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This is a shameless 
PlUG…

…for our work on eleCTRiC VehiCles

Do EVs really save you money and reduce emissions?

Can our electricity grids handle their additional demand for power? 
And if not, where will the problems be?

What role can EVs play in sustainable transportation planning?

Pollution Probe is researching, analyzing and exploring how EVs can maximize the public health and environmental 
benefits associated with their use. Our collaborative, groundbreaking work on EVs has resulted in:

• the first EV deployment pilot project in Canada
• a tool that predicts urban EV market adoption and its impacts on the local electricity distribution system, which is  

currently being implemented by five municipalities in Ontario and one in Alberta
• an electric mobility master plan for the City of Toronto
• the business case for EV use in service vehicle fleets

Pollution Probe • Melissa DeYoung, Project Manager • (416) 926-1907 x 239 • mdeyoung@pollutionprobe.org

Contact us to explore how our unique, collaborative approach and recognized 
expertise in EV and transportation issues can help you harness the power of EVs.  

We can help you find your electric avenue
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a
nation’s relationship with energy can tell 
you a lot about its culture – and where it’s 
heading.

to appreciate how this is so, it’s helpful 
to have an international perspective. before 

joining pollution probe in 2010, our chief operating 
officer (co-author of this editorial) worked in abu 
Dhabi project managing construction on the Mas-
dar institute of science and technology. the insti-
tute is the centrepiece of Masdar city – a planned 
city intended to be “a model for sustainable urban 
development regionally and globally, seeking to be 
a commercially viable development that delivers 
the highest quality living and working environment 
with the lowest possible ecological footprint.” the 
city is designed to be car-free, and to rely entirely 
on renewable energy sources, with a sustainable, 
zero-carbon, zero-waste ecology. and it’s funded 
almost entirely by the government of abu Dhabi … 
from wealth derived from its oil exports.

this is a product of abu Dhabi’s Economic Vision 
for 2030, which is to diversify the nation’s economy 
away from oil revenues by investing in entrepre-
neurism, education and innovation.

canada, like abu Dhabi, is also graced with an 
enormous endowment of energy resources. in fact, 
canada’s potential energy wealth is far larger and 
more diverse in both renewable and non-renewable 
forms of energy. in many ways, this makes creating 
a vision for canada’s future, enabled by its energy 
wealth, all the more challenging.

premiers of canada’s provinces are taking on 
this challenge by developing a Shared Vision for 
Energy in Canada, supported by a canadian energy 
strategy. through the council of the federation, 
premiers issued a progress report in July 2013 that 
opens with a bold statement: “economic develop-
ment that is environmentally responsible is funda-
mental to ensure the success of canada’s energy 
future.” the commitments implicit in a strategy are 
also described: “…to ensuring a secure, sustain-
able, and reliable supply of energy that meets 
the domestic and economic needs of canadians; 
maintaining high standards of environmental and 
social responsibility; conserving and using existing 
energy more efficiently; and enhancing canada’s 
energy sectors through the development and de-

ployment of new technologies.”
fundamentally, this is a discussion about 

values – because it is not just about what we 
want to achieve together, but how we will work 
together to make it happen. but agreement on a 
set of common principles to guide our actions will 
require something new: “energy literacy,” meaning 
the ability to converse with one another about 
energy in terms that we can all understand. energy 
literacy is therefore necessary for canadians 
everywhere to participate in fulfilling our collec-
tive obligations to responsibly steward our energy 
endowment and to realize our potential as a global 
energy leader. to become an energy literate na-
tion is to change our relationship with energy – a 
cultural transformation with profound implications 
for canada’s future prosperity.

that is what this magazine is all about. its 
purpose is to provoke and inform dialogue on energy 
in canada by exposing readers to interesting and 
possibly unfamiliar aspects of our energy system, 
and to challenge conventional notions. Wherever 
possible, we reveal the workings of the system 
through the voices of actual people. the views 
expressed may not be shared by all – and that’s the 
point. Energy Exchange is not the last word on any 
particular energy issue, nor is it intended to present 
only consensus viewpoints. it is an invitation to 
join a lively, important and timely conversation. 
Welcome! n
Let us know what you think! Join the conversation 
online at www.pollutionprobe.org
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up front

•  BOB OLiVER, CHiEF ExECuTiVE OFFiCER, POLLuTiON PROBE  •
•  HuSAM MANSOuR, CHiEF OPERATiNg OFFiCER, POLLuTiON PROBE  •

powering 
conversation

Energy Exchange is 
much more than just this 

magazine. It is a strategic, 
collaborative national-

scale initiative dedicated 
to building energy literacy 

levels among all Canadians. 
Conceived as Canada’s 

centre for energy learning, 
Energy Exchange proac-
tively engages audiences 
of all types and levels of 
knowledge in innovative 
and interactive learning 

experiences, from dialogue 
to gaming, designed to 

meet their specific needs. 
See page 29 to learn more 

about Energy Exchange.
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Husam Mansour, chief operating 
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Bob Oliver, chief executive 
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Kim Warburton, Vice president, 
communications/ 
public affairs, Ge

about

The energy system is composed of intercon-
nected elements of technology and infrastruc-
ture that transform natural sources of energy 
into commodities to power useful services 
that deliver valued amenities, such as access, 
convenience and comfort. We’ve developed the 
chart pictured above to help readers connect 
articles in this magazine to particular parts of 
the energy system.
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w
hen we sit down to family dinner, we don’t often 
reflect on the energy required to get the meal to the 
plate. Here’s a look at how a typical dinner of roast 
chicken, potatoes and green beans adds up.

How did your food get here? on average, the ingre-
dients in your meal have travelled some 1,200 kilometres from 
the farm to your table.1 if that food came by plane, rail or truck, it’s 
relying on energy from fossil fuels.

While this might support the decision to buy local, this choice 
does not always result in the smallest carbon footprint. that’s 
because farm-level decisions about how food is grown account for 
some 83 per cent of the food’s carbon footprint, compared to 11 
per cent for transportation and distribution.2  

Did you drive to the grocery store? the average canadian drives 
3.5 kilometres to the supermarket.3 assuming you drive the most 

popular car in canada, a Honda civic, you will burn approximately 
0.5 litres4 of gasoline for the roundtrip to the store – with fuel 
costs of $0.65.5 

finally, it’s time to get cooking. roasting the chicken and boiling 
your potatoes and beans uses approximately 5.6 kWh of energy, 
for total energy costs of $1.00. add in the energy use of your re-
frigerator (at 0.17 kWh per day) and running a load of dishes (for 
another 0.5 kWh) and you’re adding $0.61 to your utility bill.6   

so how much energy did it take to prepare this typical 600 
calorie meal? leaving aside the considerable energy used to grow 
the food and transport it to the supermarket, the energy used to 
drive to and from the supermarket and cook the meal is equivalent 
to some 22,572 kilojoules or 5,394 calories.7  

our food, transportation and purchasing choices add up. Defi-
nitely food for thought. n - Lynn Sully 

1,2 David Suzuki Foundation site: www.davidsuzuki.org/what-you-can-do/food-and-our-planet/food-and-climate-change/; 3 2008 Masterindex Report: Checking out the Canadian Grocery Shopping  
Experience; 4 Natural Resources Canada: http://oee.nrcan.gc.ca/transportation/tools/fuelratings/ratings-results.cfm; 5 Ontario gas prices: www.ontariogasprices.com/prices_nationally.aspx;
6 HydroOne Energy Calculator: www.hydroone.com/MyHome/SaveEnergy/Tools/calc_main.htm. Assumed 90 minutes roasting time (for 3.2 kWh) + 30 minutes range time (for 2.4 kWh);
7 Calculated by converting 0.5 litres of gas for transportation and 6.27 kWh and energy use for the oven, stove, fridge and dishwasher to kilojoules. 
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•  DATA  •

food for thought

DECONSTRuCTiNg DiNNER

our meals give us energy, 
but also trigger a 

significant demand for 
energy throughout the food 

supply chain. 
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What are an outdoor music 
festival’s power needs? 
Generally this is based on 
the number of stages; the 
amount of sound, video and 
lighting equipment for each; 
special needs for perform-
ers such as dressing rooms; 
tour bus requirements; and 
pre-performance staging areas. 
additionally, food and bever-
age services, health and safety 
needs, parking, campgrounds 
and special site amenities such 
as amusement rides and in-
teractive displays are factored 
into the overall requirements. 

How do you determine 
how much electricity you
 will need?
a survey is done to assess the 
power needs by either the local 
utility company or generator 
suppliers, depending on the 
location of the event and prox-
imity to power transmission 
service. a large-scale festival 
with multiple stages, camping, 
an arts and crafts village and 
other on-site amenities will 
draw enough power to service 
a town with a population of 
more than 100,000.

Are there any special power 
considerations for particular 
aspects of a show?
it is important to isolate the 
power supplying the audio 
elements of the show from the 
rest of the site to avoid that low 
level “buzz.” this is commonly 
referred to as a ground loop in 
the power system (which can 
create interference in audio or 
video systems).

Who installs the power? 
Depending on the size of the 
festival site, it may require a 
dedicated crew of six to eight to 
prepare for the event. Generally, 
two of the crew are licensed 
and certified electricians who 
are responsible for overseeing 
the installation, arranging the 
temporary connections and 
co-ordinating the electrical 
inspection by the local utility and 
provincial electrical inspectors.

How do festival producers 
work with local utilities and 
power suppliers?
a power grid is prepared 
based on the various elements 
required, and a plan is devel-
oped to service the event either 

through the use of the local util-
ity and/or portable generators. if 
there are options for delivering 
some power via local solar or 
wind generation efforts, this will 
be determined in advance with 
the parties involved in the execu-
tion of the event.

How long does it typically 
take to set up/tear down 
power infrastructure for a 
major outdoor festival?
set up and tear down could take 
as long as three to four weeks if 
the local utility will supply power, 
but the power must be delivered 
to the site either overhead or 
underground. once the power is 
on the site, it could take seven to 
10 days to run all the temporary 
cabling and related distribution 
equipment. tear down generally 
takes less than half the amount 
of time it takes to set up.

How do you ensure an 
uninterrupted flow of power?
portable generators are generally 
the only solution to uninter-
rupted power. You can’t always 
rely on the local utility, especially 
if the weather conditions cause a 
local power outage. n 

•  LiVE NATiON  •

behind the scenes of a 

Whether it’s a rock show or a jazz festival, producing crowd-
pleasing events requires a lot of energy – and not just people 
power. Without an energy supply, and the building of small energy 
systems, events – like a Blue Rodeo concert or the Edmonton folk 
festival – couldn’t take place. Paul Corcoran, senior vice president 
of venues and facilities at concert promoter Live Nation Canada, 
talks about the power required to put on big shows. -  Randall Mang
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imagination at work

Special  events and 
festivals often rely on 
establishing compact 

energy systems to deliver 
safety, security and 

entertainment. What are the 
complexities in setting up 
such temporary systems?
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1GDp per unit of energy use is the purchasing price parity (ppp) GDp per kilogram of oil equivalent of energy use. ppp GDp is 
gross domestic product converted to 2005 constant international dollars using ppp rates. an international dollar has the same 
purchasing power over GDp as a u.s. dollar has in the united states. 
source: http://data.worldbank.org/indicator/eG.GDp.puse.Ko.pp.KD.

t
here’s no denying the fact: rich countries 
gobble up far more energy than do poor 
ones. and because of the environmental 
concerns surrounding carbon emissions, 
the world’s wealthiest nations are being 

vilified for their voracious consumption. but are 
we really comparing apples to apples?

absolute energy consumption is one metric 
of comparison, but energy efficiency is another. 
How much energy is used to generate one dollar 
of economic output – and particularly how that 
ratio is changing over time – is a better way to 
compare and judge.

the World bank collects information mea-
suring the gross domestic product (GDp) that 
results from one kilogram of oil equivalent of 
energy. for example, canada’s ratio is 4.8, mean-
ing it generates 4.8 dollars of GDp for every one 
kilogram of oil equivalent consumed. countries’ 
GDp-to-energy ratios vary considerably by their 
geographic size, climate and industrial mix.

surprisingly, there’s little correlation between 
the country’s wealth and its absolute GDp-to-
energy ratio. some emerging countries such 
as peru have very high ratios, while others like 
Ghana have low ratios. similarly, some wealthy 
countries such as singapore have high ratios, 
while others like the united states do not.

but where the industrialized nations stand 
apart from their developing nation counterparts 
is how their energy efficiency is improving over 
time. Wealthy countries are generally getting 
better at using less energy to produce more 
wealth. comparing the percentage change in 
their ratios over the last 30 years reveals inter-
esting trends.

in 1980, canada’s GDp-to-energy rate was 2.9; 
by 2011 it had increased to 4.8, an improvement 
in energy efficiency of 62 per cent. other wealthy 
industrialized nations show similar patterns. 
GDp per unit of energy consumed has increased 

even more in luxembourg, the united Kingdom, 
Germany and the united states.

some emerging nations have also shown 
improvements, but much of their gains have 
come quite recently. for example, between 1980 
and 2002, india’s GDp-to-energy ratio increased 
a bit, but it improved by an even larger amount 
over the most recent decade. china is an extreme 
outlier – it holds the title of having the greatest 
improvement in its GDp-to-energy ratio on a 
percentage basis. However, it started from an 
extremely low ratio in 1980; more than tripling 
energy efficiency is relatively easy when you start 
from such a low level, and china’s ratio in 2010 is 
still among the lowest in the world.

However, most of the world’s poorest coun-
tries – regardless of their original GDp-to-energy 
ratio – have failed to show significant improve-
ment over time. since 1980, low- to middle-
income nations have increased their energy effi-
ciency by 31 per cent, compared to an increase of 
56 per cent among high-income oecD countries.

this is where the rich nations are taking the 
lead. While it’s true that they tend to use more 
energy, wealthy countries are learning how to 
use it more efficiently. improving transportation 
codes, developing energy-saving technologies, 
educating consumers about energy efficiency, 
and legislating emission standards are ways that 
first World countries are part of the solution.

none of this lets any country – rich or poor – 
off the hook. as energy resources become more 
costly and their environmental impacts become 
better understood, all countries must constantly 
strive for improvements. but the biggest strides 
are often being made by those accused of using 
too much energy: the industrialized countries. n

Todd Hirsch is the Calgary-based Chief Economist 
for ATB Financial and co-author of the boiling frog 
Dilemma: saving canada from economic Decline.

views

•  TODD HiRSCH, SPECiAL TO EnERgy ExchangE MAgAziNE  •

in energy use, 
efficiency Matters

there is an intricate relation-
ship between energy use 

and the economy. the state 
of technology and infrastruc-

ture determines how ef-
ficiently energy is converted 

to support services that 
create value.
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The following data – 
comparing dollar of 

gDP per kilogram of oil 
equivalent of energy 
consumed  between 

1980 and 2010 – 
illustrates that wealthy 
countries are generally 
getting better at using 
less energy to produce 

more wealth. 

 0.9   3.8 
China (+339%)

4.6   8.4 
Germany (+83%)

3.2   5.9 
United States (+83%)

5.6   9.3 
Denmark (+68%)

2.9   4.8 
Canada (+62%)

LOW & MiDDLE 
iNCOME OECD 

7.4   7.9 
Mexico (+7%)

6.0   6.0 
New Zealand (0%)

by the nuMbers
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where we’re coMing froM

our nation’s relationship with power systems – past, 
present and future – is a complicated one. 
We asked pollster Bruce Anderson and energy expert 
Ralph Torrie to help us better understand the 
workings of a dynamic that can range from indifference 
or love-hate to one of great aspiration. 

biG DreaMers, Yet relentlesslY praGMatic, canaDians 
Grapple WitH enerGY
By BRUCE ANDERSON, PRINCIPAl, ANDERSON INSIGHT

h
ardly a day goes by without energy being central in our 
national debate. While it’s easy to imagine this is some-
thing new, energy has been at the heart of what makes 
canada tick for much of our country’s history.

to understand the energy debate is to recognize two 
of the most enduring and somewhat conflicting values of cana-
dians. We are highly aspirational, and yet relentlessly pragmatic.  
We dream big, and we act with prudence.

When it comes to energy and the environment, canadians feel 
a keen responsibility to do our part to protect the planet. but we 
are sometimes cautious about how far to stretch, lest our grasp 
fall short of our reach. We like to be among the world’s leaders, 
but not always at the head of the pack.

canadians have plenty of enthusiasm for creating energy out 
of wind, sun and waves. We also like geothermal technologies, 

hydrogen and biofuels. but we know that low-cost energy has 
given us an economy that punches above its weight, and an envi-
able quality of life. our energy choices have been about finding 
ways to stay warm, to travel and move products great distances, 
to fuel industries like steel making, auto manufacturing, mining, 
fishing and farming. We sought energy we could afford, and ap-
proaches we could make work at the scale we needed.  

coal and hydroelectricity became a foundation that allowed 
our economy to take root, attract investment and create jobs. 
Discoveries of conventional oil and gas added powerful new 
ways to meet domestic needs and begin building export markets 
with massive revenue potential.  

the promise of nuclear energy was also embraced by canada, 
albeit at a slower pace than that in other parts of the world, where 
coal, oil, gas and hydro were less plentiful.  Continued on page 12

canada’s 
energy    
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where we’re going
preDictinG canaDa’s enerGY sYsteM future is tricKY, but We can 
better unDerstanD soMe of tHe KeY factors at WorK
By RAlPH TORRIE, PRESIDENT, TORRIE SMITH ASSOCIATES

w
ill the price of gas get to the point where it begins to 
cramp our lifestyles? Will the natural gas we depend 
on be there for our grandchildren or their children? 
How long could we cope if the power went out and 
didn’t come back on? are we approaching a tipping 

point in the balance between our fuel and electricity consumption 
and the environmental damage it causes? 

these questions lurk in the back of our minds, but most of 
the time we are content not to have to think about where our 
energy comes from, or where it will come from in the future. 
We make a hot drink or grab a cold one from the fridge, heat up 
a snack in the microwave, flick a light switch, click the remote 
control and settle in to an evening of entertainment in the com-
fort of our centrally heated and air-conditioned homes.

but all that comfort and convenience doesn’t just happen by 

chance. our daily use of fuels and electricity is the tip of a very 
large “iceberg,” an enormous system of technological, business, 
financial, institutional and political infrastructure that has been 
built up over 150 years, so that we can squeeze the handle, “fill 
‘er up” and drive on. that energy system is changing, and it is 
changing us. We can ill afford to take it for granted.  

of course, it is impossible to predict the future of such a 
complex system, but we can identify and understand some of 
the key factors at work:

“THiS TAiL HAS A DOg”  
the fuel and electricity industry represents about seven per 
cent of our national economy – big, but not that big.  

the demand for energy is largely determined by decisions 
and behaviours that are made in the other  Continued on page 13

oil 
1978: Mildred lake, ab. 
the official opening of 
the syncrude project in 

alberta’s oil sands

hydropower 
1893: niagara falls, on. 

a railway coMpany installs 
two 1,000 horsepower 

generators at niagara falls 
to operate an electric 

traMway and to supply local 
power 

nuclear 
1971: pickering, on. 

the first candu reactor 
begins coMMercial 

operation in ontario

renewables 
1994: pincher creek, ab.  

the cowley ridge wind plant 
is coMpleted, becoMing the 
first coMMercial wind farM 

in canada 

coal 
1882: lethbridge, ab.

coal Mining begins 
to supply the canadian 

pacific railway



Most canadians may not know it, 
but they are in a race to put half 
a million electric vehicles on the 
country’s roads by 2018. that’s the 
target set by the federal govern-
ment through canmetenerGY, 
the energy science and technology 
research organization at natural 
resources canada (nrcan).

While electric and plug-in 
hybrids still represent only a small 
fraction of cars on the road, they 
are increasingly being embraced by 

drivers around the world. in canada, 
hybrid sales last year increased by 
almost 200 per cent, to more than 
14,000 from about 5,000 in 2011, 
with the toyota prius and prius v 
accounting for more than half of 
total sales.

according to a recent nrcan 
report, most major automakers will 
likely offer pure electric or plug-in 
hybrid models by 2014. but with 
more drivers plugging in their cars 
to charge, questions arise about 

how utilities will effectively manage 
the resulting impacts on electricity 
requirements.

Michael tinskey, Director of 
Global Vehicle electrification and 
infrastructure at ford Motor com-
pany, says an average driver covers 
just over 19,000 kilometres a year, 
consuming about 3.65 megawatt 
hours of electricity. in the realm of 
canada’s total electrical generation 
of 570 terawatt hours annually, 
electric vehicles would represent a 

mere fraction of overall energy use.
nevertheless, there are concerns 

about how the country’s grids will 
distribute enough electricity to ac-
commodate multitudes of vehicles 
charging simultaneously. 

“We’ve found that the concern is 
not generating capacity, but rather 
the capacity of the local distribution 
system – particularly in some older 
urban centres – to deliver the power 
required to charge electric vehicles 
within the short span of time that 
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our pursuit of nuclear has reflected a 
blend of optimism and caution: without 
conclusive answers to safety concerns, 
the public has been wary to see expan-
sion of nuclear power, and governments 
have mirrored that hesitation.

some of the decisions canada has 
made about energy development in 
the last 150 years involved testy public 
debates. but the choices about our future 
seem to be even more vigorously debated.  

this is because of the confluence of 
several powerful trends.  

first, despite advances in energy 
conservation, most consumers are using 
more energy, not less. smartphones, tab-
lets, hybrids and many other devices that 
are part of modern life are putting rising 
pressures on our energy grid.  

as demand rises, governments and 
utilities are expected to ensure we have 
what we need. that means adding new 
capacity, which can be controversial or 
costly, or both.  

second, consumers and businesses dis-
like paying more for energy, and can pun-
ish governments that mistake affection 
for renewables with a desire to pay much 
more for something that is an essential. 
businesses are increasingly footloose, and 
affordable energy has always been one of 
the things that canada could count on to 
attract and hold investment.  

Governments can choose to spend 
public money or build up public debt to 
subsidize new forms of energy, but once 
again, the public desire for cleaner energy 
is also tethered to a powerful instinct to 
manage our future tax and debt burden 
with care.

the third critical trend affecting our 
energy landscape has been modern  
environmentalism. like people pretty  
much everywhere else in the world, 
canadians have expressed rising concern 
about the pressures being put on the 
planet. this includes a broad concern 
about climate change and carbon emis-
sions. but for many people, concerns 
about air, water and landscape impacts 
are every bit as topical.  

When it comes to energy from cana-
da’s oil sands, most canadians believe it 
is feasible to extract this energy with an 
acceptable environmental impact, and as 
a result, that this is the right path for the 
country. that is by no means a licence 
without conditions. but when the public 
believes that producers are working to 
reduce greenhouse gas emissions, protect 
water quality and reclaim land, and that 
governments are providing necessary 
scrutiny and sanctions, the public consen-
sus in favour of continued development 
is broad.

Whether the energy comes from oil, 
gas, coal, hydro or nuclear facilities, we 
demand public safety and expect efforts 

to reduce the impact of our energy use on 
the earth. our support for newer energy 
sources also comes with conditions. 
canadians do not support a blank cheque 
approach to subsidizing greener energy, 
and we are skeptical of ideas that seem 
too perfect: hesitation about agricultural 
biofuels has been evident for many years, 
as an example.

throughout our nation’s history, cana-
dians have shown a persistent openness 
to try new approaches, an instinct to 
think we can and should find better ways 
of doing things, including developing and 
using energy. and, in many ways, our 
success at building one of the strongest 
economies in the world has been a func-
tion of marrying that restless desire to 
do better, with a relentless focus on solu-
tions that work.  this balance is unlikely 
to change anytime soon. n

Bruce Anderson is one of Canada’s most 
experienced research professionals. He 
began working as a research consultant 
with Decima Research in 1983 and became 
President in 1989, at the age of 32. 

Anderson now heads Anderson Insight, 
a consulting boutique that provides public 
opinion/market research and advice. He 
is one of Canada’s leading commentators 
on trends in public opinion and politics. 
He is a regular member of CBC National’s 
at issue panel, and writes a blog for the 
Globe and Mail. 

“We sought energy we could afford, and approaches we could make work at the scale we needed.” 
BRUCE ANDERSON

WHERE WE’RE COMING FROM...from page 10

is canada really ready to plug into evs?
infrastructure



93 per cent of the economy. from urban 
planning to housing preferences, from 
product development strategies to sup-
ply chain management, decisions and 
choices are made in which energy costs 
are relatively small or even non-existent 
influences, but which nevertheless have 
long-lasting implications for how much 
fuel and electricity we will need in the 
future. We can go a long way to secur-
ing our energy future by improving our 
understanding of the energy implications 
of design choices, settlement patterns, 
supply chain alternatives, investment 
strategies and even financial policies.

gLOBALizATiON
innovations travel rapidly around the 
world, and canadians could find them-
selves buyers rather than sellers in the 
burgeoning clean technology market. 
our low energy prices do 
not help in this regard, as 
the pressure to innovate 
is higher where fuel 
and electricity are more 
expensive, like in europe, 
or in countries like china 
where the economic 
development imperative 
requires maximizing the 
utility from every drop of 
oil burned.

KiNg KiLOWATT
electricity is the champagne of energy. 
We already pay much more per unit 
of energy for electricity than we do for 
other energy forms because we value 
its versatility, its cleanliness (at least 
at the point where it is used), and its 
unique compatibility with the informa-
tion processing technologies that are 
defining the age we live in.  

We would be lost without electric-
ity, even though less than 15 per cent of 
all the end use applications of energy 
necessarily require electricity (e.g. light-
ing, small motors, telecommunications, 
information processing). but the grid is 
antiquated, rooted in 100-year-old tech-
nologies and predicated on the one way 
flow of power from centralized power 
plants to final consumers. 

this is changing fast now, and the 
“smart” electricity grid of the future will 

support a high degree of 
interconnectivity and 
multidirectional flows 
of energy and infor-
mation to manage a 
wide range of new and 
conventional supply 
sources, new applica-
tions like the electric 
car, flexible demands, 
micro grids, and energy 
storage technologies and 
techniques.  

CLiMATE CHANgE
this is the mother of all wild cards when 
considering the future of our energy 
system. the production and consump-
tion of fossil fuels is a primary driver of 
the acceleration of the global warming 
that threatens civilization as we know it. 
a concerted effort to reduce greenhouse 
gas emissions would have a transforma-
tive effect on the energy system. technol-
ogies for using energy – from buildings to 
trucks, photocopiers to factories – would 
become much more efficient. renewable 
electricity would grow even faster than it 
has been, and there would be renewed in-
terest in the sustainable use of canada’s 
biomass resources for energy, particularly 
for liquid transport fuels.

it is difficult to make predictions, 
especially about the future, and this is 
particularly true of our energy future. 
the future is not for predicting, but for 
the making of it. there are abundant op-
portunities for building a healthy, clean 
and safe energy system for a prosperous 
canada in a technologically advanced 
and ecologically sustainable world. 
energy literacy opens our eyes to these 
opportunities. n

Ralph Torrie is one of Canada’s leading ener-
gy system experts and has a special interest 
in the threats and opportunities presented 
by the coming global energy transition and 
the climate change imperative.

consumers demand,” says Melissa 
DeYoung, project manager at  
pollution probe. 

addressing the extended length 
of time required to charge the 
battery is a key step, she adds. 
this could require local utilities 
to evolve to a proactive business 
model that promotes and facili-
tates electric car adoption among 
consumers. 

Despite these challenges, 
electric cars remain on a roll. 

tinskey notes that with 
canada having about 58 
per cent of its electricity 
generated from hydro, 
electric vehicles will have 
a positive impact on the 
environment compared to 
gasoline vehicles.

“electric cars are going 
to happen,” he says. “We’re 
going to see some double-
digit adoption in the next 10 
years.” - Marjo Johne

“energy literacy opens our eyes to ... opportunities.”  
     RAlPH TORRIE

WHERE WE’RE GOING...from page 11
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the evolution of Canada’s 
energy system has reflected 
and influenced the evolution 
of its cultural mosaic. What 

opportunities do future 
developments in energy 

technology bring to canada?



w
hen the idea of a hydroelectric plant 
was put to a vote three years ago in 
the inuit village of inukjuak in north-
ern Quebec, close to 85 per cent of 
the community’s 1,200 residents 

raised their hands in approval.
like canada’s estimated 250 aboriginal and 

northern communities, inukjuak is disconnected 
from the north american electricity grid. and 
like about 90 per cent of the country’s off-
grid communities, inukjuak relies on diesel for 
heat and power – an expensive option that a 
2011 report by aboriginal affairs and northern 
Development canada cited as detrimental to the 
environment and socio-economic development 
of remote communities.

While diesel was a logical choice when many 
of canada’s aboriginal and northern communi-
ties were relatively small – making it hard to 
justify the significant upfront costs of building a 
transmission line – chris Henderson, president 
of ottawa-based lumos energy inc., a 
clean energy advisor to aboriginal 
communities, says today that’s 
no longer the case.

“off-grid communities in 
northern ontario, Quebec 
and b.c. are growing very 
fast and needing more 
power,” says Henderson, 
author of the recently pub-
lished aboriginal power, a 
book about aboriginal clean 
energy projects in canada. 
“Diesel power has major short-
comings. blackouts are frequent, 
and many diesel systems fail to gener-
ate enough power to meet community needs.”

part of the issue is that diesel is based on 
one- or two-phase transfer systems – adequate 
for household loads, but not for businesses, 
which need the stability and cost efficiency 
of three phase power. by building advanced 
energy systems from renewable sources such 
as hydro, canada’s remote communities are not 
only embracing more environmentally friendly 
and technologically advanced options, they’re 

also putting in place a foundation for economic 
prosperity, says Henderson.

this is precisely why inukjuak wants to switch 
from diesel electricity. tommy palliser, an in-
ukjuak resident and business development advi-
sor with the Kativik regional Government, which 
oversees most of the nunavik region in northern 
Quebec, says the community is now waiting for 
Hydro Quebec to approve what could be a posi-
tive, life-changing development for its residents.

peter Kirby, president of the taku river tlingit 
first nation corporations in atlin, b.c., near 
Yukon, has experienced such a life-altering 
development first-hand. four years ago, atlin, 
a community of 400 residents, turned on the 
power switch of its $15-million, two-megawatt 
micro hydro plant. 

Having reliable, high-quality energy has al-
lowed atlin to keep up with the needs of its grow-
ing population, which is buying more electronics 
such as televisions and mobile devices. the off-

grid plant, which operates year-round, has 
also created jobs and a new revenue 

source for the community; taku river 
tlinglit first nation has signed a 

25-year power purchase agree-
ment with b.c. Hydro, which 
controls atlin’s electrical grid.

atlin is now in talks to con-
nect to the Yukon grid so it can 
sell power to Yukon energy, 
says Kirby.

community-owned renewable 
energy projects are the way of the 

future, says Henderson. as of last 
year, close to 40 clean energy projects 

were partly owned by aboriginal communi-
ties, compared to just 15 in 2010. While high 
upfront costs continue to be a barrier, innova-
tive financing solutions such as extended power 
purchase agreements can make it possible for 
canada’s remote communities to build their own 
renewable energy systems, says Henderson. n

Journalist Marjo Johne contributes regularly to 
The Globe and Mail and other major national dailies 
and magazines.

views

•  MARJO JOHNE  •

northern 
exposure

An estimated 250 Cana-
dian communities are not 

connected to the North 
American electrical or 

natural gas network. There 
is no shortage, however, of 
viable energy alternatives: 

 
Diesel-generated 

electricity and space/
water heating

 
small hydro with year-

round energy storage and 
generating capacity

 
hybrid wind-diesel 

systems
 

integrated solar power for 
buildings and power 

production
 

Biomass heat and power 
co-generation

 
lNG heat and power 

generation
 

small nuclear 
reactors

 
micro hydrogen 
power systems, 
including use of 

local sources 
(e.g. hydro, wind) to 

produce hydrogen

Note: Potential of energy 
alternatives depends on 

local site conditions, 
transport requirements, 

economic performance and 
technological reliability.

 
Source: lumos Energy, 2013

energy alternatives 
for reMote & northern 

coMMunities
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“having clean 
energy is something 
our people are very 

proud of. they can walk 
around with their chest 
out because they know, 

we own that.”
peter kirby

Energy security and 
reliability are foundational 
to a prosperous economy. 

the attributes of local energy 
systems often reflect the 

values and aspirations of the 
community and the energy 

resources that can be locally 
developed. These ideas are 

also explored on page 8.
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d
espite canada’s abundant natural resourc-
es, experts agree that only a highly skilled 
labour force will enable us to reach our 
potential as an energy superpower.  

across sectors, only 42 per cent of 
working adults have the skills needed to fill the 70 
per cent of new jobs that require post-secondary 
education, says anne buller, chair of the associa-
tion of community colleges. 

nowhere is the gap wider than the energy 
industry, which relies heavily on the experienced 
engineers and skilled tradespeople in shortest sup-
ply. “When we post a job online, we often get thou-
sands of applications, but many applicants don’t 
have the prerequisite skills,” says Don MacKinnon, 
president of the power Workers’ union (pWu).

the scope of jobs required within the sector 
extends beyond the engineers and the technicians 
needed to run the increasingly sophisticated ma-
chinery used to find, extract, process and transport 
fuels and electricity. there’s also growing demand 
for office-based jobs in accounting and finance, 
human resources, law and corporate services. 

Dr. Gord nixon, Vice president academic at 
sait polytechnic in calgary, says that some sub-
sectors in the industry, such as power engineering, 
are facing particularly acute shortages, and he 
notes that increasing numbers of tradespeople – 
electricians, plumbers and others – are needed to 
support energy-related building and construction.

through partnerships with industry, sait is 
making sure its students are prepared for current 
and future jobs. “each program has an industry 
committee that advises us on future trends to 
ensure that our graduates have the skills they need 
to hit the ground running,” says nixon.

experienced professional engineers are certainly 
a critical – and at-risk – component of canada’s 
energy future. “the electrical energy system, for 
example, is probably the largest, most complex 
engineering system in the world,” says paul  

acchione, president of the ontario society of 
professional engineers. “You just can’t design, 
operate and maintain it without high-quality 
engineering talent.”

role models can help attract a diversity of  
university applicants, says acchione. “When  
roberta bondar and Julie payette went into 
space, for example, we saw an increase in 
women enrolling.” 

post-graduation mentoring programs also help 
make the profession more welcoming to under-
represented groups – including women and 
aboriginals – whose participation will be required 
to meet the demands of the future, he says. 

but an even more intractable barrier is a lack of 
corporate training programs. “When i graduated 
40 years ago, companies invested in four or five 
years of training and mentoring for new engineer-
ing graduates.”

With global competition, companies simply 
can’t afford to do that, he says. “they need en-
gineers with four or five years of sector-specific 
experience, and they aren’t there, because no one 
is willing to train them.”

a stable policy environment is also essential 
for long-term labour solutions, says MacKinnon. 
“a sound, long-term energy plan for ontario, for 
example, would help everyone – students, educa-
tors and employers – plan for the next generation 
of workers.” 

part of that planning involves reaching out to 
younger generations who are making important 
decisions about their future. sait is developing 
courses with local school boards that provide 
students with an accurate picture of the energy 
sector. nixon says the courses will help “change 
the perception of energy jobs and emphasize 
the importance of the sector and its many and 
diverse job opportunities.”

after all, for people with the right skills, a ca-
reer in the energy sector can last a lifetime. n
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According to a 2012 report published by the Petroleum Human Resources Council of Canada, employment in the energy sector over the next decade 
is expected to increase between nine and 20 per cent, with job opportunities falling into three broad categories: 

energy sector generates jobs in Many different industries 

it can be argued that people 
are the core of any energy 

system. people drive energy 
demand, and people build 
and manage the systems 
that respond with supply. 

Dedicated and talented peo-
ple are needed throughout 

the energy system in canada 
and around the world.
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filling toMorrow’s energy jobs 
By lORI BAMBER 

canada’s future demands foresight, co-operation
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21% will be direct jobs in  
exploration and production, oil 

and gas services and pipeline operations.
49% will be indirect jobs, such as  

those in construction, manufac-
turing, transportation and administration.

30% will result from increased needs for goods  
and services associated with greater numbers 

of both direct and indirect workers in the energy sector.
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jenny liu 
Program Manager, Transmission Maintenance & 
Program Capital Delivery, BC Hydro

landon aldridge  
Principal and Director of Operations, 
Terratek Energy Solutions Inc.

charles reid  
President and CEO, 
BC Hydro

don gaMble  
Principal and Environmental 
Planner, Golder Associates

When British Columbians plug in an electrical appliance or turn on a light 

switch, it’s easy to forget that there are thousands of people working every 

day – from shop floors to executive suites – to deliver electricity.

  

the power
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don pettit  
Co-founder,
Peace Energy Cooperative

rick hopp 
President and CEO
Run of River Power Inc.

greg Manzulenko 
Plant Manager,
Island Generation

brent rogers
Plant Manager,
Armstrong Wood Waste Co-Generation

chad bentley 
General Manager,
First Resources Impact Ventures

Here are some of the committed individuals who bring us the power – to 

connect online, to cook dinner for our families and to enjoy the many other 

everyday luxuries that reliable electricity affords.  by lori baMber and ian Macneill  

providersthe power



the power providers
jenny liu 
Program Manager, 

Transmission Maintenance & Program 
Capital Delivery, BC Hydro

w ith 18,000 kilometres of transmis-
sion lines and underwater cables 
– and 286 transmission substations 

– bc Hydro needs to make sure that every 
element of the system is functioning opti-
mally to deliver power across mountains 
and valleys to communities provincewide.

people like Jenny liu, a program man-
ager who works with a team focused on 
transmission maintenance programs, are 
essential to achieving this goal. 

“We connect with the lines and stations 
groups to make sure they’ve completed 
all the maintenance and inspections work 
outlined in the work plan and any needed 
equipment repairs,” she says. “our focus is 
safety and reliability; we make sure that all 
of our equipment is operating properly so 
that we can deliver reliable power.”

liu is also dedicated to energy conser-
vation. she worked in a co-op position 
with bc Hydro during her fourth year as 
a mechanical engineering student to help 

identify buildings that would benefit from 
specific power smart programs and to 
conduct on-site inspections of lighting and 
mechanical systems.

she says that british columbians are 
leaders in the way they use energy. “the 
bc Hydro power smart program has done a 
great job of creating awareness and incen-
tives for people to conserve.” n

landon aldridge  
Principal and Director of Operations, 

Terratek Energy Solutions Inc.

landon aldridge and co-founder scott 
fleenor launched terratek energy 
solutions eight years ago with a focus 

on providing solar systems to the off-grid 
market, often remote cabins.

since then, courtenay, b.c.-based ter-
ratek has evolved. it now designs, supplies 
and installs a wide range of renewable 
energy systems for client groups that in-
clude homeowners, businesses, developers, 
schools and municipalities. 

“as a small business owner, i’m involved 
in all stages of the process: i consult with 

the client to see what they want to ac-
complish, design the system and provide 
a proposal, and then supply and install the 
components.”

aldridge also ensures that the installed 
system complies with the net metering 
programs of provincial utilities bc Hydro 
and fortis bc. these programs allow 
utility customers to use other forms of 
power production such as solar and tie into 
the conventional utility grid if needed to 
supplement their energy needs. 

“Many of our clients are looking for 
energy security,” he says. “there can be 
a lot of volatility in rates from traditional 
energy sources, but with something like 
solar energy, you’re looking at a flat rate 
over the lifetime of the system, which can 
be upwards of 35 years.” n

don gaMble  
Principal and Environmental Planner, 

Golder Associates.

w ith 25 years’ experience in natu-
ral resources management, Don 
Gamble helps bc Hydro bring 

 THE gREAT LAKES 

AN ENERgY POWERHOuSE

Do you know your great Lakes?  get the facts and feel Superior.

The great Lakes region represents one of the largest economic units in the world, second only to the united States.  
An immense and complex electricity generation infrastructure powers the region, supported by the lakes themselves.

Did you know…
• the great Lakes currently help generate 80 per cent of Ontario’s electricity?
• electricity generated at Ontario’s three nuclear power facilities – Darlington and Pickering on Lake Ontario and Bruce 

on Lake Huron – accounts for more than half of the province’s supply?
• the rivers linking the great Lakes provide abundant potential for hydroelectric development, while the lakes provide 

ideal conditions for wind generation?

But what effect does the generation of electricity have on the lakes? As energy demands increase with population growth, 
the great Lakes region could face significant challenges in achieving more integrated and sustainable energy systems. 

Pollution Probe’s series of twelve great Lakes Fact Sheets looks at these and 
other key challenges affecting the future of the great Lakes, from invasive species 
and climate change to wastewater infrastructure and urban sprawl.
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Contact us to obtain your copy and to explore 
how Pollution Probe can help your organization 
meet its great Lakes objectives.



reliable electricity to its customers by 
providing solutions to a diverse range of 
environmental planning and geotechnical 
engineering services throughout the defini-
tion, design and construction phases of its 
generation and transmission projects.  

“Working collaboratively with bc 
Hydro’s engineering and aboriginal rela-
tions & negotiations teams, and public 
stakeholders and community relations 
teams, Golder associates ltd.’s services 
enable bc Hydro to obtain regulatory ap-
provals for its projects,” he explains. 

for example, while preparing the 
environmental assessment certificate 
application for the interior to lower 
Mainland transmission project, Gamble 
and his Golder associates colleague sean 
Weston supported bc Hydro’s decisions 
to define a preferred alignment in the 
fraser canyon to avoid a known spotted 
owl nest location within a Wildlife Habitat 
area. the effort also avoided first nations 
reserves and advocated the construction of 
clear-span bridge crossings on fish-bearing 
watercourses. as well, after discovering a 
new population of oregon spotted frogs in 
a large wetland in the Mission area, a deci-

sion was made to locate the new transmis-
sion tower elsewhere.  

While decisions that balance project 
needs and environmental footprints are 
ultimately made by regulatory agencies, 
people like Gamble help address stakeholder 
and environmental needs and minimize 
the impacts of bringing power to british 
columbians. n

charles reid  
President and CEO, 

BC Hydro

bc Hydro president and ceo charles 
reid puts his considerable expertise in 
finance and management to work in his 

position at the helm of bc Hydro. 
a certified General accountant and a 

chartered Director who joined bc Hydro in 
2008 and served as its executive Vice presi-
dent, finance and chief financial officer, 
reid was appointed bc Hydro’s president 
and ceo in July 2012. 

focused on meeting electricity demands 
created by population growth, expanding 
industry and changing lifestyles, bc Hydro 

will invest more than $2 billion a year for the 
next five years to build transmission lines, 
upgrade generation stations, renew substa-
tions, and much more. “the decisions we 
are making to upgrade and reinvest in our 
system are setting the stage for us to be able 
to reliably power our province – and all of 
our households – for generations to come.”

reid says encouraging energy conserva-
tion is an important part of bc Hydro’s 
strategy. for example, he says, “today, bc 
Hydro’s new MyHydro online account portal 
is enabling customers to discover ways to 
save energy and money by viewing and 
tracking their household energy use.”

in the future, he adds, “generation will be 
a two-way street,” with households able to 
generate electricity using solar panels, for 
example, and sell energy back to the grid. n

don pettit  
Co-founder,

Peace Energy Cooperative

ten years ago, a small group of Dawson 
creek entrepreneurs recognized the re-
gion’s enormous wind energy potential. 
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 “We knew it wouldn’t be long before 
somebody would want to tap into this 
resource,” says Don pettit, a co-founder 
of peace energy cooperative, who was 
motivated to see “at least some part of 
this regional resource co-operatively and 
locally owned.”

 the co-op’s first acquisition was a land 
lease on nearby bear Mountain ridge. “We 
had developers knocking on our doors, 
but we took our time and selected a b.c. 
developer – aeolis Wind power corporation 
– that shared our values in site development 
and understood the value the co-operative 
brought to the project.”

 a photographer by trade, pettit has pub-
lished three books celebrating the unique 
beauty of the peace river region. He is 
proud that the co-op’s efforts helped ensure 
bear Mountain continues to be a popular 
recreational area, and that the wind park 
supports bc Hydro service in Dawson creek 
and the surrounding region.

 “i think it’s important for people to know 
the source of their electricity and under-
stand why that matters,” he says. ”it also 
brings a new level of conscientiousness 
about energy use.” n

rick hopp 
President and CEO,

Run of River Power Inc.

to be successful in the run-of-river power 
sector, you have to wear at least three 
hats, says rick Hopp, ceo of run of 

river power.
 “in addition to being a business person, 

you have to be a diplomat and an educator,” 
says Hopp, who started out in “renewables” 
25 years ago developing natural gas co-
generation projects and landfill-to-energy 
facilities in europe. 

at run of river power, Hopp’s job involves 
raising capital and addressing permitting 
issues, undertaking biological and water 
studies and negotiating with others who 
may be impacted by a project, including first 
nations, he says.

 unlike traditional hydropower genera-
tion, which uses dams to control water flow, 
run-of-river power production is subject 
to seasonal river flows. in a typical project, 
creek water is diverted into penstock pipes 
leading to lower-elevation turbines. the wa-
ter is then redirected back into the stream, 
which is constantly monitored to maintain 
the surrounding ecosystem.

 run of river’s brandywine creek project 
is currently feeding 7.6 megawatts of 
power into the grid, enough to supply 
4,000 homes. the company is also build-

ing the larger 25-megawatt 
skookum creek power 
project east of squamish, 
which will supply enough 
electricity to power 18,000 
homes. n

greg Manzulenko 
Plant Manager,

Island Generation

thanks to island Generation – a natural 
gas-fired, “combined-cycle” power 
station – about 10 per cent of Van-

couver island’s electricity is produced 
from natural gas. the plant yields 275 
megawatts of electricity, enough to power 
60,000 homes, says plant manager Greg 
Manzulenko, a man who claims to have 
“gone from the tractor to the reactor” when 
he turned away from his farming roots and 
set out on the path to becoming a power 
engineer. 

after spending the first part of his career 
developing and maintaining power genera-
tion facilities at pulp and paper operations 
in alberta, Manzulenko took the helm at 
island Generation with two goals in mind: 
efficiently producing low-cost power, and 
being a good neighbour to the community 
of campbell river.

in addition to managing day-to-day op-
erations, Manzulenko deals with budgets, 
maintenance operations, the planning and 
implementation of capital projects, safety 
and environmental issues, liaises with the 
surrounding community; and addresses 
issues big and small, including power out-
ages.

“a lot of it is just dealing with people; 
there’s always someone at the door asking 
a question,” he says, adding that gas-fired 
plants have environmental advantages 
because “you get a lot of horsepower for 
the amount of fuel going in.” n

chad bentley 
General Manager,

First Resources Impact Ventures

chad bentley is bringing power to the 
people – british columbia’s aboriginal 
people, that is. 

after 21 years stringing wires, the long-
time lineman has become the General 
Manager of first resources impact Ven-
tures. the first aboriginal-owned transmis-
sion line contracting company in canada, 
the firm was created to empower canada’s 
aboriginal people through participation in 
the transmission line industry.

“We have a lot to 
do in terms of training, 
development and building 
capacity, but in five years 
we hope to be bidding 
competitively on projects 
throughout Western 
canada,” he says.

transmission lines, which 
move electricity from generat-

ing stations to distribution substations 
where it’s transformed to lower voltages 
and sent to homes and industrial custom-
ers, are crucial to electricity distribution. 
b.c.’s vast network includes 18,286 kilome-
tres of transmission lines, 55,000 kilome-
tres of distribution lines, 300 substations, 
approximately one million utility poles and 
325,000 individual transformers.

bentley, whose dad was also a lineman, 
and who has two brothers still working the 
towers, says the new venture will not only 
help better connect the grid, but also pro-
mote economic development in aboriginal 
communities affected by transmission 
line construction. “native peoples should 
benefit from economic developments 
impacting their communities.” n

brent rogers
Plant Manager, 

Armstrong Wood Waste Co-Generation

b rent rogers is personally motivated to 
minimize emissions coming from the 
biomass power station he manages for 

tolko. the 50-year-old triathlete appreci-
ates clean air, perhaps even more than most 
people, especially when he trains for events 
like the Kelowna apple triathlon.

 the armstrong Wood Waste co-Gener-
ation plant turns some 200,000 dry tonnes 
of wood waste into 20 megawatts of power 
annually, 18 of which are fed directly into the 
grid, enough to power about 15,000 homes, 
explains rogers. 

an electrostatic precipitator scrubs the 
plant’s particulate emissions, and the result-
ing ash is a useful fertilizer ingredient. “in 
the old days, all that waste would have been 
burned, so this facility significantly reduces 
what goes into the atmosphere.”

 according to natural resources canada, 
“bioenergy” currently accounts for approxi-
mately 6 per cent of canada’s total energy 
supply. While biomass fuel feedstock is 
abundant, accessing it cost effectively can 
be challenging. “in order to make economic 
sense, these facilities need to be near a fuel 
source,” says rogers, noting that trucking 
feedstock over great distances is typically 
cost-prohibitive. n
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the power providers

Energy systems consist 
of much more than just 

technology and infrastruc-
ture. the force that drives 

innovation and improvement 
comes from real people, 
whose daily actions and 

decisions give our energy 
system its humanity.
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“We have a lot to 
do in terms of training, 
development and building 
capacity, but in five years 
we hope to be bidding 
competitively on projects 
throughout Western 
Canada,” he says.

Transmission lines, which 
move electricity from generat-

ing stations to distribution substations 
where it’s transformed to lower voltages 
and sent to homes and industrial custom-
ers, are crucial to electricity distribution. 
B.C.’s vast network includes 18,286 kilome-
tres of transmission lines, 55,000 kilome-
tres of distribution lines, 300 substations, 
approximately one million utility poles and 
325,000 individual transformers.

Bentley, whose dad was also a lineman, 
and who has two brothers still working the 
towers, says the new venture will not only 
help better connect the grid, but also pro-
mote economic development in Aboriginal 
communities affected by transmission 
line construction. “Native peoples should 
benefit from economic developments 
impacting their communities.” n

Brent rogers
Plant Manager, 

Armstrong Wood Waste Co-Generation

B rent Rogers is personally motivated to 
minimize emissions coming from the 
biomass power station he manages for 

Tolko. The 50-year-old triathlete appreci-
ates clean air, perhaps even more than most 
people, especially when he trains for events 
like the Kelowna Apple Triathlon.

 The Armstrong Wood Waste Co-Gener-
ation plant turns some 200,000 dry tonnes 
of wood waste into 20 megawatts of power 
annually, 18 of which are fed directly into the 
grid, enough to power about 15,000 homes, 
explains Rogers. 

An electrostatic precipitator scrubs the 
plant’s particulate emissions, and the result-
ing ash is a useful fertilizer ingredient. “In 
the old days, all that waste would have been 
burned, so this facility significantly reduces 
what goes into the atmosphere.”

 According to Natural Resources Canada, 
“bioenergy” currently accounts for approxi-
mately 6 per cent of Canada’s total energy 
supply. While biomass fuel feedstock is 
abundant, accessing it cost effectively can 
be challenging. “In order to make economic 
sense, these facilities need to be near a fuel 
source,” says Rogers, noting that trucking 
feedstock over great distances is typically 
cost-prohibitive. n
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in terms of global energy trade and security, what are 
Canada’s most significant contributions now and in 

the foreseeable future?
canada has a very rich endowment of energy resources, including 
oil, natural gas, coal, hydroelectricity and uranium. this has enabled 
it to become one of the world’s largest producers and exporters 
of energy. the importance of its energy sector for global energy 
security and for the canadian economy has grown steadily and is 
set to become even more important in the decades ahead. this is 
best demonstrated by our World Energy Outlook 2012 projections 
for canadian oil production, which see output rising steadily as oil 
sands production grows by two-and a-half times by 2035, more than 
offsetting a decline in conventional output.

You have spoken passionately about the need to stabilize and 
reduce greenhouse gas emissions globally. How may Canada con-
tribute to solutions?
according to recent iea estimates, global energy-related carbon 
dioxide (co2) emissions rose by 1.4 per cent in 2012, reaching a 
record high of 31.6 gigatonnes and putting the world on a path that is 
more likely to result in a temperature increase of between 3.6°c and 
5.3°c, with catastrophic consequences. 

the World Energy Outlook 2013 special report Redrawing the 
Energy-Climate Map presents the results of a 4-for-2°c scenario, 
which proposes a set of four proven measures that could stop the 
growth in global energy-related emissions by the end of this decade 
at no net economic cost. the measures are: (i) targeted energy 
efficiency in buildings, industry and transport; (ii) limiting the 
construction and use of the least-efficient coal-fired power plants; 
(iii) actions to halve expected methane (a potent greenhouse gas) 
releases into the atmosphere from the upstream oil and gas industry; 
and (iv) implementing a partial phase-out of fossil fuel consumption 
subsidies accounts.

i believe canada can play a key role in speeding up the widespread 
adoption of these measures, both at home and internationally. Do-
mestically, canada already has a number of policies that target mea-
sures similar to the ones we are proposing in our report, including, 
for example, recent moves to improve the fuel economy of passenger 
cars, as well as various other minimum performance standards to 
improve energy efficiency. canada also prohibits construction of 
certain coal-fired power plants and is engaged in venting and flaring 
initiatives for oil and gas production. Many of these measures will 
require enforcement and, in some parts, strengthening. this would 
build momentum in advance of the important meeting of the confer-

ence of the parties to the un framework convention on climate 
change in paris in 2015. 

What if Canada simply constrained its hydrocarbon exports?
if canada chose to limit its hydrocarbon exports, it may be to the 
detriment of global energy security. this is particularly true when it 
comes to oil: canada is increasing the diversity of global oil supply, 
for it represents one of the few areas where significant growth in 
production is possible among traditional major oil exporters. it is also 
true for natural gas, as the prospect of canadian exports to asia is 
set to accelerate the movement towards a more diversified and flex-
ible international market.

is there a way for Canada to rationalize the apparently 
divergent goals of increasing energy exports and helping to 
address climate change?
let’s start with the oil sands. it is true that their production generally 
emits more greenhouse gases per barrel than that of most types of 
conventional oil. However, on a well-to-wheels basis, the difference 
is much less, since most emissions occur at the point of use (com-
bustion in a vehicle, for example). We estimate that well-to-wheels 
co2 emissions for oil sands production are between 0 per cent and 
15 per cent higher than conventional sources. 

nonetheless, it is important that canada continues the work it is 
doing on mitigation measures to reduce emissions from oil sands 
production. these include developing more efficient extraction 
technologies and using carbon capture and storage. continuing to 
make improvements with water and land management techniques 
is also crucial.

in terms of natural gas, canada’s plans to export growing volumes 
could play an important part in a transition to a low-carbon energy 
future. but even though it brings environmental gains when substitut-
ing for other fossil fuels, reliance on gas alone is not sufficient to meet 
the international goal of limiting the increase in global temperatures 
to 2°c. to meet that goal will require a much larger shift to low- 
carbon energy sources, increasing energy efficiency, choosing renew-
ables and nuclear power, and deploying innovative technologies.

canada is also an important coal exporter. coal met nearly half 
of the rise in global energy demand over the last decade. Whether 
coal demand and trade carries on rising strongly or changes course 
is particularly uncertain. it will depend on the strength of policy mea-
sures that favour lower-emissions energy sources, the deployment of 
more efficient coal-burning technologies and, especially important in 
the longer term, carbon capture and storage. n - Randall Mang

could our nation become an even bigger player in the world energy trade and at the same 
time help contribute to solutions to global warming? We asked Dr. Fatih Birol, the 
chief economist and Director of Global energy economics at the international energy 
agency in paris, for his views.
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the big trade-off

a dilemma is a choice 
between two undesirable 
options. When it comes 
to climate change and 

energy production, it can 
often seem that canada is 

being pulled in two different 
directions. By confronting 
the trade-offs and making 

choices, our energy system 
evolves.
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By Don MacKinnon
President
Power Workers’ Union

Ontario is in the middle of a 
review of its 2010 Long-Term 
Energy Plan (LTEP). Many 
have speculated that with 
slower than forecasted growth 
in energy demand in Ontario, 
building out the full electricity 
generation capacity contem-
plated by the LTEP could 
result in higher than antici-
pated costs to ratepayers and 
unacceptably large surpluses of 
power generation at times. 
New and extremely important 
decisions on the future supply 
mix for Ontario may have to 
be contemplated.

To help inform the LTEP 
review, the Power Workers’ 
Union and the Organization of 
Canadian Nuclear Industries 
commissioned Strategic Policy 
Economics Inc. (Strapolec) to 
assess the economic and green-
house gas (GHG) emission 
impacts associated with two 
supply mix options for illustra-

tive purposes. One scenario – 
Retained Wind − assumes that 
planned new wind generation 
goes forward while investments 
in nuclear power generation are 
curtailed. Under this scenario, 
additional gas-fired generation 
is needed as a backstop to the 
intermittency of wind genera-
tion.  Wind generation pro-
duces electricity approximately 
30 percent of the time. The 
other scenario – Retained 
Nuclear − assumes that the 
planned refurbishment of exist-
ing nuclear reactors and the 
building of new reactors would 
proceed while the proposed 
development of new wind gen-
eration would not.

The Strapolec study – Ontario 
Electricity Options Compari-
son − concludes that the 
Retained Nuclear scenario 
would offer tremendous advan-
tages over the Retained Wind 
scenario. Retaining the cur-
rently planned nuclear capacity 
would produce $56 billion in 
direct benefits to Ontario’s 
economy, $27 billion in savings 
to ratepayers and $29 billion in 
direct investment in Ontario. 
The net incremental benefit of 
this scenario, compared to the 
Retained Wind one, would be 
$60 billion. It would generate 
$9 billion more in direct 
employment income benefits 
than the Retained Wind sce-
nario, including the creation of 
more than 100,000 person 

years of employment in high-
value Ontario jobs, many in the 
advanced manufacturing sector. 
Additionally, GHG emissions 
would be reduced by more than 
108 million tonnes, 80 percent 
less emissions than the Retained 
Wind scenario.

The study did not consider the 
impact of carbon pricing 
which would further tip the 
scales in favour of nuclear 
generation. 

The study relies on publicly-
available data from the Ontario 
Power Authority, the Indepen-
dent Electricity System Opera-
tor and the Ontario Energy 
Board as well as economic 
impact assessments for wind 
generation from ClearSky Advi-
sors and for nuclear generation 
from Canadian Manufacturers 
& Exporters. The data and 
assumptions used were vali-
dated and consistently applied 
in modelling the two scenarios 
to 2035, the planning horizon 
for the LTEP.

Ontarians should have as much 
accurate information as possi-
ble to make these important 
decisions about our energy 
future. The study confirms that 
investments in nuclear power 
generation will lead to signifi-
cantly lower electricity costs, 
greater direct investment ben-
efits in Ontario and much 
lower GHG emissions.

Ontario has one of the lowest 
carbon electricity system foot-
prints in the world, thanks to our 
province’s hydroelectric and 
nuclear electricity generation. 
For over 50 years, CANDU reac-
tors have produced GHG emis-
sion-free electricity. Each year, 
Canada’s nuclear reactors help 
avoid about 90 million tonnes of 
GHG emissions, about the same 
amount as taking 81 percent of 
Canada’s cars off the road.

Ontario already hosts much of 
Canada’s $6 billion-a-year nuclear 
industry, its 160 supply chain 
companies and its 60,000 direct 
and indirect high-value jobs. 

Investing in our nuclear assets 
reduces Ontario’s growing reli-
ance on imported US shale gas, 
which means better energy 
security. It also means that in 
the future Ontario can continue 
to export low-carbon electric-
ity to our fossil-fuel dependent 
neighbours and can power 
“Made-in-Ontario” zero-emis-
sion electric vehicles. 

Ontario’s future economic 
prosperity will be dependent 
upon ensuring that our busi-
nesses and industries continue 
to have affordable, reliable, 
low-carbon electricity.  

The Strapolec study should 
help decision-makers make the 
right choices for Ontario’s 
energy future. 

Ontario’s Energy Future  
– Choosing the Smart Path
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ence of the Parties to the UN Framework Convention on Climate 
Change in Paris in 2015. 

What if Canada simply constrained its hydrocarbon exports?
If Canada chose to limit its hydrocarbon exports, it may be to the 
detriment of global energy security. This is particularly true when it 
comes to oil: Canada is increasing the diversity of global oil supply, 
for it represents one of the few areas where significant growth in 
production is possible among traditional major oil exporters. It is also 
true for natural gas, as the prospect of Canadian exports to Asia is 
set to accelerate the movement towards a more diversified and flex-
ible international market.

is there a way for Canada to rationalize the apparently 
divergent goals of increasing energy exports and helping to 
address climate change?
Let’s start with the oil sands. It is true that their production generally 
emits more greenhouse gases per barrel than that of most types of 
conventional oil. However, on a well-to-wheels basis, the difference 
is much less, since most emissions occur at the point of use (com-
bustion in a vehicle, for example). We estimate that well-to-wheels 
CO2 emissions for oil sands production are between 0 per cent and 
15 per cent higher than conventional sources. 

Nonetheless, it is important that Canada continues the work it is 
doing on mitigation measures to reduce emissions from oil sands 
production. These include developing more efficient extraction 
technologies and using carbon capture and storage. Continuing to 
make improvements with water and land management techniques 
is also crucial.

In terms of natural gas, Canada’s plans to export growing volumes 
could play an important part in a transition to a low-carbon energy 
future. But even though it brings environmental gains when substitut-
ing for other fossil fuels, reliance on gas alone is not sufficient to meet 
the international goal of limiting the increase in global temperatures 
to 2°C. To meet that goal will require a much larger shift to low- 
carbon energy sources, increasing energy efficiency, choosing renew-
ables and nuclear power, and deploying innovative technologies.

Canada is also an important coal exporter. Coal met nearly half 
of the rise in global energy demand over the last decade. Whether 
coal demand and trade carries on rising strongly or changes course 
is particularly uncertain. It will depend on the strength of policy mea-
sures that favour lower-emissions energy sources, the deployment of 
more efficient coal-burning technologies and, especially important in 
the longer term, carbon capture and storage. n - Randall Mang
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PUBlIC DEBATE

w
ind has the power to lift a kite, fill a sail 
or soothe the soul. it can also snap trees 
and destroy entire communities. in the 
realm of public debate, wind power has 
become equally volatile.  

ontario has become a flashpoint for the controver-
sy around wind power, particularly since the province 
introduced its Green Energy Act in 2009. the act 
mandates diversification of power generation, adding 
more renewable sources into the mix. it also shifts 
decision-making from municipalities to the provincial 
government (although recent amendments have 
partially undone this change).

Wind has sparked ire in many 
ontario communities partly be-
cause it is pushed the hardest. 

“renewables are going to 
be part of the mix, and wind 
just has to be there,” says 
rupp carriveau, Director of 
the university of Windsor’s 
entelligence research Group, 
which focuses on renewable 
energy generation and storage. 
“Wind is a mature technology. it 
(is) at least 23 or 24 per cent 
efficient at energy conversion – 
twice as efficient as solar, and 
sometimes better.”

upsides like this help 
explain why some rural com-
munities see wind as a key 
to diversifying local energy 
and job creation. for instance, 
wind advocate and chatham-
Kent municipality Mayor randy 
Hope has found community buy-in 
for several major wind projects. 

others, however, see turmoil in wind energy 
proliferation. in addition to public concern about their 
physical presence, the variable nature of wind energy 
presents challenges for the power grid. 

unlike gas, coal and nuclear plants, which provide 
steady baseload generation, wind turbines only work 
when the wind blows. 

“on the power grid, supply must be met by 
demand second-by-second, or you get flickers or 
rolling blackouts, if a mismatch is severe,” says Jatin 
nathwani, a university of Waterloo professor who 
holds the ontario research chair in public policy for 
sustainable energy. “if you have 500 megawatts of 

wind this minute, it can drop to 50 (the next min-
ute), creating a huge gap in the system and stress 
over a very short timeframe.” 

nathwani says wind’s variability is manageable 
with ontario’s current mix, where it accounts for 
only about 2,000 of ontario’s 35,000-megawatt 
generating capacity. but with plans to increase wind 
to 10,000 megawatts by 2020, the issue becomes 
“a challenge to the system.” 

that challenge can be met several ways: through 
improved power storage, regional power-sharing 
in Quebec, Manitoba and the northeastern united 

states, or back-up generation systems that kick 
in when wind power drops. nathwani says 

hurdles like these are worth addressing. 
“With current policies, ontario’s green-

house gases will be about the lowest in 
the world, with the exception of regions 
dominated by hydro generation,” he says. 
“that becomes an ontario advantage.”

for many communities, wind power 
remains a difficult sell. Many energy 

companies now devote major resources 
to meaningful consultation and education – 

sometimes household by household – to seek 
understanding and assent. 

While chatham-Kent’s turbines haven’t 
escaped controversy, Mayor Hope 
attributes the general receptivity to 
massive public engagement, going back 
years before the Green Energy Act was 
implemented. “We have always believed 
in public engagement,” he said. “We were 

able to put people’s concerns to bed by 
dealing with facts.”
carriveau, who has been part of many 

such community consultations, concurs that 
power companies can’t win through promotion or 
education alone. He also sometimes senses that 
ontario’s wind energy debate speaks to a 
more general issue of people wanting 
more energy, but not wanting any type 
of generating infrastructure in their 
backyards. “What alternative would you 
prefer?” he asks.

still, he says, no energy infrastructure 
can or should be forced on a community. 

“some companies did it right, and 
some didn’t,” he said. “it’s really all 
about attaining your social licence to 
operate.” n
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new energy projects can 
unite communities or 

polarize their constituents. 
integrating green power into 
existing electricity transmis-

sion systems – and into 
communities – is not always 

a straightforward task.

grist for the windMill 
By PATCHEN BARSS 

putting renewable energy systems to work  

“wind is a 
mature technology. 

it is at least twice as 
efficient as solar, and 
sometimes better.”

rupp carriveau

“if you have 500 
megawatts of wind 

this minute, it can drop to 
50 (the next minute), 

creating a huge gap in 
the system.”

jatin nathwani
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Wind turbine technology is attractive because it can generate electrical power without producing emissions that 
pollute the air or contribute to climate change. But integrating wind power into existing electricity systems poses 

various challenges. One such challenge is illustrated using the following charts, which show how demand and 
supply were balanced on one day in 2012 in Ontario.  

Chart 1 illustrates how the demand 
for electricity (the system load) 
varies up and down throughout 

the day. The level below which the 
load rarely drops is the baseload, 

supplied by power plants that 
produce electricity at a constant 
rate. Nuclear reactors supply the 
majority of baseload demand in 
Ontario, supplemented by some 
significant hydropower capacity 
(i.e., dams) and natural gas-fired 
power plants. layered on top of 

the baseload is the load-following 
supply from power plants designed 

to ramp output up or down as 
needed to meet the varying de-
mand. last on the stack is wind, 
the output from which is neither 
steady nor artificially variable – 

its output is naturally variable ac-
cording to the weather.

Chart 2 places wind at the bottom 
of the stack. This reflects general 
Ontario policy to use all available 

wind power at all times. Also, chart 
2 uses a logarithmic plot, which 

visually exaggerates the share of 
wind power. This helps us to see 
how wind output increased when 

demand decreased. This mismatch 
between system demand and wind 

power supply means that, as the 
number of wind turbines increase, 
additional load-following sources 
(e.g., gas, dams) could be needed 
as standby solutions for when the 

wind doesn’t blow.
Thus, the excess of nominal 

power-generating capacity grows, 
costing money to build and to op-
erate. Moreover, to maintain over-
all system reliability and stability, 

neighbouring jurisdictions may 
even be paid to take Ontario’s ex-
cess electricity, further driving up 
costs. That is why increasing the 
share of intermittent, renewable 
power must be considered with 

the whole system in mind. Captur-
ing the full benefits of wind power 
requires system-wide changes – 

not simply more turbines!

deManding supplies
energy reliability  
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i
t’s been described as a game changer and a market disrupter 
– a way to transition the world’s energy economy from fossil 
fuels to renewables. but can natural gas live up to its billing and 
challenge oil as the primary driver of the global economy?

that is a question being asked more and more often as the 
full extent of north america’s natural gas reserves become appar-
ent. While most of the reserves are locked in deep rock formations 
known as “unconventional” or “tight” gas, the evolution of technol-
ogy to access the resource means that massive amounts of this 
valuable resource can now be extracted.

canada is estimated to have natural gas resources of close 
to 4,000 trillion cubic feet, of which approximately 80 per cent 
is “unconventional.” the canadian society for unconventional 
resources calls natural gas a strategic resource for canada that is 
abundant, safe, reliable and affordable. 

among its other attributes, natural gas is an ideal energy source 
for both transportation and power generation. While it is not a 
renewable energy source, natural gas is also considered “clean” 
– a moniker owing to its position as a lower co2-emitting energy 
source compared to other fossil fuels and thus its reputation as 
a bridge to a lower-carbon economy. Given these factors and its 
abundance, natural gas is increasingly touted as having a key role 
to play in meeting canada’s long-term objectives for energy, the 
environment and the economy.

calgary-based reynold tetzlaff, canadian energy leader, 
pwc, says while cheap natural gas is positive for integrated 
heavy oil producers because it’s a big cost component in pro-
cessing, oil will remain the world’s dominant energy source for 
many years to come.

“coal is another story. it’s been a cheap source of power for 
electricity generation for a long time, but the low price of natural 
gas is making it attractive for electricity companies to switch from 
coal,” says tetzlaff.

He adds that while he has not seen a full report on the econom-
ics of switching to coal, it is generally accepted that when the price 
of gas falls below $4 per MMbtu (million british thermal units), it 

starts to make sense to switch.
price is also a factor in the scramble by natural gas-producing 

nations to secure global markets, particularly in asia where de-
mand for liquefied natural gas (lnG) is surging, says tetzlaff.

“there is no question that it’s a bit of a race.” He says natural 
gas exporters – including australia, papua new Guinea and others 
– already have deals with major asian buyers. “that’s the key. if 
you’re going to build an $8-billion lnG export facility, you need to 
get the long-term pricing contracts,” he says.

recent moves by the u.s. to enter the lnG export market are a 
serious competitive threat to canada, adds tetzlaff.

“a year ago it seemed that canada was ahead of the u.s. in 
the race to export lnG. now it looks like the u.s. is going to pass 
canada. However, deciding how much lnG to export is a very po-
litical issue in the u.s. because there are indications that some of 
the big petrochemical plants that moved offshore to reduce costs 
are considering returning to the u.s. because of cheap natural 
gas,” he says.

in a paper published earlier this year, thomas Helbling, a divi-
sion chief in the international Monetary fund’s research Depart-
ment, says it is already widely accepted that the availability of 
shale gas resources has fundamentally changed the outlook for 
natural gas as a source of energy.

“the main increased usage of gas has occurred in the u.s. power 
sector, where the share of electricity produced with natural gas has 
started to rise because many power plants can switch between 
gas and the now relatively more expensive (and dirtier) coal. but in 
the longer term, there is potential for other industries to switch to 
natural gas – even transportation, because natural gas can be used 
in internal combustion engines, which now rely mainly on refined 
petroleum products such as gasoline or diesel fuel,” he wrote.

Helbling’s outlook is supported by the “Golden age of Gas” 
scenario developed by the international energy agency. based on 
the scenario’s assumptions, gas use will increase by 50 per cent 
between 2010 and 2035 and account for over 25 per cent of world 
energy demand. n

the new gas econoMy
By CHRIS FREIMOND  

Will natural gas become a primary driver of the global economy? some say yes.
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unexpected innovations in 
energy technologies can 

put otherwise stable energy 
systems into a sudden state 
of upheaval. this depends 

on both the abundance of an 
energy commodity and the 
technology that puts it to 

new and valued uses.
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energy literacy in canada. it aspires to a future in which canadians are united in their energy prosperity, 
rather than divided by their energy options.
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a
consistent energy-pol-
icy environment will 
go a long way toward 
helping countries 
achieve their energy 

goals. that’s one of the lessons 
canada can learn by observing 
the results of good and bad 
decision-making abroad, says  
Dr. Michal Moore, an adjunct 
professor of energy economics 
at the university of calgary.

a recent international en-
ergy agency study examining 
Germany’s energy environ-
ment, for example, illustrates 
how reactive policy decisions 
can harm investments in 
future energy infrastructure, 
and conversely how a compro-
mising approach to balancing 
energy needs and environ-
mental objectives can help 
keep energy supplies – and 
rates – stable.

prior to the fukushima 
nuclear disaster in Japan, Ger-
many had a long-term plan in 
place to gradually phase out nuclear power. after fukushima, the 
German government chose to accelerate its program in favour of 
fast-tracking renewable energy development.

“Well, they simply couldn’t replace all that baseload capacity,” 
says Moore. as a result, plans to mothball nuclear energy plants 
were subsequently scaled back.

the unintended consequence of this flip flop weakened 
investor support for alternative energy development. “When 
financial markets are confronted by inconsistent decision-
making or policy decisions that act to minimize rewards, (the 
markets) don’t invest. in the end what invest-
ment you do get is either insufficient or not 
timely enough to support your long-term 
energy needs and goals.”

in the meantime, however, Germany’s suc-
cessful use of biomass in coal-fired plants has 
helped it meet its power needs as well as its 
environmental obligations.

studies such as the irena report in January 
2013 note that co-firing dried coal with wood 
or biomass waste reduces emissions from coal 
power generation facilities compared to emis-
sions resulting from coal firing on its own. 

beyond achieving green-
house gas reductions, Moore 
says another advantage is 
simply the ability to continue 
using large and capital-inten-
sive coal boilers and support 
facilities, which are vital to 
meeting power needs. 

if Germany ultimately 
proceeds with its nuclear 
phase-out plan, Moore says, 
“meeting baseload needs 
without converting totally to 
natural gas will depend on 
hybrids such as this.”

for ratepayers, Germany’s 
middle-ground solution 
is thus far causing some 
upward pressure at home, 
but reasonable rate stability 
beyond Germany’s borders. 

Going by the available 
evidence, Moore says 
“while ratepayers in Ger-
many appear to be bearing 
the marginal cost between 
the incentive feed in tariffs 
and the market prices for 

renewables,” the fact that Germany’s nuclear facilities have not 
been fully phased out has helped stabilize baseload capacity. as a 
result, “other countries have not been unduly influenced.”

While unintentional rate impacts are a risk known to regionally 
integrated energy systems, cross-border linkages offer upside 
potential too. for example, Moore says nordic countries reap 
benefits by working together. “they have a lot of hydro and they 
share it via a widespread transmission system.” While canada 
shares its resources in a predominantly north-south fashion, little 

energy travels west-east, a result of provincial control 
over natural resources. 

to address the resulting inefficiencies, Moore 
says canada needs a national energy strategy – 
not one that benefits one region at the expense of 
another, or even one that necessarily wrests control 
of resources away from the provinces. What’s 
needed, he says, is  a “virtual forum where all the 
provinces can get information and discuss what 
they need, and understand how they can trade as-
sets or agree on long-term strategies together. You 
have to have co-operation or you are not going to 
efficiently and effectively provide adequate power 
for the future,” says Moore. n

a view froM abroad 
By IAN MacNEIll   

professor says German energy policies offer lessons worth learning

CASE STUDIES
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germany’s example illustrates how a compromising 
approach to balancing energy needs and environmental goals 

can help keep energy supplies – and rates – stable.

AMENiTY i SERViCE i COMMODiTY i SOuRCE

THE ENERgY SYSTEM   
CONVERSiON i  DiSTRiBuTiON i  STORAgE

the local energy system 
that serves our demand is 

often part of a larger 
system that serves others 
beyond our borders. thus, 

decisions made at a 
local or regional level can 

have unintended impacts on 
neighbouring regions.
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s waterfalls go, Musk-
rat falls is nothing to 
write home about. the 
15-metre tumble of 
water on the churchill 

river in eastern canada is little 
more than a large rapid. but 
small as they may be, these 
falls are poised to deliver 
clean, renewable power to 
the atlantic provinces and 
eastern u.s. seaboard, and 
further elevate newfoundland 
and labrador’s stature as an 
energy-producing province. 

as the site for the develop-
ment of a $7-billion hydroelec-
tric and transmission project, 
Muskrat falls – the first phase 
of the lower churchill river 
development – has become a 
symbol of the region’s energy 
vision for decades to come. 

combined, the hydroelec-
tric potential of Muskrat falls 
and Gull island – the project’s 
second phase – is considered 
to be the best undeveloped 
hydroelectric source in north 
america. together, they 
have a combined capacity of 
more than 3,000 megawatts, 
will be able to provide 16.7 
terawatt hours of electricity a 
year and significantly reduce 
greenhouse gas emissions – 
equivalent to taking 3.2 million 
vehicles off the road each year. 

With construction of Musk-
rat falls now underway follow-
ing final approval in December 
2012 by the Government of 
newfoundland and labrador, 
the 824-megawatt hydroelec-
tric facility is scheduled to start 
transmitting power in 2017. 

ed Martin, president and 
ceo of nalcor energy, the 
province’s public energy corpo-
ration, says the government’s 
go-ahead was a key step 
towards a vision of building a 
strong, sustained economic 
future for newfoundlanders 
and labradorians. 

nalcor says Muskrat falls 
will power homes and busi-
nesses across newfoundland 
and labrador with clean, 

renewable energy for gen-
erations. it will help meet 
growing energy demands in the 
province, and will be a valuable 
power-producing asset for 
more than 100 years. 

specific benefits include 
long-term rate stability, an end 
to dependence on oil for power 
generation, energy for future 
mining and industrial develop-
ment in the province, a link to 
north america’s electricity grid 
for exports, and a source of 
clean, renewable power. 

When operational, ap-
proximately 40 per cent of the 
power generated at Muskrat 
falls will be used locally in 
newfoundland and labrador to 
meet the province’s electricity 
needs. another 20 per cent 
will be sold to neighbouring 
nova scotia, and power surplus 
to the province’s needs will 
be exported to other parts of 
atlantic canada and the north-
eastern united states.

nalcor says the economic 
benefits during construction 
of the facility include $1.9-bil-
lion in income to newfound-
land and labrador labour and 
business; 1,500 direct jobs 
per year on average across 
more than 70 occupations; an 
average of 3,100 direct jobs at 
peak employment in 2015; and 
9,100 person-years of direct 
employment, of which 5,800 
will be in labrador where the 
hydroelectric generation facil-
ity is being built. 

the cost of the project is 
being partly offset by revenue 
from newfoundland and lab-
rador’s provincial offshore oil 
resources, which has allowed 
the province to invest revenue 
from non-renewable resources 
into renewable resources. 

Despite its promise, the 
project’s economic feasibility 
remains contentious. for ex-
ample, Martin was challenged 
at nalcor’s 2013 annual general 
meeting to justify what one 
speaker described as “putting 
the trappings of an elephant 
on the back of a mouse.” other 
speakers were worried that 
possible reduced revenue due 
to changing market condi-
tions would mean that the 
annual capital repayment and 
debt servicing costs would be 
passed on to consumers. 

Martin says whatever the 
annual costs may be, they will 
be less than the alternative. 
“that’s what the economic 
analysis says, simple as that. 
it’s the least-cost option for the 
most amount of power.”  n 
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•  FEATuRED ENERgY PROJECT  •

Muskrat falls 
53.2467° n, 60.7659° w 

out back
selected data, challenges and diversions 

in Newfoundland and Labrador, tapping a waterway’s 
current is set to yield transformative power. 

By CHRIS FREIMOND 
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transmission infrastruc-
ture that connects remote 
energy sources to concen-
trations of market demand 
can help build the founda-
tions for economic growth 
and prosperity. this article 
mirrors themes explored on 

page 14.
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•  FACT AND FiguRES  •

energy index  
 

60% 
canadians who say they know 
a little about energy generation

63% 
canadians who say they know 
a little about energy use

74% 
canadians who acknowledge 
they could do more to 
increase their environmental 
action

24%
canadians who say they do 
everything they can to 
reduce their environmental 
footprint

1 in 3 
number of baby boomers 
who say they are more 
concerned about the 
environment now than a year 
earlier

66% 
canadians who say they have 
replaced all light bulbs in 
their homes with energy-
efficient ones

59% 
canadians who say they have 
reduced household waste by 
about half

49% 
canadians who say they have 
reduced power consumption 
in their homes by at least 30 
per cent

77% 
canadians in 2012 who 
said they were “very” or 
“somewhat” concerned 
about the impact of 
energy generation on the 
environment 

3% 
canadians who say they are 
“not at all concerned”

62.8% 
total energy production 
that came from alberta, 
the country’s largest energy 
producer by province/territory

29% 
reductions in greenhouse 
gas emissions per barrel of oil 
produced from the canadian oil 
sands since 1990

70% 
amount of water used in the 
canadian oil sands project that 
is now recycled

154,000 
number of workers in canada 
employed by the energy sector 
in 2011 (including mining, oil 
and natural gas)

23 
number of coal mines across 
b.c., alberta, saskatchewan 
and nova scotia

1968 
operated by ontario Hydro, 
canada’s first full-scale nuclear 
generating station – the
Douglas point facility using 
canDu technology – comes 
online

1984 
the year the Douglas point 
nuclear power station was 
decommissioned 

62% 
total amount of electricity 
generated by nuclear power in 
ontario in 2011 

15% 
amount of electricity 
generated by nuclear power 
across canada in 2011

19 
number of nuclear reactors 
generating electricity for 
commercial use in canada

63% 
Hydropower used to generate 
electricity across canada in 
2011 

3rd largest 

Where canada stands 
globally when it comes to 
hydroelectricity generation

45 
number of biomass-fuelled 
power plants in canada in 2012

140 
number of wind farms across 
canada in 2012

3,540 
number of wind turbines 
across canada in 2012 

sources: statistics canada, canadian nuclear association, Montreal economic institute, centre for energy, coal association of canada, canadian electricity association, 
bullfrog power, university of calgary
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out back

• HAS YOuR ENERgY LiTERACY BEEN uPgRADED?  •

quiz 

 

e
ach of the questions 
below is distilled from 
information found 
within the articles in 
this issue of Energy 

Exchange. find out whether 
your understanding of energy 
has been refined or whether 
you still need to get cracking. 
Good luck!

1. Of the energy needed to 
bring food to your plate, what 
activity comprises the largest 
share?
(a) Growing it at the farm
(b) transporting it to the 
grocery store
(c) bringing it from the grocery 
store to your home
(d) cooking it

2. A nation’s economic 
productivity is determined 
by many factors. in terms of 
energy, it is often related to:
(a) the amount of energy that 
it uses
(b) the efficiency with which it 
uses energy
(c) whether it relies on fossil or 
renewable fuels
(d) its mix of available energy 
sources

3. According to Bruce 
Anderson in “Canada’s Energy:  
Where We’re Coming From,” 
one of the three powerful 
trends affecting Canada’s 
future energy development is: 
(a) increasing energy use 
despite improvements in 
energy efficiency
(b) increasing demand for 
energy exports
(c) increasing political 
quagmires
(d) all of the above

4. in “Canada’s Energy:  
Where We’re going,” why 
does Ralph Torrie call 
electricity the “champagne of 
energy”?
(a) it powers our most valued 
and versatile services
(b) We pay more for it than 
any other form of energy
(c) it creates zero emissions at 
its point of use
(d) all of the above

5. Energy sector jobs are a 
challenge to fill because:
(a) they can have negative 
perceptions among youth
(b) training and mentoring 
programs are insufficient
(c) there is a lack of highly 
skilled labour
(d) all of the above

6. To contribute to global 
action on climate change, 
what does the Chief Economist 
of the international Energy 
Agency recommend that 
Canada NOT do?
(a) halt exports of fossil fuels
(b) establish energy-efficiency 
mandates for buildings and 
vehicles
(c) restrict construction of 
least-efficient coal-fired power 
plants
(d) increase venting and flaring 
initiatives in the oil and gas 
sector to reduce methane 
emissions

7. Wind power is challenging 
to integrate into our existing 
electricity systems because it 
is _____  and _____ .
(a) expensive, controversial
(b) noisy, an eyesore
(c) intermittent, unpredictable
(d) rural, distant

8. Natural gas is poised to 
displace oil and coal in the 
global economy because:
(a) new gas deposits have 
been found around the world
(b) new technology has made 
gas deposits inexpensive to 
develop
(c) it is cleaner burning
(d) it has lower overall 
greenhouse gas emissions

ANSWERS
1. (a)-in “food for thought” (p. 5), we 
learn that farm-level decisions about 
how food is grown account for the vast 
majority of energy used to bring food to 
your table.
2. (b)-in his article “in energy use, 
efficiency Matters” (p. 8), todd Hirsch 
explains that wealthy countries are 
learning to use energy more efficiently 
and therefore are able to generate more 
wealth per unit of energy used.
3. (a)-bruce anderson also identifies 
reluctance to pay higher prices for 
sustainable energy and environmental 
concern as the two other trends. for 
details, see his article, starting on p. 10.
4. (d)-to find out more, see ralph 
torrie’s article, starting on p. 11.
5. (d)-in “filling tomorrow’s energy 
Jobs” (p. 16), each of these factors 
is cited as a detriment to canada 
becoming an energy superpower.
6. (a)-in “the big trade-off” (p. 24), 
Dr. fatih birol explains that limiting 
canadian fossil fuel exports may 
threaten global energy security.
7. (c)-as we see in “Grist for the 
Windmill” (p. 26), our electricity 
systems have developed to generate and 
supply power on demand; wind power 
must be harnessed opportunistically.
8. (b)-in “the new Gas economy” 
(p. 28), we learn that new technology 
enables the extraction of massive 
amounts of natural gas from deep rock 
formations that were previously not 
economical to access.

YOuR SCORE 

by the way, an upgrader is a 
facility that refines bitumen 
into synthetic crude oil 
through processes that 
include distillation and 
cracking. if you got all of 
those opening puns, give 
yourself a bonus point!
• 7 or more – 
congratulations! You’ve 
been upgraded!
• 4 to 6 – Well done! You 
may wish to read a few 
more articles to refine your 
knowledge.
• 3 or less – You need to get 
cracking!
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out back

i keep hearing about

energy literacy.

but what is the power

of this mastery?

i turn off the lights

like some earth Hour geek.

i wash clothes and dishes

when prices aren’t peak.

i have a smart meter

that allows me to see

how to reduce my costs

and illiteracy.

is this not enough?

What more must i know?

What more must i do?

What more do i owe?

tell me, tell me,

Minister Joe!

What’s with the pipelines?

i cannot keep them straight.

northern Gateway, West-east -

they’re an endless debate.

Will we go to Hell

for Keystone Xl?

or can we do it right

to make canada great?

and what’s this i hear

about our “dirty oil”?

that the european union

seeks our exports to foil?

and what about the gas plants

that aren’t being built?

should we focus on more power

instead of more guilt?

Wind farms and solar -

surely they must be legit?

then why did the Wto declare

ontario full of ... fit?

and what are the impacts

of each of these, please?

on the economy, society

and those dreaded GHGeez?

How do these issues

come together to make sense

in a world so full 

of manoeuvres and pretense?

these are my questions,

but merely a few.

perhaps energy literacy

can help find what’s true.

i will try to learn more,

to see the connections,

to help canada lead by example

and not by objections.

because this is my home,

and my native land,

and we can’t afford to keep

our heads in the sand.

•  HuMOuR  •

oh, the power we’ll know  
By lINDA KlAAMAS
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•  Join the Environmental Protection Team by 
making pre-authorized monthly contributions 
to provide ongoing financial support. 

“ Pollution Probe has been our 
choice of a voice to move  
environmental issues to the  
forefront and toward change.” 

–  Stan Taylor, environmental consultant at  
Taylor Environmental and Safety Solutions Inc., 
donor for more than 20 years (pictured with 
his family)

•  Make a Single Donation to help Pollution 
Probe achieve positive and tangible  
environmental change. 

“ Pollution Probe’s balanced messaging directs the call for 
action toward governments, energy and transportation 
authorities, corporations and individuals, and promotes 
the contributions of each of them to take action to make 
change a reality.”  

–  Sister Nancy Wales of the Sisters of St. Joseph of London, donors for  
20 years

•  Give a Gift of Securities and pay no capital 
gains tax. When individuals sell appreciated 
stocks, mutual funds or flow through shares, 
they are required to pay tax on 50 per cent of 
the resulting capital gains; however, if they 
donate the securities to a registered charity, 
they pay no capital gains tax.

“ I may not remember when I 
first got involved with Pollution 
Probe, but environmental  
awareness, research and lobbying 
have always been important  
to me.”  

–  Rupen Seoni, vice president and practice 
leader at Environics Analytics, donor for 
more than 20 years

•  Preserve the Future through a planned gift, 
leaving your own legacy to the environment 
by supporting an organization that you know 
and trust. 

“ I’m sure that Dad would be pleased to have this recognition 
of his and Mom’s final support for Pollution Probe.” 

–  Robert Stewart, who travelled to Toronto from Ottawa to deliver  
personally his parents’ final gift

•  Donate in Someone’s Name to celebrate  
a special occasion or to honour the memory 
of a special person.   

“ We have focused our own 
environmental volunteer work 
and household efforts on energy 
efficiency, renewable energy  
and climate change. These are  
all areas where Pollution Probe 
has done good work.” 

–  Barb Campbell, IT consultant, donor for more than 20 years  
(pictured with husband and fellow donor Richard Ehrlich)

•  Maximize by Matching your donation to  
Pollution Probe by signing up for workplace 
giving or by taking advantage of Employee 
Matching Gift Programs.  

“ I believe very strongly that  
individuals can make a  
difference by driving less,  
reducing energy consumption, 
buying less, repairing  
more, lobbying politicians and 
business leaders for sustainable  
change, and by supporting 

 credible environmental organizations like Pollution Probe.”

–  Marjorie Lamb, writer and former Pollution Probe board member,  
donor for more than 20 years

TO MAKE YOUR DONATION TODAY  
PLEASE CONTACT ANNUAL GIVING MANAGER TATIANA SLOBODCICOV, CFRE,  
AT 1-866-926-1907 X 247 OR DONATIONS@POLLUTIONPROBE.ORG

Join Pollution Probe’s Supporters Today!out BACK

Wind farms and solar -

surely they must be legit?

Then why did the WTO declare

Ontario full of ... FIT?

And what are the impacts

of each of these, please?

On the economy, society

and those dreaded GHGeez?

How do these issues

come together to make sense

in a world so full 

of manoeuvres and pretense?

These are my questions,

but merely a few.

Perhaps energy literacy

can help fi nd what’s true.

I will try to learn more,

to see the connections,

to help Canada lead by example

and not by objections.

Because this is my home,

and my native land,

and we can’t afford to keep

our heads in the sand.

oh, the power we’ll Know  
By LINDA KLAAMAS
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Pollution Probe’s 2013  
AnnuAl GAlA Dinner Committee

HonourAry Committee
Courtney Pratt, C.M. (Chair), Charles S. Coffey, O.C.,  
Rick George, Gordon M. Nixon, C.M., O.Ont.,  
Prof. John C. Polanyi, John H. Tory, O.Ont., Jaime Watt

Dinner Committee 
Jim Burpee, David Butters, Daniel Gagnier, Blake Hutcheson, 
Gord Lambert, Don MacKinnon, Bruce McCuaig,  
Nicholas Parker, Michael Sabia, Doug Thomson

COME TOGETHER
TUESDAY, NOVEMBER 19, 2013

THE FAIRMONT ROYAL YORK HOTEL

PleAse join us 
AnD HelP DisCover 
WHAt We CAn  
builD toGetHer.
Reserve your spot today at  
www.pollutionprobe.org/gala

ANNUAL GALA DINNER
2013
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