.g., water in Singapore)

▪

EE buildings/
industrials: adoption

EE buildings/
industrials: new
technology
development

▪

▪

▪

Water: adoption of
EE technologies

▪

▪
▪
▪

▪

▪

▪

SOURCE: Expert, industry, and government interviews; market reports; McKinsey EPNG and SRP Practices
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4 Canadian governments could support select distributed power
generation technologies – based on risk/reward calculations
Technology
area
Description of barrier
▪ Un▪ Long term
convencommercial pilots to
tional
prove out the
hydro
reliability of
technology

▪

▪

Bioenergy

Waste-toEnergy

▪

▪

▪
▪

Solar

▪

Preliminary view of risks/rewards
Possible levers to be used
▪ Direct investment in
▪ Large unconventional hydro potential globally
commercial scale pilots for
▪ Canada has strong domestic resources and
low-head river projects
emerging potential technology leaders
▪ Incentivize adoption through ▪ Strong competition and risk of copying leading to
price guarantee for excess
foreign purchase of Canadian IP before economic
electricity
benefit to Canada

Pilots to advance
combined heat and
power (CHP)
technology along
learning curve
particularly for
small-scale plants

▪

Sourcing feedstock
for WTE plants is
difficult given risk
aversion of utilities
to enter into new
contracts
Lack of tipping fees
in Canada

▪

Pilots to prove out
solar PV offgrid
technology and
reduce costs

▪

Direct investment in
production of commercial
scale pilots for combined heat
& power plants to advance
along learning curve and
lower costs and enable whole
system export
Incentivize municipal utilities
to ensure feedstock availability
for WTE start-ups

▪
▪
▪
▪
▪
▪
▪
▪

▪

Direct investment in
development of domestic solar
PV off-grid pilots
Incentivize communities to
participate to pilots

▪
▪
▪
▪

Large growth in bioenergy expected in EU due to
2020 renewable targets
Canada has some leadership in CHP from pulp &
paper industry and innovation
Regulation uncertainty for biomass as a renewable
power may curb long term growth
Difficult to export plants of significant size to EU
Large untapped global potential for waste to
energy, driven by high urban density
Canada has potential technology leaders
Foreign purchase of Canadian WTE IP before
economic benefit to Canada
Weak domestic market given lack of tipping fees,
so pilots will need to be in US or EU
Large market potential particularly in developing
nations with solar resources
Canada has some tech and a major company
Solar resources are limited in Canadian offgrid
Chinese companies may focus on offgrid-PV given
that it is a significant niche

SOURCE: Expert, industry, and government interviews; market reports; McKinsey EPNG and SRP Practices
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5 Canadian governments could wait for key developments before
investing in technologies with potential longer-term impact
Technology
area
Necessary development
Description of barrier
Possible levers to be used
▪ CCS
▪ Technology not economic ▪ Direct investment in RD&D ▪ US or China make a significant commitment to
mandatory carbon price at $40-50
and pilots related to capture
without high CO2 prices
and sequestration technologies ▪ Industry makes significant contribution and/or
($40-50 range)
volunteer to reduce emissions driven by social
▪ Regulations and standards
license to operate
related to carbon accounting
and sequestration liability

▪

Fuel cell
systems

▪
▪

▪

Bio
refineries
and
biofuels

▪

▪

Technology not yet
economic without higher
fuel efficiency standards
“Chicken and egg”
challenge around
infrastructure investment

▪
▪
▪

Cost of woody biomass
▪
low-carbon (LC) biofuel
technologies is high
▪
compared with other 2nd
generation biofuels
Biorefinery products not
yet well defined (thermal or ▪
biochemical technologies)

Incentivize foreign investment ▪ Break-through in catalyst research
▪ A major player invests in infrastructure
in Canadian fuel cell vehicle
▪ Large OEM makes major bet on hydrogen, e.g.,
production
mass production for fleets
Direct investment in fuel-cell
technology RD&D
Infrastructure investment to
incentivize mass adoption of
fuel cells

Direct investment in RD&D
and pilot plants
Incentivize foreign investment
through the reduction of
feedstock risk with long-term
contracts
Foster collaboration to allow
integration of biorefinery and
CHP (e.g. gasification)

▪

▪

▪

A major government (or private corporation of
global scale) mandate for use of bio-plastics or
other bio-products (e.g. set-aside for LC fuel
requirements)
Breakthrough in cost position of lignocellulosic
technologies
Consistent and cost-effective bioproducts from
thermal gasification technologies (allowing valueadded synergy with CHP)

SOURCE: Expert, industry, and government interviews; market reports; McKinsey EPNG and SRP Practices
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