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Hydro Québec in 2008

Quebec is the fourth largest producer of hydro-electricity in the world behind
China, Brazil and the United States.'

As a result of its low-cost heritage hydro-electric resources, Hydro Québec’s
electricity rates are amongst the lowest in North America. For example, residential
electricity rates in Montreal are 39% lower than Toronto’s and 68% lower than
New York City’s.?

In 2008, 89% of Hydro Québec’s electricity was sold in Quebec and 11% was
exported.3

In 2008, Hydro Québec’s royalty, dividend and tax payments to the Province of
Quebec equaled $3.345 billion.*

Strategic Plan 2009-2013

In 2009, Hydro Québec released its strategic plan for 2009 to 2013. According

to Hydro Québec, by 2013 its net income (profits) is forecast to decline by 24 %;
the combined return of its royalty, dividend and tax payments to the Province of
Quebec is forecast to decline by 21%; and its electricity rates are forecast to rise by
8%.°

Table 1 below compares key Hydro Québec financial indicators for 2008 and
2013.

Table 1: Hydro Québec Financial Statistics®

2008 Actual 2013 Forecast Percent Change
Net Income $3.141 billion $2.4 billion -24%
Royalties $552 million $642 million +16%
Dividends $2.252 billion $1.677 billion -26%
Tax Payments $541 million $328 million -39%
Return on Equity 15.4% 13.1% -15%
Shareholders Equity | $22.062 billion $19.215 billion -13%
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Hydro Québec’s forecast of falling profits and rising prices is due to at least three
important factors. First, the cost of electricity from new supply projects will be
much higher than the cost from its existing heritage hydro-electric resources. In
essence, Hydro Québec has already developed all of the province’s low-cost hydro-
electricity resources. Second, the electricity demands of its domestic customers
are forecast to continue to rise and Hydro Québec is planning to meet this rising
demand by building new, high-cost generating stations. Third, Hydro Québec’s
profits from its net electricity exports are forecast to fall by 43% per kWh between
2008 and 2013. ™

Figure 1 compares Hydro Québec’s average cost of producing electricity in 2008
with the projected cost of: a) the Eastmain-1—A/Sarcelle/Rupert hydro-electric
project which will come into service between 2009-2012; and b) the Romaine
hydro-electric project which will be completed in 2020.7°

The cost of Eastmain-1-A/Sarcelle/Rupert is more than double that of Hydro
Québec’s heritage water power facilities.

The cost of Romaine is four times greater than Hydro Québec’s heritage water
power facilities.

Figure 1: Hydro Québec’s Electricity Generation Costs®
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The costs for the Eastmain and Romaine projects do not include the cost of local
community benefit agreements Hydro Quebec has signed.
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Furthermore, according to Hydro Québec its total cost of new supply (generation
and transmission) is forecast to increase from 5.85 cents per kWh in 2010 to
14.37 cents per kWh (2010 $) in 2016.° As a result, within the period of the next
six years, Hydro Québec’s cost of new supply will exceed the average price of its
electricity exports, namely, 9 cents per kWh in 2008.1°

As a result of forecast rising domestic demand, Hydro Québec’s peak capacity
requirements will rise by 13% by 2013 and by a total of 19% by 2017. See Figure
2 below.

Figure 2: Quebec’s Peak Capacity Requirements™!
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A combination of rising costs and rising demand must inevitably lead to higher
electricity prices for consumers or lower profits for Hydro Québec or both.

Hydro Québec is at a turning point. Having developed all of the province’s
low-cost hydro electric resources, it can no longer increase its profits and lower
domestic rates by building low-cost hydro facilities. Now, new projects will mean
higher rates and/or lower profits.
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Fortunately, Hydro Québec has two viable options to meet its customers’ electricity
needs without building new, high-cost hydro-electric generating stations, namely,
energy efficiency and greater coordination of its power system with Ontario’s.

Energy Efficiency: Quebec’s New Pot of Gold

By investing in energy efficiency, Hydro Québec can deliver multiple benefits to its
customers and the Province of Quebec.

First, by increasing its customers’ energy efficiency, it can lower its customers’
electricity consumption and hence their electricity bills.

Second, electricity efficiency investments, by reducing electricity demand growth,
will reduce the upward pressure on its electricity rates.

Third, electricity efficiency investments, by reducing domestic demand, can free up
some of Hydro Québec’s existing electricity supplies for highly profitable electricity
sales to the U.S. or Ontario. Specifically, all energy efficiency investments that

can save a kWh for less than the price of electricity exports will increase Hydro
Québec’s profits.

For example, in 2008, the average price of Hydro Québec’s export sales was 9
cents per kWh. Assuming electricity prices in the future average at least 9 cents
per kWh, then all energy efficiency investments that can save a kWh for less than 9
cents a kWh will increase Hydro Québec’s profits.

Quebec’s Electricity Consumption per Person

As a result of its very low electricity rates, Quebec’s electricity consumption per
person is very high. In fact, according to Professors Bertrand and Duclos, Quebec’s
electricity consumption per person is the highest in the world."? As Figure 3
reveals, Quebec’s electricity consumption per person is double that of Ontario and
almost triple that of New York State.

There are a couple of factors that partially explain Quebec’s very high per capita
electricity consumption. First the province has a large aluminum industry that is

a significant power consumer. Second, the province is much more dependent on
electric space heating than most other jurisdictions. If we exclude Quebec’s use of
electricity for aluminum production and space heating, the province’s electricity
consumption falls to 15,606 kWh per person.!* (However, if we exclude Ontario’s
use of electricity for space heating, its electricity consumption falls to 10,479 kWh
per person.'*) Therefore, even if we exclude these factors, Quebec’s electricity
consumption per person is 50% greater than Ontario’s and 80% greater than New
York State’s.
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Figure 3: Annual Electricity Consumption Per Person, 2008*°
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Furthermore, while Hydro Québec forecasts that Quebec’s electricity demand will
grow by 7.5% by 2017'¢, Ontario’s electricity demand is forecast to continue to
fall. Specifically, Ontario’s demand for electricity fell by 10% between 2006 and
2009 and is forecast to continue to fall by a further 7.7% by 2018.17

These facts suggest that Hydro Québec has a very large untapped energy efficiency
resource potential that can be harvested to reduce its customers’ electricity rates
and bills and to increase its profits.

Hydro Québec’s Energy Efficiency Programs

Hydro Québec is planning to spend $3.5 billion to reduce its domestic customers’
electricity consumption by 11 billion kWh by 2015.'8

Assuming these energy efficiency investments have an economic life of only ten
years, Hydro Québec’s annual average cost of saving a kWh is approximately 4.7
cents per kWh."

This means that Hydro Québec’s average cost of saving a kWh is substantially
lower than Hydro Québec’s average revenue from exporting a kWh, namely 9
cents per kWh in 2008. Therefore, assuming an average export price of 9 cents
per kWh, Hydro Québec’s energy efficiency investments will increase its profits by
$473 million per year.?
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However, a review of Hydro Québec’s energy efficiency incentives for its business
customers reveals that it is not encouraging its customers to pursue all cost-
effective energy efficiency opportunities. Hydro Québec should be encouraging all
investments that can free up more of its existing hydro-electric generation capacity
for export at an annual cost that is less than or equal to the market value of
electricity exports (9 cents per kWh in 2008).

Hydro Québec’s Energy Efficiency Incentive Payments for Large
Industrial Consumers

Hydro Québec pays its large industrial consumers between 10 and 15 cents per
kWh saved during the first year of operation of an energy efficiency investment.?!
Assuming these investments will actually deliver savings for ten years (a very
conservative assumption), Hydro Québec’s incentive is therefore equivalent to
average annual payments of only 1 to 1.5 cents per kWh for ten years.

Needless to say, an average annual energy efficiency incentive of only 1 to 1.5 cents
per kWh will not persuade large industrial customers to pursue all cost-effective
energy efficiency opportunities.

Hydro Québec’s Energy Efficiency Incentive Payments for
Building Owners

For existing and new buildings Hydro Québec has a three tier energy efficiency
incentive structure as shown in Table 2.

Table 2. Hydro Québec’s Energy Efficiency Incentives for Existing and New Buildings??

Energy
Savings

Energy Savings Incentive for Low
Cost Measures

Energy Savings Incentive for
Higher Cost Measures

Up to 10%

5 cents per kWh saved in the first
year

15 cents per kWh saved in the
first year

10% to 25%

10 cents per kWh saved in the
first year

30 cents per kWh saved in the
first year

More than
25%

15 cents per kWh saved in the
first year

55 cents per kWh saved in the
first year

As Table 2 reveals, the financial incentive varies with the cost of the measure and
the magnitude of the savings achieved. For low cost and easy-to-achieve savings,
the financial incentive is relatively low. For higher cost and harder to achieve
savings, the financial incentive is higher. This incentive structure makes sense.
However, the maximum incentive, 55 cents per kWh saved during the first year, is
still much too low.
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Assuming the energy efficiency measure lasts for just 10 years, an incentive of

55 cents per kWh saved during the first year is equivalent to an average annual
incentive of 5.5 cents per kWh. If the energy efficiency measure lasts for 25
years, an incentive of 55 cents per kWh saved during the first year is equivalent
to an average annual incentive of 2.2 cents per kWh. Once again, Hydro Québec
is not encouraging its customers to pursue all their cost-effective energy efficiency
opportunities.

Coordinating Ontario’s and Quebec’s Electric Power Systems

Demand for electricity in Quebec peaks on cold winter days, whereas Ontario’s
peak demand occurs on hot summer days when the province’s air-conditioners

are running full out. In other words, Quebec has surplus generating capacity in
the summer and Ontario has surplus generating capacity in the winter. By more
closely coordinating the two provinces’ power systems, Hydro Québec’s need to
build new high-cost hydro-electric generating capacity to meet its winter peak
demands will be reduced. Similarly, Ontario’s need to build new high-cost natural
gas-fired power plants to provide peak power on hot summer days will also be
reduced.

Ontario’s total wind power potential is 13 times greater than its total annual
electricity consumption.?® Nevertheless, wind power is intermittent and its
production levels are much higher in the winter than the summer. For example,

in August 2006 the average capacity utilization rate of Ontario’s wind turbines
was only 13%, whereas in February 2007 it was 43%.2* Therefore, in the winter,
Ontario can export its excess wind generation to Quebec and reduce Hydro
Québec’s need to build new, high-cost hydro-electric generating capacity to meet its
customers’ electricity needs.

Conversely, in the summer, when Ontario’s wind generation is below average,
Hydro Québec could increase the output of its hydro-electric generating stations
and export electricity to Ontario. As a result, Ontario’s need to build and operate
new, high-cost natural gas-fired power plants on hot, smoggy summer days would

be reduced.

For Quebec, this has the added advantage of reducing some of the impact of
reversing normal seasonal water flows, e.g., creating high downstream water levels
in winter rather than in spring and summer, the ecological equivalent of watering
your garden in February.
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Conclusions & Recommendations

Since Hydro Québec has already developed all of the province’s low-cost hydro-
electric resources, it can no longer increase its profits and lower its rates by building
new water power generating stations. This means that Hydro Québec’s policy of
building new hydro-electric power plants is no longer in the financial self-interest
of its customers or its shareholder — the Province of Quebec. To prosper in the
21st century, Hydro-Quebec must reduce its need for new, high-cost hydro-electric
generating capacity by investing in energy efficiency and by better coordinating its
power system with Ontario’s.

The aggressive and cost-effective pursuit of energy efficiency by Hydro Québec

will simultaneously reduce its customers’ electricity bills, make Quebec’s industries
more competitive and free up more of its existing hydro-electric generating capacity
for highly profitable exports to Ontario and the U.S.

Right now, Quebec badly lags its major North American competitors in electricity
productivity ($ of Gross Domestic Product produced per kWh of electricity
consumed). In 2008, Quebec produced just $1.60 (Cdn $) worth of goods and
services for each kWh of electricity consumed in the province. By comparison,
Ontario produced $3.95 (Cdn. $) and New York State produced $6.91 (U.S. $).2°

The demand for electricity peaks in the winter in Quebec and in the summer in
Ontario. By more closely coordinating the two provinces’ power systems, Hydro
Québec and the Ontario Power Authority can reduce Quebec’s need for new high-
cost hydro-electric generating capacity in the winter; and Ontario’s need for new,
high-cost natural gas-fired power plants to supply power on calm, hot summer days
when the province’s air-conditioners are running full out and its wind turbines are
producing minimal power.

Increased Hydro Québec electricity exports, by displacing fossil power generation,
will also help Ontario and U.S. States reduce their greenhouse gas emissions.
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Recommendation #1

Hydro Québec should pursue all energy efficiency investments that can save a kWh
at an annual cost that is less than or equal to the market value of its electricity
exports (e.g., 9 cents per kWh in 2008).

Recommendation #2

After the implementation of Recommendation #1, if Quebec’s domestic demand
for electricity continues to rise, Hydro Québec should pursue all energy efficiency
investments that can save a kWh at an annual cost that is less than or equal to its
total (generation and transmission) cost of new supply (e.g., 14.37 cents per kWh
in 2016).

Recommendation #3

Hydro Québec should reduce its need for new high-cost hydro-electric generation
capacity by entering into a long-term agreement with the Ontario Power Authority
to increase its imports of surplus wind power from Ontario in the winter and to
increase its exports of surplus water power to Ontario in the summer.
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