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Long-term
thinking
Ontario’s energy future focusing on affordability,
green investments and innovation

A

n ambitious new plan that sets
the direction for Ontario energy
is focussed on providing fairness,
choice and affordability for consumers, while ensuring a reliable
and innovative energy system in the future.
The 2017 Long-Term Energy Plan (LTEP),
which was issued in late October and will
be followed up with an implementation
approach developed by the Government of
Ontario in the new year, establishes goals
and strategies in areas such as maximizing
the province’s existing energy assets, transforming wholesale electricity markets and
meeting the objectives of Ontario’s Climate
Change Action Plan.
“Our investments are delivering a robust
supply of electricity; one that is expected

“

Success comes
down to a good
implementation
strategy that engages key
stakeholders. We want to
get this right.”
Vince Brescia,
President and CEO of the Ontario Energy
Association

to meet Ontario’s electricity demand into
the middle of the next decade and makes us
well positioned to plan for and meet future
challenges,” Ontario Energy Minister Glenn
Thibeault says in a statement. “Our success
in building a clean and reliable electricity
system means we can maintain our focus on
helping Ontarians and their families.”
The LTEP, titled Delivering Fairness and
Choice, updates the last such plan issued in
2013. It was developed through consultations
with the general public, energy groups and
Indigenous communities, as well as from
thousands of submissions, letters, emails and
comments. It outlines initiatives to achieve
a number of goals: ensure affordable and
accessible energy, create a flexible energy
system, innovate to meet the future, im-

OUTLOOK

Four energy trends to watch
By Jane Kearns , Senior Advisor,
MaRS Cleantech

T

he cost of solar, wind and battery storage continues to fall, a
reality that bodes well for efforts
to decarbonize our electricity
system. Electric cars are becoming more affordable and the power grid
is seeing more renewable energy sources
added to the mix, lowering reliance on fossil
fuels at a time when climate change is more
visible than ever.
But low cost is not the end of the story.
There’s always room to do better, go faster
and be smarter, and that means getting more
creative with how we make and manage
the energy we rely on. Here are four trends
driving the next phase of our energy revolu-

We’ve heard all about
how artificial intelligence
is going to change the
nature of work, but
it’s also bringing more
understanding, reliability
and efficiency to our
electricity system – from
the point of power
production to the point of
consumption.

tion, and some of the Canadian companies
leading the charge.
SQUEEZING MORE FROM THE SUN
AND WIND
Wind turbines can’t spin when their blades are
covered in ice, and conventional solar panels
don’t capture all of the energy from the sunlight that hits them. As these two technologies
become more mature, focus is being placed
on improving the efficiency of renewable
energy equipment that is already in use.
Borealis Wind, based in Kitchener, has
developed a de-icing system that can be
retrofitted to wind turbine blades operating
in colder climates, where ice buildup can
Trends, Page 5
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prove value and performance for consumers,
strengthen energy conservation and efficiency, respond to climate change, and support
the capacity and leadership of First Nations
and Métis in energy.
Vince Brescia, president and CEO of the
Ontario Energy Association, which represents
the province’s energy sector, says that while
the LTEP is a “critically important document”
and presents laudable initiatives, “the key
to its success will be in its implementation,”
which his organization looks forward to working on. The Independent Electricity System
Operator and the Ontario Energy Board are
required to submit their plans for review by
the end of January, he notes. “Success comes
down to a good implementation strategy
that engages key stakeholders. We want to
get this right.”
The plan highlights the stability and certainty in the province’s energy supply, which
he notes wasn’t the case 15 years ago. However, the sector faces new challenges looking
ahead, Brescia cautions. “We are on the cusp
of technological evolution, which will cause
disruption.”
The document signals changes in the way
that local distribution companies are regulated
to facilitate distributed electrical resources.
“These are all very progressive steps forward in
innovation,” he says, commenting that another
critical form of innovation that it signals is removing barriers to how energy storage can be
provided. “We’re going in the right direction.”
Brescia says there has been good progress
since the 2013 LTEP in areas such as energy
conservation, refurbishment of nuclear resources, the greening of the electricity grid, clean
energy imports, consolidation and efficiency
measures, regional planning, better engagement of the Indigenous community, energy
storage and removing barriers to innovation in
Long-term plan, Page 4
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INTERVIEW

Working with Ontario consumers and
communities to power tomorrow

Q&A with Peter Gregg , CEO of the
Independent Electricity System
Operator
Why are there more opportunities than
ever before for Ontario consumers and
communities?
The electricity system in Ontario has come
a long way over the last decade. Electricity
planning and delivery has traditionally been
a one-way, top-down process. Agencies like
the Independent Electricity System Operator
(IESO) would ensure there were enough generators and transmission lines to produce and
deliver electricity. Opportunities for consumers to manage electricity use or have input
into local planning were limited.
That’s all changed in recent years as a
result of rapid technological advancement,
an increasingly engaged consumer, growth
in local electricity resources, robust electricity
conservation and energy-efficiency measures,
as well as climate change policies. These
changes have led to a more decentralized
electricity system that is now over 90 per cent
greenhouse gas emissions-free.
Ontarians are becoming increasingly
engaged and are actively participating in the
electricity system like never before. Whether
it’s smart home technologies that allow us to
control the temperature of our house from
our phones, to emerging storage technologies that help solar panels on our roofs power
the electric vehicles in our garages – these
trends are fundamentally changing the way
we interact with the electricity system.
How can residents and business save money and be more energy efficient?
The suite of Save on Energy programs offered
by the IESO and local electric utility companies offer incentives for homeowners and
business, big or small, to reduce their energy

consumption and become more energy
efficient.
There are incentives available to help residents with things like upgrading insulation,
buying a smart thermostat or upgrading
your furnace and air conditioner to a higher
efficiency model.
Save on Energy programs like the Retrofit program or the turn-key Small Business
Lighting program can help small and medium-sized businesses improve lighting and
reduce their electricity bills.
In addition, Save on Energy also provides
funding to help businesses train their staff
in energy management, which is not only
resulting in improved productivity and
lower operating costs, but also better work
environments.
Where can people go to learn more about
energy-saving opportunities?
Residents and businesses can learn more at
www.saveonenergy.ca. They can also reach
out to their local electric utility to find out
more about specific programs or initiatives
taking place in their community.
How are communities and residents
having more of a say in local electricity
planning?
Communities now have increasing opportunities to take control of their energy use and
participate in the sector through conservation and energy-efficiency programs, smallscale generation like rooftop solar, and can

provide input through regional electricity
planning activities.
Shaping the future of Ontario’s electricity
system is now a collective effort.
Individuals, businesses and municipalities
are coming together to help shape the electricity system around them, whether through
the IESO’s regional planning process or community energy plans. Increasing numbers of
municipalities are now developing energy
plans as a way to document local priorities
for how energy should be generated, delivered and used in the community now and
into the future.
The IESO has also set up a number of Local
Advisory Committees across the province in
areas where long-term decisions will need
to be made. These advisory committees contribute a local voice and help identify local
priorities, and they represent another way
people can get engaged in planning to meet
their local electricity needs.
Are there any opportunities for
Indigenous communities to manage
their electricity use?
The Government of Ontario recently released
its Long-Term Energy Plan (LTEP), which
discussed the importance of increasing the
participation of Indigenous communities in
Ontario’s electricity sector. As discussed in
the LTEP, the IESO is now working with Indigenous communities to improve conservation
programs and access to those programs, and
to evolve support programs to better reflect

community needs and preferences. This
includes supporting the development and
implementation of community energy plans.
What do you think the future holds for the
electricity sector?
I see innovation continuing to drive change,
collaboration becoming increasingly important, and market-based solutions helping to
drive down costs.
It’s clear to me that the changes we are
seeing in the electricity sector will continue
to accelerate. That’s why I see innovation
as critical to address the rapidly changing
landscape. The electricity sector needs to be
able to adapt, and the IESO will look to create
opportunities for the many smart people
and creative businesses we have in Ontario
to thrive.
This also speaks to the increasing need
for collaboration. There are so many opportunities now for innovators, consumers and
communities to get involved in the electricity
sector. We need to make sure that people
have the information they need to take advantage of conservation programs, to participate
in local electricity planning conversations and
to create innovative products and services.
To keep pace with all the change that we
know is coming, the IESO and the market
needs to evolve, too. That’s why the IESO is
redesigning Ontario’s wholesale electricity
markets to provide greater transparency, promote competition and deliver more efficient
outcomes. This includes securing future supply at lowest cost through annual auctions
where all resources, including new technologies, have the opportunity to compete. The
expected benefits of this Market Renewal
program are $3.4 billion over 10 years.
Final words for readers?
There are a lot of exciting things happening
in the electricity sector in Ontario, and there
are lots of ways to get involved. I invite readers to visit ieso.ca to find out how. n

The IESO and local utilities’ Save on Energy programs offer incentives for homeowners
and business to reduce their energy consumption. ISTOCKPHOTO.COM

The Independent Electricity System Operator
(IESO) works at the heart of Ontario’s power system, delivering key services including: managing
the power system in real-time, planning for the
province’s future energy needs, enabling conservation and designing a more efficient electricity
marketplace to support sector evolution.

GOVERNANCE

A smart energy system requires smart governance

By Dave Butters, President of APPrO,
the Association of Power Producers of
Ontario

I

t sounds trite to say that electricity is
essential to human welfare and Ontario’s economy. But it’s true. And the
kinds of technological advancements
now revolutionizing many sectors
of the economy are poised to deliver even
more benefits to electricity consumers, likely
sooner than most of us expect. Digitization,
connectedness, and improving methods for
making, storing and managing electricity are
galloping ahead, and stand to fundamentally remake much of what consumers have
grown used to. Greater convenience, control
and reduced environmental footprints are
some of the potential benefits available if
we get the structure right. The recent release
of Ontario’s Long Term-Energy Plan (LTEP)
points in this direction and provides a good
base to hone and update provincial electricity policy.
Although Ontarians benefit from a competitive energy industry with many worldclass players, the energy distribution system
is highly regulated. For innovation to thrive
in this apparent contradiction, it is necessary
to make sure the systems of regulation and
oversight are fit for purpose to effectively
enable the technology and policy that is
coming down the track.
In this context, it is no surprise that APPrO
and other energy stakeholder organizations,
many of whom often take opposing positions on other issues, have voiced almost
complete agreement on the broad outlines
of the kinds of governance reform that will
be needed in Ontario.
Simply put, electricity sector governance
needs to be as agile, responsive and forward-looking as the technological innovations that are shaking up the sector. The LTEP
acknowledges this. But the mechanisms for
oversight of the province’s electricity sector
can be improved using experiences from other OECD countries like the U.S. and the U.K.
The first principle for reform is universal:
transparency and openness are the watchwords for modern systems of governance.
Consumers should not have to discover years
later the impacts of decisions made behind
closed doors.
Second, major policy should be based on
clear identification of needs, objective criteria and cost benefit analysis.
Third, governmental objectives, whether
used for the Long-Term Energy Plan or for

One of the exciting things
about technology change
is that new players seem to
be entering the field on an
almost daily basis. They
bring with them new ideas
about how to do business
and inevitably improve
everyone’s game.

other areas of regulatory implementation,
should state broad social, economic and environmental goals and objectives, and should
minimize the use of prescriptive directions for
the regulatory agencies to implement.
Fourth, where feasible, new procurements
should go through a competitive process to
achieve specified objectives (such as cost, reliability, economic and environmental performance) and should be technologically neutral.
Fifth, to maximize value for consumers, care
should be taken to ensure the optimal use of
existing infrastructure.
Ontario’s Independent Electricity System
Operator (IESO) is currently leading a major
overhaul of the electricity market known
as the Market Renewal project. This project
includes a set of five initiatives that will enable
the province to more efficiently meet demand
over the near and longer terms, and deliver
a more efficient, stable marketplace with
competitive and transparent mechanisms that
meet system and participant needs at lowest
cost. APPrO and its members are active participants in these discussions, contributing to
the development of proposals on both energy
and capacity initiatives that stand to improve
market efficiency.
In addition to having sharp competitors
and some of the smartest technology innovators in the world, Ontario’s electricity industry

has an up-to-date, economic and highly
capable fleet of generation assets. One of
the reasons we have been able to implement
major system upgrades at the same time as
significantly reducing emissions is that this
asset base is remarkably robust and efficient.
Making full use of existing assets may not
garner large amounts of public debate, but
it is a key enabler of everything else on the
table, including managing affordability for
consumers.
One of the exciting things about technology change is that new players seem to be
entering the field on an almost daily basis.
They bring with them new ideas about how
to do business and inevitably improve everyone’s game.
Smart oversight that is attuned to the
changing times not only leads to better
economic outcomes, but it also contributes to
public trust in the decision-making process.
Considering the sizable investments likely to
be made, the value of ensuring an efficient
investment process, and the challenge of
co-ordination between the regulated and
competitive sides of the business, it is no
surprise that smart governance reform is on
so many people’s lips.
APPrO looks forward to working with the
many players in the field, both new and old,
to make sure this happens. n

Electricity sector governance must be as agile, responsive and forward-looking as the technological innovations that are shaking up the
sector. The Association of Power Producers of Ontario cautions, however, that the mechanisms for oversight of the province’s electricity
sector could be improved by following examples set by other OECD countries including the U.S. and the U.K. ISTOCKPHOTO.COM

Report on Energy

November 16, 2017 3

A SPONSORED FEATURE BY PEPPER MEDIA

INNOVATION

Alectra Utilities launching innovations
to help produce an ‘internet of energy’

I

t is a time of energy transformation in
Ontario, and a key principle underlying the change is environmental
stewardship. The province phased
out coal-fired electricity generation
in 2014, and in 2017, emissions for Ontario’s
electricity sector are forecast to account for
only about two per cent of the province’s
total greenhouse gas emissions.
Additional principles are important in this
new era, and Alectra Inc., which includes
Alectra Utilities, a distributor of electricity to
nearly one million customers in southern Ontario, is implementing change on a number
of fronts to respond to new requirements.
“We are in a time of significant dynamic
change in the energy sector,” says Brian
Bentz, president and CEO of Alectra Inc. “It
is an age of technological advancement and
consumer empowerment, as well as sustainability.”
The traditional model for energy distribution is “large centralized power sources and
passive delivery to the home or business,”
says Bentz. Under this model, if a community
needs more power as it expands, the solution
is to build high-cost physical infrastructure.
“In the new age, we are saying that perhaps power can be produced and transacted
at the local level, so we don’t necessarily
need to build more poles and wires,” says
Bentz.
“If we can provide consumers in a new residential subdivision, for example, with battery
storage, electric vehicle charging, solar panels and software intelligence that connects
it all, we don’t have to build as much costly
infrastructure.”
The Alectra president compares the new
model to an “internet of energy or a social
energy network.”
Alectra Utilities began testing this innovative approach with its POWER.HOUSE pilot in
2016, with the support of the Independent
Electricity System Operator’s (IESO’s) Conservation Fund.
The pilot involves 20 homes in York Region
and Simcoe County that are equipped with
rooftop solar panels and battery storage
systems. The systems are controlled through
intelligent software, which creates a “virtual
power plant.” An assessment of the project
is finding numerous benefits: customers
are seeing a significant reduction on their
power bills because they are generating
their own clean energy, and they can send

“

In the new age,
we are saying
that perhaps
power can be produced
and transacted at the
local level, so we don’t
necessarily need to build
more poles and wires.”
Brian Bentz,
President and CEO of Alectra Inc.

surplus power back to the grid for additional
credit. In addition, the setup helps to protect
against power outages and has shown the
potential to delay upgrades to Alectra’s
distribution network when rolled out on a
mass scale.
The company believes that under favourable economic conditions, POWER.HOUSE
could be expanded to include 30,000 homes
in southern York Region by 2031.
Alectra is also offering microgrid solutions
to business and other organizational customers, allowing a community or industrial
facility to use power from on-site generation
when it is more efficient to do so, while
retaining the ability to use the grid when
power from the grid is more economical. This
combination of energy-efficiency measures
and storage achieves both cost savings and
added resiliency, says Bentz.
“So, if there’s an outage in a manufacturing
plant, for example, you don’t have to shut
down the production line. You turn on the
battery storage and the microgrid can ride
through an outage,” he says.
Another innovation for Alectra Utilities is
Advantage Power Pricing – a dynamic time-

of-use pricing structure that gives consumers
more flexibility and provides added opportunities for managing electricity costs.
“Take the example of a consumer who
has an electric vehicle – we can give them
a very low charge rate overnight, during
off-peak hours, a rate of about two cents a
kilowatt-hour,” says Bentz.
Originally launched in 2015 with one
pricing plan, this program has been expanded to include additional plans and has been
extended until December 31, 2018.
All of these innovative approaches are
contributing to Ontario’s long-term energy
goals and responding to customers’ desire
to be more involved in energy solutions, the
Alectra president says.
“We are listening to our customers and
working with them. They tell us they want
value for what they spend on electricity and
more control over the costs. They want to use
state-of-the-art technology that is simple to
use.
“And they want highly sustainable solutions, solutions that are carbon-free, to help
them leave a legacy for future generations
that they can take pride in.” n

Alectra Utilities’ POWER.HOUSE pilot project – an initiative supported by the Independent Electricity System Operator’s (IESO’s)
Conservation Fund – involves 20 homes in York Region and Simcoe County, that are equipped with rooftop solar panels and battery
storage systems. The systems are controlled through intelligent software, which creates a “virtual power plant.” SUPPLIED

With an energy ally,
you can see what’s possible.
Alectra’s family of energy companies distributes electricity to nearly one million
customers and three million people in Ontario’s Greater Golden Horseshoe
area and provides innovative energy solutions to these and thousands more
across Ontario. We strive to be an ally to our customers and are bringing
forward new technologies that will help shape the energy being used in our
homes, workplaces and communities.

Learn more at alectrautilities.com
@alectranews
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Long-term plan: Ontario’s electricity system
now 90 per cent free of greenhouse gases
local distribution companies.
The new document signals support for
incorporating electrical vehicles into the grid
and integrating climate change action and
conservation with energy planning, comments Brescia, who would like greening the
transportation sector to be a high priority. “We
can make quick progress that actually delivers
cost-efficiency to the consumer.”
The plan notes that nearly $70 billion has
been invested in the electricity system since
2003, including closing all coal-fired generating stations. Last year, Ontario’s electricity
system was 90 per cent free of greenhouse
gases that cause climate change.
Thibeault says that Ontario “is helping
consumers keep pace with rapidly chang-

ing technology,” with the cost of new wind
and solar energy installations declining, and
new smart-grid and storage technologies
becoming more readily available. Updates to
the province’s net metering framework will
enhance the ability of consumers to generate
their own renewable electricity and receive a
credit on electricity bills for extra power they
send to their local distribution company.
“Our plan will ensure we can all depend on
a clean and reliable supply of affordable energy to power our households and businesses
for many years to come,” Thibeault adds. “We
will strive to give consumers more choices in
their energy use and ensure that Ontarians
and their families will continue to be at the
heart of everything we do.” n

FACTS AND FIGURES

2003 total generation by emitting and
non-emitting sources (TWh)

NON-EMITTING
SOURCES

A

s Ontario works towards its goal
of reducing greenhouse gas
emissions by at least 80 per cent
by 2050, it is seeing successes
and challenges.
“We’re all hoping that renewable energy
will displace fossil fuels in the long term,” said
Paul Acchione, past president of the Ontario
Society of Professional Engineers. “The practical problem is that renewables are intermittent and not matched to consumer demand.
Wind produces a lot of power at night when
no one wants the electricity, for example.
Natural gas is being used to back up wind
and solar and also during periods when there
are droughts for hydroelectric.”
To get a completely clean energy system,
the province has to get rid of gas, but storage
of renewable energy remains costly. To
address that, Ontario has fired up its nuclear
capacity by restarting six nuclear plants.
There are several projects that speak to Ontario’s goals. We look at four.
HYDROELECTRICITY
The Peter Sutherland Sr. Generating Station,
a hydro-electric generating stating, is located
in New Post Creek in northeastern Ontario.
Construction on the project, which now
produces enough electricity to power 28,000
homes each year, was completed in the
spring of 2017 and was done as a partnership between Taykwa Tagamou Nation and
Ontario Power Generation. The site generates
clean electricity year round and is more than

99.1 TWh
67%
Emitting Sources

EMITTING
SOURCES

GHG TARGETS

Ontario investments to meet
the green energy challenge

Non-Emitting Sources

48.3 TWh
33%
TOTAL GENERATION
147.4 TWh

Source: IESO

2016 total generation by emitting and
non-emitting sources (TWh)

99 per cent free of greenhouse gas and smog
emissions.
NON-EMITTING
SOURCES

SOLAR POWER
The Loyalist Solar Project is located in Stone
Mills, west of Kingston. The project is being
developed by Loyalist Solar LP, which is a
partnership between the Mohawks of the
Bay of Quinte and BluEarth Renewables Inc.
It is expected to be completed by November
2018.
SOLAR POWER
The Independent Energy Systems Operator
(IESO) awarded a clean-energy contract
to Ontario Power Generation, SunEdison
Canadian Construction and Six Nations of
the Grand River Development Corporation
to build a solar farm along Lake Erie. The
project has strong community support, and
its installation is set for construction in 2017
where there was formerly a coal-burning
power plant.

Non-Emitting Sources

143.8 TWh
92%
Emitting Sources

EMITTING
SOURCES

Source: IESO

12.8 TWh
8%
TOTAL GENERATION
156.6 TWh

GREEN ALTERNATIVES

WIND POWER
The Niagara Region Wind Farm is located in
Niagara, Ontario. The farm, which was acquired by Boralex in January 2017, includes a
20-year power purchase agreement from the
IESO. Boralex had previously been a minority
share owner when Enercon was the majority
owner. The project contains 77 Enercon turbines. The project has a total capacity of 230
MW, and it will power the equivalent of more
than 76,000 homes per year throughout its
operating life. n

Canadian Wind Energy Association president Robert Hornung says a shutdown of the
Pickering Nuclear Generating Station or the anticipated refurbishment of other nuclear
facilities must be filled with non-emitting generation in order to maintain Ontario’s lowemissions record. SUPPLIED

Ontario’s year of climate
change mitigation

Y

Top: The Niagara Region Wind Farm will power the equivalent of more than 76,000 homes
per year, throughout its operating life. Bottom: Completed earlier this year, the Peter
Sutherland Sr. Generating Station now produces enough clean, renewable electricity to
power 28,000 homes annually. SUPPLIED

ou could call 2018 the year for
climate-change mitigation in
Ontario. The province’s Climate
Change Action Plan took effect
in 2016, but 2018 is the year
when the complementary Long-Term Energy
Plan’s implementation begins.
“The energy ministry has issued its plan,”
says Paul Norris, president of the Ontario
Waterpower Association. “There are now
directives for the Independent Electricity System Operator and the Ontario Energy Board
that have called for proposed implementation
strategies or plans to do be tabled by the end
of January 2018. Those will help define the
policy instruments, the market mechanisms –
all of those things are coming in 2018.”
Asked what Ontario has accomplished so
far, Robert Hornung, president of the Canadian Wind Energy Association, says the single
biggest contributor to emissions reduction
has been the phase-out of coal-fired electricity generation.
“That was achieved through a mix of technologies: Nuclear, natural gas, water, wind and
solar,” Hornung says. “But it has significantly
driven down greenhouse gas emissions and
positioned Ontario well to meet its targets.”
There’s still more to be done, however. Having reduced the greenhouse gas intensity of
the electricity sector significantly, Ontario has
to be careful not to see it increase again.
“In the near term, we’re going to have a
significant amount of clean generation or

non-emitting generation coming offline,
either through a shutdown of Pickering or
through refurbishment of other nuclear
facilities over the next decade. If that power
is simply replaced by emitting generation,
like natural gas, that will cause emissions to
increase again,” Hornung says. “It’ll be very
important for government to fill those gaps
with non-emitting generation.”
Hornung says the province’s wind energy
providers are looking forward to “significant
opportunities” in the coming years.
For his part, Norris says the most relevant
piece of the climate change action plan for
his group is the electrification of the broader
economy in the Long-Term Energy Plan.
“I think this is the first energy plan we’ve
had that incorporates climate change into energy policy,” he says. “The fact that we have an
energy plan that specifically contemplates the
impact of the electrification of the economy is
certainly positive progress.”
Norris notes that Ontario’s energy supply is
“largely decarbonized” with the exception of
natural gas and says wind and solar are more
significant now than 10 years ago.
“With hydro, it means the flexibility of our
assets is even more important,” he says. “There
are two ways to meet peaks and valleys in
supply and demand. One is to burn fossil
fuels; the other is to store energy and produce
hydroelectricity when you want it. This has
real implications and benefits for our sector
and the broader renewable sector.” n
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OUTLOOK

How will Canada fare as the world shifts to
cleaner energy? The choice is (mostly) ours
160

‘Alternative’
energy? Since
2011, renewable
energy has
been the
preferred choice
for power.

Global Capacity Added (GW)

W

hat does Canada’s energy
future look like over the
longer term?
It’s worth asking, as we
approach the one-year
anniversary of launching the Pan-Canadian
Framework on Clean Growth and Climate
Change – a federal and provincial strategy
that aims to reduce carbon pollution in line
with our Paris climate commitments while
making our economy more competitive in
the decades ahead.
Global trends and the energy systems
we rely on are evolving so fast that it can
be hard to keep up. Recognizing what’s
changing, and how quickly, is key to figuring
out how to capitalize on the opportunities of
the clean energy transition that’s underway,
rather than falling victim to it.
Two things make this global energy transition different than any that has preceded it:
China’s global clout, and the forces that are
accelerating change.
China’s energy transition is largely driven
by the urgent need to clean up toxic air
pollution. A few years ago, the air in Beijing
and surrounding cities was so thick with
smog that you couldn’t see the sun – and air
quality remains a critical issue now. Ensuring
the population can breathe has become a
political imperative.
Political will is a powerful force in China.
As the world’s second-largest economy, the
fastest-growing large economy and home to
the world’s largest labour force, when China
decides to invest in certain technologies or
dominate manufacturing, it happens on a
massive scale.
The country is now the number-one
investor in both wind and solar worldwide.
Today in China, three soccer fields’ worth of
solar panels and two windmills are installed
every hour of every day. They have also shut
down the coal-fired power plants in Beijing.
There is still coal-fired power in the country,
of course, but the direction things are heading is clear, and they’re moving faster than
anyone expected.
As China ramped up manufacturing solar
panels, economies of scale and experience helped drive the cost of utility scale
solar down 60 per cent between 2010 and
2015. Suddenly this renewable technology
became increasingly cost-competitive and
is now being adopted at an unprecedented
rate – in China, the U.S., India, and throughout Africa.

FACTS AND FIGURES

Source: Clean Energy Canada, using data
from Bloomberg New Energy Finance
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Clean energy is
meeting (and
sometimes
beating) fossil
fuels as the
world’s lowestcost source of
electricity.
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That’s enough to reshape electricity trends
globally. For each of the past four years,
more renewable electricity has been built
than fossil fuel electricity, and that isn’t likely
to change. China has played an outsized role
in shaping this reality.
Some people say the pace of the energy
transition will be slow and measured. But
we’ve never experienced an energy transition in a globalized market, with a major
economic actor like China, whose sheer
scale can drive such rapid and fundamental
change.
Further, we’ve never had an energy transition that wasn’t just a change in hardware,
but one that taps into the power of software
in an increasingly connected world. The imperative to decarbonize, plus the opportunity to decentralize, plus the power to digitize
together act to accelerate the global shift to
clean, renewable energy.
So in light of those factors, what might we
expect from disruptive technologies in this
energy transition?
Transportation will be a centrepiece of
the energy shift, and a sector where change
could prove particularly disruptive, depending in part on how quickly it happens. It
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took 20 years to get the first million electric
vehicles (EVs) on the road, but just a year
and a half to get to the second million. And
Bloomberg New Energy Finance projects the
third million will take just under a year.
When might we see 100 million electric
cars on the road?
Credible predictions start as early as 2030,
but even Exxon Mobil sees that milestone as
possible within a little over 20 years.
And those forecasts were made before
China announced this fall its plans to set a
‘best before’ date for internal combustion
engine vehicles – following in the footsteps
of the Netherlands and Norway, Britain and
France, Scotland and India. It’s speculated
China’s internal combustion engine ban
could come as early as 2030, but Wood
Mackenzie modelled a 2035 ban and found
China’s need for oil would fall, displacing
about two million barrels per day of fuel
demand. And instead of having about 20
million EVs on the road, they would have on
the order of 200 million. It’s hard to overstate how that would ripple through global
markets.
Over the past decade, China played an
outsized role influencing the revolution in

renewable electricity – particularly when it
comes to solar power. They are now poised
to do the same for electric cars, and that
has two major implications for Canada’s
economy.
Without question, the uptake of electric
vehicles is going to affect oil demand. If
it happens as quickly as Bloomberg New
Energy Finance expects, oil demand will
be down by eight million barrels per day in
2040 – equivalent to the amount of oil Saudi
Arabia exports today. It’s not ‘the end of oil,’
but clearly oil’s dominance in personal transportation is coming to an end. Even Shell
has suggested that oil demand could peak
within the next decade or so.
On top of that, the growing popularity of
EVs is going to create a surge in demand for
the metals needed for lithium-ion batteries.
Canada, as it happens, is home to many of
the metals and minerals needed for these
batteries, for electric cars, and for the LED
light bulbs, wind turbines and solar panels
that are all key pieces of the energy transition.
So this leads to a question for Canadians:
Are we going to choose to focus on retooling our economy to be winners? Or will we
remain mired in a belief that our only real
asset, or aptitude, is extracting fossil energy
from the earth?
Generations of Canadians stand to benefit
from the global energy transition, and it’s
already happening. For example, we have
metals and minerals; if our mining sector is
low-carbon, Canada could supply materials
to build the clean energy economy. We have
a very clean electricity system, and we have
expertise in high-voltage transmission lines,
smart grids and more – we can be among
the leaders in demonstrating how to switch
from fossil fuels to clean electricity. And we
have an auto sector that could be retooled
to make parts for electric vehicles, and build
them right here.
What does our energy future look like in
Canada? The short answer is, it’s up to us.
We have an opportunity to not only decarbonize our economy here in Canada, but
to play to our clean energy strengths and
become a leading developer of the solutions – the technologies and services – that
can decarbonize, decentralize and digitize
energy systems around the world.
If we are successful in doing so, Canada
will be among those countries that capitalize
on the immense opportunity that this energy transition offers – not just environmentally, but economically.
It’s a choice we are fortunate to have the
opportunity to make, so let’s make it wisely
– and let’s position Canada to thrive in the
clean energy transition, not just for our own
benefit, but for the generations of Canadians
to come. n
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Trends: Cost of solar, wind and battery storage falling
interrupt turbine operation and create wear
and tear on components.
Every day that a wind turbine isn’t spinning means lost revenues, so there’s growing
interest in tackling the ice problem. Borealis
estimates daily losses from icing at roughly
$1,500 per turbine. With the payback for
installing its de-icing system about two years,
the economics are a no-brainer.
In the area of solar energy, Halifax-based
Metamaterial Technologies has developed a
solar enhancement product called Lambda
Solar, which is a thin, ultra-lightweight film
that can be added to the surface of any solar
panel to increase its efficiency. The film traps
light that would otherwise reflect off of a
panel, allowing more of the sun’s energy to
be converted into clean electricity.
The film can also bring solar to mobility.
Lockheed Martin, for example, has invested
in Metamaterial as part of a partnership to
develop solar thin films for airplanes.
THINKING BEYOND
BATTERIES
You’d think, given the attention brought
to Elon Musk’s battery Gigafactory and the
growing interest in electric cars, that lithium-ion batteries are the only storage game
in town. But batteries have their limitations,
and new approaches have emerged that are
challenging lithium’s dominance beyond the
vehicle universe.
Toronto-based Kelvin Thermal Energy,
for example, can economically store heat in
graphite blocks that can later be extracted to
drive industrial processes or generate electricity to balance the grid. The idea is to use
low-cost, off-peak or renewable electricity to
heat up the graphite, which is surrounded by
insulation and can get hot enough to melt
steel.
The approach is one way to reduce the use
of fossil fuels in factories and large buildings
where battery storage is not cost-effective
and where large amounts of heat, not electricity, is the resource in demand.
Another company bucking the battery
trend is Hydrostor, also from Toronto. The
company does an advanced form of compressed air energy storage (CAES), which at its
most basic can be compared to using energy
to blow up a balloon and then releasing the
air later to spin a fan. In this case, the energy
is off-peak electricity, the balloon is an underwater or underground vessel (or cavern), and
the fan is a turbine that can generate power.
Hydrostor can build large projects capable

(Left) Morgan Solar and Wellsun Lumiduct blind system generates clean electricity while preserving ambient light; (top right)
Termobuild turns buildings into massive thermal batteries using hollow core concrete floors and ceilings; (bottom right) Metamaterial
Technologies’s Lambda Solar film can be added to solar panel surfaces to increase efficiency. SUPPLIED
of helping utilities replace coal and natural
gas plants with a mix of renewables and storage, and it’s getting serious attention in the
U.S., Australia and Canada.
DRIVING ADOPTION THROUGH
CREATIVE DESIGN
Design is increasingly influencing the way we
capture and use renewable energy.
Toronto-based Morgan Solar, which makes
low-cost solar panels and sun trackers, is
an example of a company getting creative
with where its technology can be used. It
partnered with Netherlands-based startup
Wellsun to create the Lumiduct, a type of
window blind system for glass buildings that
can generate clean electricity without blocking ambient light associated with healthy
workplaces.
At its core are dozens of semi-transparent
Morgan Solar panels, each about a square
foot in size and distributed evenly across metal columns that are controlled by motors. The
panels can adjust themselves vertically, while
the columns can rotate the panels horizontally. Special software controls this movement,
allowing the panels (the blinds) to accurately
track the sun as it travels across the sky.
But unlike conventional solar panels, these

ones don’t “block and catch” the sunlight.
Instead, their surface area functions as a glass
optic that guides direct light to super-efficient, grain-sized solar cells embedded
throughout the panel but too small to see.
This allows glare-free ambient light to pass
through.
Toronto-based Termobuild, meanwhile,
doesn’t see the need for battery storage in
buildings – it’s using design techniques to
turn buildings into big batteries. The fact is, in
most buildings the biggest carbon footprint
comes from fossil fuels used for heating and
cooling. What Termobuild does is turn buildings into massive thermal batteries using
hollow core concrete floors and ceilings designed to store and carry cooled or warmed
air throughout a building.
The floors and ceilings double as the building’s ductwork, and by using the concrete as
a storage medium – for example, using cool
nighttime air or waste heat from building
occupants – smaller and less expensive HVAC
equipment is needed to keep a building comfortable, resulting in reduced use of natural
gas, oil or electricity.
Termobuild’s design has already been used
in more than a dozen schools and hospitals
across Ontario.

USING MACHINE LEARNING TO
BOOST EFFICIENCY
We’ve heard all about how artificial intelligence is going to change the nature of work,
but it’s also bringing more understanding,
reliability and efficiency to our electricity
system – from the point of power production to the point of consumption.
Big power producers are using solutions
from companies such as GE to automate and
optimize the operation of power plants and
wind turbines. In homes and businesses,
companies like Vancouver-based Neurio
and Ecobee from Toronto are using machine
learning algorithms to help us better understand where, when and how we’re consuming electricity, and make recommendations
that can lower energy bills.
Toronto-based Peak Power is providing
energy storage as a service to building owners and utilities, using machine learning to
predict and manage when the best times are
for storing and discharging battery systems
within buildings. Doing it right can lead to
significant bill savings, while also maximizing the use of renewable energy sources.
No doubt, artificial intelligence will play a
growing in the energy sector – the degree to
which no crystal ball can truly reveal. n

Ontario’s Proven
Energy Advantages
gases and improve reliability and resilience
while creating local jobs and an Ontario clean
energy technology sector.

By Mel Hyatt

President
Power Workers’ Union

In today’s world, sustaining environmental
and economic prosperity depends on the
delivery of environmentally responsible,
reliable and secure supplies of energy to
homes and businesses at an affordable
price. No one solution fits all. In large
part, achieving these outcomes depends on
leveraging the inherent and proven energy
advantages at hand.
In Ontario’s case, these advantages are our
developed hydroelectric generation assets and
world-leading nuclear technology. Together,
Ontario’s low carbon, hydroelectric and
nuclear generation provide over 80% of our
electricity and represent one of the world’s
smallest carbon electricity system footprints.
Ontario’s nuclear fleet is the system’s 24/7
baseload electricity workhorse. Hydroelectric
stations are used to meet both base and peak
electricity demands.
These hydroelectric and nuclear resources
ensure a secure, safe, domestic supply
of electricity for Ontario’s residential,
commercial and industrial consumers. As
Ontario’s lowest cost sources of electricity,
the province has used its hydroelectric and
nuclear generation to offset rising electricity
costs over the last decade.
Commendably, Ontario’s most recent LongTerm Energy Plan (LTEP) recognizes the
significant environmental and economic
benefits provided by its nuclear fleet. The
LTEP confirms the provincial government’s
commitment to refurbish the Darlington and
Bruce Power nuclear reactors, extend the
operation of the Pickering Station to 2024
and support the development of small
modular reactors and exports of Ontario’s
nuclear technology and expertise.
The Plan acknowledges that Ontario does not
have vast hydroelectric resources like those
in Quebec and Manitoba and that developing
the remaining remote sites will be expensive
and involve long, costly transmission lines but
the Plan does call for the upgrading of existing
hydro stations.
The LTEP places significant emphasis on
regional energy planning and increased
investments in renewable distributed energy
resources (DER) such as remote hydro, wind,
solar and also energy storage and microgrids.
Such investments are positioned as being
cost-effective ways to lower greenhouse

Currently, carbon-emitting natural gas
generation is relied upon to back up
intermittent wind and solar generation over
70% of the time. The LTEP implies that in the
future, energy storage and renewable natural
gas will meet more of this requirement. That
could be an important benefit, as Ontario
imports over 99% of its natural gas, and by
2021, 74% of this natural gas will be met by
U.S. supplies, primarily shale gas.
Ontario’s experience with the 2009
“Green Energy and Economy Act” suggests that
investments in DER and microgrids should
be preceded by transparent, comprehensive
cost-benefit analyses. Any future investments
should be made strategically and only in regions
where the value has been clearly demonstrated.
Advocates of these new technologies – multinational companies, technology developers,
financiers, and prosumers – want a share of
the electricity sector’s solid revenue streams.
But consumers don’t know the ultimate costs

and benefits or how they will be shared. Will
more “localized” investments mean different
electricity rates across the province? What
about public and worker safety?
Decommissioning and waste management
costs are another consideration. Ontario’s
hydroelectric and nuclear sectors are highly
regulated. For example, well-defined,
fully funded decommissioning and waste
management systems are in place for Ontario’s
nuclear facilities. By comparison, similar
provisions for the province’s wind, solar and
battery energy storage installations are unclear.
The Plan also calls for additional investments in
bulk transmission and distribution. Ontario’s
bulk electricity and distribution networks will
remain as valuable as ever, knitting all of the
pieces together to provide secure supply across
the province. Such investments should be
focused on making these networks smarter and
more durable to withstand and quickly recover
from extreme weather events.
Making the right choices today is the best way to
ensure a strong Ontario economy in the future.

Ontarians Deserve
Transparent, Cost
and Benefit Based
Energy Decisions
Ontarians need to understand the decisions that impact the price they pay for electricity.
We know that Ontario’s nuclear and hydroelectric generation:
•
•
•
•
•
•
•

Provides the province’s lowest cost, reliable electricity
Lowers climate changing GHG emissions and smog-causing pollutants
Are subject to transparent regulation
Delivers tens of thousands of high-value jobs
Ensures energy security
Reduces the need for expensive fossil fuel and electricity imports
Keeps the economic benefits in our province

The costs and benefits of emerging technologies like distributed wind, solar and energy
storage batteries configured into microgrids are not as clear.
Advocates of these technologies—multinational companies, technology developers,
financiers and prosumers—want a share of the electricity sector’s stable revenue streams.
•
•
•
•

What will these investments ultimately cost consumers?
Will GHG emissions rise?
Who will pay for decommissioning and managing toxic wastes from this equipment?
Who will pay the costs of reconfiguring Ontario’s existing transmission and
distribution infrastructure?
• How will the costs and benefits be shared with consumers?
• What about public and worker safety?
Investments in emerging technologies should be preceded by transparent, comprehensive
cost and benefit analyses.
Please visit pwu.ca to learn more about Ontario’s energy decisions.

FROM THE PEOPLE WHO HELP KEEP THE LIGHTS ON.

