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Executive Summary

Ontario used to be a jurisdiction with low electricity costs. This was a competitive advan-
tage, helping to attract and keep business and foster economic growth. Recently, how-
ever, largely as a result of the Green Energy Act and its induced inefficiencies, Ontario
electricity prices have soared, threatening industrial competitiveness, in particular that
of the manufacturing sector for which electricity is a major input cost.

Ontario now has the highest electricity costs across all Canadian provinces and
among the highest costs in North America. In 2016, large industrial consumers in
Toronto and Ottawa paid almost three times more than consumers in Montreal and
Calgary and almost twice the prices paid by large consumers in Vancouver. Even some
select large industrial consumers (Class A) that were granted rate reductions still paid
higher rates than high-demand electricity users in Quebec, Alberta, and British Columbia.

Ontario electricity costs are also among the fastest-growing. Between 2010 and
2016, electricity costs for small industrial consumers in Ottawa increased by 50% and
in Toronto, 48%, while the average rate of increase in the rest of Canada was only 15%.
Increases for large industrial consumers of electricity in Ontario were likewise far above
those in other provinces.

Ontario’s manufacturing sector accounts for almost 40% of Canada’s exports, so
its decline is a matter of national concern. Between 2005 and 2015, Ontario’s manufac-
turing output declined by 18% and employment by 28%. Notably, the paper manufac-
turing and iron and steel sectors, the two most electricity-intensive sectors in Ontario
prior to the big price increases, shrank the most: the manufacturing sector by 32% and
the iron and steel sector by 25%. Manufacturing in all provinces fell during the 2008
recession but bounced back elsewhere in Canada. Only Ontario has failed to recover to
pre-recession levels. The drop in employment from 2008 onwards in Ontario was 14%.

Compared to many American and Canadian jurisdictions, Ontario has exhibited
the most substantial decline in its manufacturing sector over the past decade. Between
2005 and 2016, while many Northeast jurisdictions that are Ontario’s main competi-
tors boosted their manufacturing sector’s share of GDP, in Ontario it declined by 5.1
percentage points. Since Ontario’s manufacturing sector is lagging behind other juris-
dictions, global factors such as world demand, exchange rates, and technological change
cannot explain the poor performance. What is different for Ontario is the problem of
rising electricity costs, which have likely placed too large a financial burden on Ontario’s
manufacturing sector and hampered its competitiveness.

Our study documents the decline of Ontario’s manufacturing sector and then seeks
to evaluate the role of growing industrial electricity costs. We estimate that about 64%

or two thirds of the lost manufacturing jobs from 2008 to 2015 could be attributable
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to rising electricity prices. Taking the provincial government’s claims for its green-
energy job-creation initiative at face value at face value, we estimate that Ontario may
have lost at least 1.8 permanent manufacturing jobs for every new job created under
the green-energy initiative since 2008. This is likely a lower bound, since many of the
green-energy jobs were only temporary.

The problem of rising electricity costs is a problem made in Ontario, directly tied
to the provincial government’s policy choices, which include aggressively promoting
renewable sources, structuring long-term contracts poorly, and phasing out coal. The
significant employment losses in Ontario’s manufacturing sector and the overall stag-
nant employment and economic growth rates in this province should concern policy
makers. We urge the government to consider meaningful reforms aimed at significantly

lowering electricity costs in the province.
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Introduction

Over the past decade, the price of electricity for most consumers has increased sub-
stantially in Ontario. Between 2013 and 2015, industrial electricity rates rose by 16%
(Ontario Chamber of Commerce, 2015) and, according to data from a 2016 Hydro-
Québec survey, Ontario residential and industrial customers now pay the highest elec-
tricity costs among all major Canadian cities, and face some of the highest costs in all
of North America.

Ontario used to be a jurisdiction with low electricity costs. Low power prices were a
competitive advantage for this province, helping to attract and keep business and foster
economic growth. Recently, however, as a result of the Green Energy Act and its induced
inefficiencies, the cost disadvantage compared to other jurisdictions has threatened
industries by undermining their capacity to grow, hire new workers, and make invest-
ments. A recent study by the Ontario Chamber of Commerce (2015) indicated that one
out of 20 businesses in Ontario expects to close in the next five years as a result of high
electricity costs. This study also found that high electricity costs crowd out investment
opportunities in this province: 40% of industries and businesses were found to have
cancelled or delayed their investment decisions.

Electricity is a major input cost for the manufacturing sector. Therefore, rising
electricity prices and related items such as the costs of transporting and delivering the
power place a financial burden on this sector, hampering its competitiveness. Since a
highly competitive environment does not allow manufacturers simply to pass rising
input costs on to customers, reduced profit margins can force businesses to close or
move to other jurisdictions. As an industry group known as Concerned Manufacturers
of Ontario recently explained, the Ontario government will face the prospect of fac-
tories moving to other jurisdictions where electricity costs are lower as a result of high
electricity prices (CBC News, 2017).

Given the importance of electricity prices and associated costs, and their impact on
competitiveness, in this study we first evaluate the extent to which industrial electri-
city costs have risen in Ontario and to examine how these cost levels compare to other
Canadian and American jurisdictions. As the manufacturing sector is heavily depend-
ent on electricity, we next examine the impact of rising power prices on that sector and
quantify the total number of related job losses. Many factors such as labour costs, income
taxes, exchange rates, global demand could affect the performance of the manufactur-
ing sector in Ontario. However, by drawing on the extensive literature on the relation-
ship between electricity and labour demand in manufacturing, we are able to isolate and

attempt to quantify the impact of rising electricity prices on employment in this sector.
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Overall, we estimate that as many as two thirds of the lost manufacturing jobs from
2008 to 2015 are attributable to rising electricity prices. If we take the provincial gov-
ernment’s claims for the green-energy job-creation initiative at face value, and assume
that all the new jobs were permanent rather than temporary, we estimate that Ontario
may have lost 1.8 permanent manufacturing jobs for every new job created under the
green energy initiative since 2008. However, since most of the Ontario jobs attributed
to green energy programs, such as building wind farms and manufacturing turbine
components, have proven to be temporary, this ratio should be seen as a lower bound.

Our study proceeds as follows. The first section examines the growth of Ontario’s
industrial electricity costs and compares them to other Canadian and American juris-
dictions. The second section looks at the importance of the manufacturing sector in
Ontario and compares it with other jurisdictions, then examines the evolution of the
main performance indicators of Ontario’s manufacturing sector and its subsectors over
the past few years. Section 3 discusses the electricity market in Ontario and suggests
reasons for the rising electricity costs in this province. The final section seeks to iso-
late the impact of electricity prices from other factors and to estimate the job losses in

Ontario’s manufacturing sector as a result of higher electricity prices.
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The Cost of Electricity in Ontario
and Other Jurisdictions

This section examines the growth in electricity costs faced by industry in Ontario and
compares Ontario electricity costs to those of other jurisdictions. The examination
relies on a major annual survey undertaken by Hydro-Quebec, as well as data from the
government of Ontario and our analysis of industrial electricity costs in Ontario for
different classes of customers (Class A and Class B).

Hydro-Québec’s survey (2016) collects information from, or pertaining to, 22
Canadian and American electricity distribution companies and provides average costs
of electricity in cents per kilowatt-hour (kWh). This is the delivered cost of electricity on
customer bills at specified levels of consumption, including applicable rate riders. The
total reported cost of electricity includes the cost of generation plus transmission and
distribution service costs, and taxes. [1] Figure 1 presents the increase in electricity costs,
inclusive of taxes, for medium-power electricity consumers (small industrial customers)
in two major Ontario cities, compared to the rest of Canada. [2] Between 2010 and 2016,
electricity costs for this selected group of medium power users increased in Ottawa by
50% and, in Toronto, by 48%, while the average cost in the rest of Canada rose by only
15%. The increases in Ottawa and Toronto are greater than in any of the other cities
considered, and more than four times greater than the increase in Montreal, which was
only 11%. In fact, consumers in Edmonton and Calgary enjoyed a slight cost decrease
of almost 1%. In 2016, the selected group of medium power consumers in Toronto and
Ottawa faced the highest all-in electricity costs among all major cities, 16.3¢ and 14.9¢
per kWh, respectively, whereas the same type of consumer in Calgary and Vancouver
paid only 6.5¢ and 9.5¢ per kWh.

Data on electricity costs for large power users reveal the same pattern, indicating that
electricity costs in Ontario exceed those in the rest of Canada (figure 2). As is shown, while
large consumers in Ottawa and Toronto experienced spikes in overall electricity costs of
53% and 46%, respectively, between 2010 and 2016, the average increase in electricity

costs in the other Canadian cities included in the survey was only 14%. In 2016, Toronto

[1] Hydro-Québec’s survey reports data based on rates that were in effect as of April 1.

[2] The cost of electricity in the rest of Canada (outside Ontario) is calculated based on a population-
weighted average of the following 10 cities: St. John’s, Halifax, Charlottetown, Moncton, Montreal,
Winnipeg, Regina, Edmonton, Calgary, and Vancouver. These data are not adjusted for national infla-

tion since we are mainly interested in the comparative interprovincial changes.
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Figure 1: Electricity costs (¢/KWh)—medium power users, 2010 and 2016

¢/KWh

Ottawa, Ontario Toronto, Ontario Rest of Canada

Notes: [1] Electricity cost in the rest of Canada is a weighted average of Canadian cities (excluding Ottawa and
Toronto) based on 2016 census population data. [2] Medium power users have a power demand of 1,000 KW and
monthly counsuption of 400,000 KWh.

Source: Hydro-Québec, 2010, 2016.

Figure 2: Electricity costs (¢/KWh)—large power users, 2010 and 2016

¢/KWh

Ottawa, Ontario Toronto, Ontario Rest of Canada

Notes: [1] Electricity cost in the rest of Canada is a weighted average of Canadian cities (excluding Ottawa and
Toronto) based on 2016 census population data. [2] Large power users have a power demand of 5,000 KW and
monthly counsuption of 3,060,000 KWh.

Source: Hydro-Québec, 2010, 2016.
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and Ottawa had the first and second highest all-in electricity costs for large consumers
among all Canadian cities, at 14.7¢ and 14.6¢ per kWh. Large consumers in Ontario paid
almost three times more than consumers in Montreal and Calgary, who paid 6.0¢ and 5.1¢
per kWh over the same year. Similarly, costs in Ontario’s cities were almost twice those
paid by large consumers in Vancouver. While electricity costs in Toronto and Ottawa
rose significantly, by 53% and 46%, respectively, Montreal observed a modest increase of
10%, and both Edmonton and Calgary experienced declines, of 7% and 5%, respectively.

Although electricity costs in Ontario were the highest in Canada for most businesses
in 2016, some select large consumers in Ontario received relief from high electricity
costs in the form of subsidies paid by other users. More specifically, in Ontario, unlike
other jurisdictions, electricity customers are divided into two categories—Class A and
Class B—that pay different electricity rates. Starting in 2011, select industrial electricity
users (the Class A customers) were allowed to shift a portion of their electricity costs
to the remaining industrial, residential, and commercial users (the Class B customers).
These classifications and their differences will be fully discussed in Section 3. In a report
released by the Government of Ontario (Ontario Energy Report, 2015), industrial elec-
tricity rates in Ontario for large electricity consumers (Class A) were calculated and
compared against other jurisdictions. Based on this report, the government claimed
that in 2015 the large industrial firms in Ontario (Class A) paid 8.4¢ per kWh. [3] Even
these large consumers that were granted rate reductions paid higher rates compared to
the large electricity users in Quebec, Alberta, and British Columbia, which paid respect-
ively 5.2¢, 5.9¢, and 7.0¢ per kWh for electricity. In other words, industrial electricity
rates for Class A customers in Ontario in 2015 were 62%, 42%, and 19% higher than
the rates in Quebec, Alberta and British Columbia, respectively.

A more detailed comparison of electricity costs in Ontario relative to other Canadian
and American jurisdictions is shown in table 1, which lists average electricity costs (includ-
ing taxes) for Toronto, Ottawa, and 14 other North American cities. In 2016, the two
Ontario cities included had the highest electricity costs in Canada and among of the
highest costs in North America. Out of 16 cities, Toronto and Ottawa ranked third and
fourth after New York and Boston. Although New York and Boston had higher electri-
city costs than Toronto and Ottawa, the cost differential has been declining over time as
Ontario’s cities have been experiencing faster increases. For instance, in 2010, electricity
costs for medium power users in Toronto were 85% lower than the electricity costs in
New York for the same type of consumers. By 2016, the differential had declined to 51%.
The same pattern exists with large consumers. While in 2010 electricity costs in Toronto
were 35% lower than costs in New York, the differential had declined to only 7% by 2016.

[3] As of April 2015, only 16 companies in Ontario were registered under the Northern Industrial
Electricity Rate, which would receive a rebate of 2¢ per kilowatt hour from the government and pay
6.4¢ rather than 8.4¢ per kWh (Cross, 2017).
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Table 1: Comparison of electricity costs in North American cities for medium and large consumers, 2010, 2016

2010 2016 Percentage change %
Montreal, QC 8.18 9.1 11.4
Calgary, AB 6.61 6.53 -1.2
Edmonton, AB 9.90 9.89 -0.1
Ottawa, ON 9.93 14.94 50.5
Toronto, ON 10.98 16.27 48.2
g Regina, SK 10.33 12.84 24.3
% Vancouver, BC 6.91 9.49 37.3
%’ Winnipeg, MB 6.33 7.53 19.0
8. Boston, MA 15.00 20.25 35.0
S Chicago, IL 10.09 9.35 -7.3
8 Detroit, Ml 9.75 11.71 20.1
= Miami, FL 9.74 11.54 18.5
Nashville, TN 9.20 13.28 44.3
New York, NY 20.35 24.65 21.1
Portland, OR 6.23 10.60 70.1
Seattle, WA 5.67 9.42 66.1
Montreal, QC 5.42 5.95 9.8
Calgary, AB 5.30 5.06 -4.5
Edmonton, AB 7.65 7.12 -6.9
Ottawa, ON 9.53 14.59 53.1
Toronto, ON 10.13 14.74 455
g Regina, SK 7.73 9.60 242
@ Vancouver, BC 5.98 8.23 37.6
‘2 Winnipeg, MB 4.56 5.43 19.1
S  Boston.MA 12.41 16.25 30.9
8 Chicago, IL 9.39 7.61 -19.0
LE Detroit, Mi 7.74 8.69 12.3
Miami, FL 8.35 9.49 13.7
Nashville, TN 7.68 11.86 54.4
New York, NY 13.71 15.74 14.8
Portland, OR 5.38 8.61 60.0
Seattle, WA 5.60 9.08 62.1

Note: All figures in cents per kWh. Taxes are included. Data are as of April 1. Medium consumers=consumption of 400,000 kwh and de-
mand of 1000 kw; Large consumers= consumption of 3,060,000 KWH and power demand= 5,000 KW

Source: Hydro-Québec, 2010, 2016.
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The US data shown in Hydro-Québec’s survey (2016) is at the city level, which may
overstate the costs facing industrial users because costs can be lower in nearby towns.
The US Energy Information Administration (EIA) publishes surveys of power costs by
state and region (US-EIA, 2017). They report average industrial-power costs in June
2016 for New York State of only 6.73¢ (US) per kWh, far below the costs in New York
City shown in table 1. Massachusetts’ industrial costs in the EIA survey are compar-
able to the Boston costs in the Hydro-Québec survey (12.88¢ per kWh) but costs in
Pennsylvania and Ohio average 6.82¢ and 6.74¢ per kWh, respectively, according to
the EIA. While the survey methodologies of Hydro-Québec and the EIA differ, making
direct comparison difficult, these discrepancies indicate that there may be variations
within states that affect the interpretation of US city costs in table 1.

In addition to having some of the highest electricity costs in North America, electri-
city costs in the two Ontario cities included in table 1 are also among the fastest growing.
As discussed above, between 2010 and 2016, electricity costs faced by large consumers
in Ottawa and Toronto rose by 53% and 46%, respectively, compared to 12% and 19%
in Detroit and Winnipeg. Consumers in Chicago enjoyed a cost decrease of 19%. The
fastest rates of increase were in Portland and Seattle but, even with their rapid rise,
their average power costs in 2016 were still below those in Ottawa and Toronto in 2010.
As of 2016, Portland’s and Seattle’s electricity costs for large-demand consumers were,

respectively, 71% and 62% lower than those in Toronto.

Cost of electricity to class A and class B customers in Ontario

The data reported by Hydro-Québec and the Ontario government do not provide the
differences in electricity costs faced by the two classes of Ontario industrial electri-
city customers. For this reason, figure 3 displays our estimates of average wholesale
delivered electricity costs for industry in Ontario for both Class A and Class B custom-
ers from 2008 to 2015. [4] From 2008 to 2015, electricity costs for industrial Class B
customers rose dramatically, from 7.7¢ to 12.3¢ per KWh, a 60% price increase. Class
A customers, by contrast, paid only 8.6¢ per KWh in 2015, an increase of only 11%
from 2008. By comparison, the national Gross Domestic Product deflator (a meas-

ure of general production cost increases) rose by only 5.4% over this time (Statistics
Canada, 2017f).

[4] The estimated electricity cost presented in figure 3 is the average wholesale delivered cost. This
includes the commodity cost—(weighted Hourly Ontario Energy Price (HOEP) and Global Adjustment
for Class A and Class B)—, the wholesale market service charge, transmission, the Debt Retirement
Charge, and the renewable generation connection monthly compensation settlement credit (which
started in 2010). Distribution charges, taxes and payments related to the Capacity-Based Demand
Response (CBDR) program are excluded.
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Figure 3: Average wholesale delivered cost (¢/KWh) of electricity for industry
in Ontario, 2008-2015

¢/KWh

2008 2009 2010 2011 2012 2013 2014 2015

Note: The average wholesale delivered cost includes the commodity cost—(weighted Hourly Ontario Energy Price
(HOEP) and Global Adjustment for Class A and Class B—, the wholesale market service charge, transmission, the
Debt Retirement Charge, and the renewable generation connection monthly compensation settlement credit (which
started in 2010). Distribution charges, taxes, and payments related to the Capacity-Based Demand Response
(CBDR) program are excluded.

Source: [ESO, 2017d.
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2 Ontario's Manufacturing Sector

The importance of the manufacturing sector

As of 2016, Ontario accounted for almost half of the manufacturing activity in Canada,
followed by Quebec (26%), Alberta (10%), and British Columbia (9%) (figure 4). While
Ontario’s manufacturing sector accounted for only 5% of national real GDP and 4% of
national employment (Statistics Canada, 2017b, 2017d), it was responsible for nearly
40% of national exports and therefore plays a key role in maintaining the value of our
currency and international standard of living. Similarly, while manufacturing accounts
for 13% of Ontario’s real GDP and 11% of employment (figure 5, figure 6), it accounts for

90% of the foreign-export revenue generated by the province’s industrial sector (figure 7).

Figure 4: Distribution (%) of manufacturing across Canada, 2016

. . 0
British Columbia (9%) Atlantic provinces (4%)
Alberta (10%)
26%
Saskatchewan (2%) Quebec (26%)
Manitoba (3%) *

Ontario (46%)

Note: Distribution is calculated based on regions' share in Canada’s manufacturing output in 2016.
Source: Statistics Canada, 2017d, CANSIM table 379-0030.

Comparison of manufacturing in Ontario and other jurisdictions

The manufacturing sector in Ontario, as in other industrialized economies, has faced
many challenges over the past several decades as a result of rising competition from
emerging markets. There has been a dramatic global shift in production from western
economies to emerging markets with lower labour costs. Although Ontario is not alone
in having a reduced manufacturing sector, when compared to other jurisdictions in the

United States and Canada it exhibits the most substantial decline in manufacturing
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Figure 5: Sectoral contribution (%) to real GDP in Ontario, 2016

Other services

Public administration

Education, health care,
and social services

Other goods production

Manufacturing

0 10 20 30 40 50 60
Percentage
Sources: Statistics Canada, 2017d, CANSIM table 379-0030.

Figure 6: Sectoral contribution (%) to employment in Ontario, 2016
Other services

Public administration

Education, health care,
and social services

Other goods production

Manufacturing

Percentage
Sources: Statistics Canada, 2017b, CANSIM table 282-0008.

Figure 7: Contribution (%) of industry to total exports from Ontario, 2016

Manufacturing (90%)

Agriculture, Forestry, Fishing,
and Hunting (2%)

Mining and Oil and Gas
Extraction (8%)
Utilities (<1%)

Source: Innovation, Science and Economic Development Canada, 2017: Trade Data Online.
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output and employment. Figure 8 displays the manufacturing sector share of real GDP
across Canadian jurisdictions and the United States in 2005 and 2016. Manufacturing
currently accounts for 13% of Ontario’s GDP, down from almost 18% in 2005, and above
20% in 2000. While the share of GDP of Ontario’s manufacturing sector dropped by 5.1
percentage points from 2005 to 2016, the extent of decline in the manufacturing sec-
tor’s share of GDP in the United States as a whole was less than 1 percentage point. In
fact, many jurisdictions in the American Northeast that are Ontario’s main competitors
have boosted their manufacturing sector as a fraction of GDP: Indiana by 1.5 percent-

age points, Michigan and Kentucky by almost 1 percentage point.

Figure 8: Manufacturing sector’s share (%) of real GDP in Ontario, Quebec, other
Canadian jurisdictions, and the United States, 2005 and 2016

20 - - - m T T s T s s T s s s o s s s s s s s s s s o s s s s s s - s — - -

M 2005

2016

R e I

12 ----0 - - - - s - - - - -

g____ s __ B e | _ _ _

4 - - - - _ N . L _ _ _
0

Ontario Quebec Rest of Canada United States

Sources: Statistics Canada, 2017d, CANSIM table 379-0030; 2017e, CANSIM table 379-0030; US BEA, 2017.

Ontario is also falling behind other jurisdictions for the manufacturing sector’s share
of employment, which fell from 16.7% to 10.7% between 2005 and 2015. Although all
other Canadian jurisdictions have experienced a decline, as shown in figure 9, Ontario’s was
the greatest. Over the same period, the manufacturing share of employment in Quebec,
Alberta, and British Columbia fell by 4.7 percentage points, 1.3 percentage points, and 1.8
percentage points, respectively. Figure 9 also displays the manufacturing sector’s share
of employment in the United States in 2005 and 2015. [5] Compared to Ontario’s drastic
decline of 6 percentage points, the fall in the United States was only 1.7 percentage points.
More specifically, declines in Kentucky, Michigan, and Maryland, main American com-

petitors to Ontario, were only 1.4, 1.6, and 1.2 percentage points, respectively. Between

[5] Note that US data are only available to 2015.
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Percentage
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Figure 9: Manufacturing sector’s share (%) of employment across Canada and
in the United States, 2005 and 2015

M 2005

2015
Atlantic Quebec Ontario Manitoba Saskatchewan Alberta British United
Canada Columbia States

Source: Statistics Canada, 2017b, CANSIM table 282-0008; US Bureau of Economic Analysis, 2016.

2005 and 2015, among all Northeast American states, North Carolina exhibited the lar-
gest drop: 3 percentage points, about half the size of Ontario’s drop (US-BEA, 2016). [6]

The significant decline in Ontario’s manufacturing sector has caused this province
to fall behind other Canadian jurisdictions and lose its share of national manufacturing
output over time. Figure 10 displays the changes in provincial shares of Canadian manu-
facturing output from 2005 to 2016. While Ontario accounted for 49% of all manufac-
turing output in Canada in 2005, by 2016 this share had fallen to 46%. Quebec exhibits
only a slight drop and its share remains at almost 26%. All other regions increased their
share of total national manufacturing output.

Another indicator of the decline of manufacturing in Ontario is its relative inability
to attract investment. Figure 11 displays annual manufacturing investment in Ontario
and other provinces from 2006 to 2016, indexed so the level in 2006 equals 100. The
investment figures have not been adjusted for inflation. Over this period, while manu-
facturing investment in Ontario declined by 26%, it increased by 11% in Quebec, by 15%
in British Columbia, by 35% in Saskatchewan, and by 5% in Quebec. As shown, the reces-
sion in 2008/09 lowered investment in all provinces, but Ontario is the only province
where it never recovered. In contrast, Quebec brought its manufacturing investment

to pre-recession level by 2011; similarly, British Columbia recovered by 2013.

[6] The largest drop among all American states was in Arkansas, where the manufacturing sector’s

share of employment fell by 3.4 percentage points.
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Figure 10: Percentage change in provincial shares in total national manufacturing
output across Canada, 2005-2016

Atlantic Quebec Ontario Manitoba Saskatchewan Alberta British
Canada Columbia

Source: Statistics Canada, 2017d, CANSIM table 379-0030.

Figure 11: Manufacturing investment across selected Canadian provinces, 2006-2016

Saskatchewan

Alberta Manitoba

I I I H/ |A I I I I I

50
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: Statistics Canada, 2017a, CANSIM table 029-0045.
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Index (2003 quarter 1 = 100)
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The fact that Ontario’s manufacturing sector is lagging behind other Canadian
provinces is also reflected in the level of manufacturing sales (figure 12). Between
2003 and 2016, manufacturing sales in Ontario first declined by more than any other
province during the 2008/09 recession, and then recovered slowly so as to end the
interval with a slight decline of almost 1% while all other provinces experienced net
growth: British Columbia by 16%, Alberta by 26%, Quebec by 4%, Manitoba by 40%,
and Saskatchewan by 85%.

Global factors such as world demand, exchange rates, and technological change can-
not explain the poor performance of Ontario’s manufacturing sector, since it is clearly
lagging behind multiple comparable Canadian and American jurisdictions. What is dif-
ferent in Ontario are rising electricity costs, which have likely placed too large a finan-
cial burden on Ontario’s manufacturing sector and hampered its competitiveness. In an
earlier study for the Fraser Institute, McKitrick (2013) highlighted the vulnerability of
the mining and manufacturing sectors in Ontario to rising electricity costs and these

projections have proven consistent with subsequent events.

Figure 12: Manufacturing sales across selected Canadian provinces, 2003-2016

Saskatchewan

| | | | | | | | | | | | | |
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: Statistics Canada, 2017¢, CANSIM table 304-0015.

Further indicators of manufacturing decline in Ontario

In this section, we look at the main macroeconomic indicators of the manufacturing
sector and assess their trends over the past few years to examine how rising electricity
costs, compounded by other factors, have affected the economy in Ontario. Figure 13
displays real GDP and employment (number of jobs) for Ontario’s manufacturing

sector since 2005. From 2005 to 2015, Ontario’s manufacturing sector experienced
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Figure 13: Output and employment trends of manufacturing sector in Ontario, 2005-2015

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Note: Output is represented by real GDP (2007 chained dollars). Employment is based on the total number of jobs.
Source: Statistics Canada, 2017d, CANSIM table 379-0030; 2017g, CANSIM table 383-0031.

declines on the order of 18% in real output and 28% in employment. The substantial
job losses in manufacturing over the past decade (down from 957,875 jobs in 2005
to 688,735 jobs in 2015) offset gains from employment growth in other sectors such
as construction and retail trade, resulting in a net employment growth rate of 8% for
Ontario over the interval from 2005 to 2015. By comparison, over the same time span,
Alberta saw employment growth rates of 25%, Saskatchewan, of 18%, Quebec, of 11%
and British Columbia, of 10% (Statistics Canada, 2017g). During the same period,
national employment grew by 11%.

The 18% decline in the real output of Ontario’s manufacturing sector from 2005
to 2015 occurred while the provincial economy witnessed modest growth in output of
14%. Over the same period, real output in British Columbia grew by 23%, in Alberta,
by 29%, in Saskatchewan, by 23%, and in Manitoba, by 26% (Statistics Canada, 2017d).
The Canadian economy as a whole grew by 18% over the same period, indicating that
Ontario had been lagging behind the country.

Figure 14 displays the evolution of inflation-adjusted net imports, investment, and
sales (shipments) for Ontario manufacturing over the same period against change in
the exchange rate (CA$ per US$). From 2005 to 2015, inflation-adjusted net imports
of manufactured goods in Ontario experienced a dramatic increase of 153%, reaching
$102.3 billion (in 2015 dollars) compared to 2005’s record of $40.5 billion. The substan-
tial run-up in net imports is the result of a 9% decline in manufacturing exports and a
17% rise in manufacturing imports over the same period.

The 9% decline in Ontario’s manufacturing exports occurred despite the deprecia-

tion of the Canadian dollar since 2011. Data from Innovation, Science and Economic
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Figure 14: Net imports, investment, and sales (CA$ billions) of manufacturing sector

in Ontario; and exchange rate—Canadian dollar to US dollar, 2005-2015
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Note: Annual sales data are calculated based on an average of monthly sales data. Inflation-adjusted so the final

value in 2015 coincides with nominal.

Sources: Innovation, Science and Economic Development Canada, 2017: Trade Data Online; Statistics Canada, 2017a,
CANSIM table 029-0045; 2017¢, CANSIM table 304-0015; 2017h, CANSIM table 383-0033; Canadian Forex, 2017.
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Development Canada (ISED, 2017) show clearly that the United States is the major
export destination for Ontarian manufacturers, representing 87% of exports in 2016.
Therefore, the movement of the Canada-US exchange rate (CA$ per US$) can play a
vital role in benefiting or worsening the performance of manufacturing exports. As fig-
ure 14 shows, the Canadian dollar depreciated more than 22% between 2011 and 2015,
making manufactured goods in Ontario less expensive in the United States. However,
despite this movement in the exchange rate favourable to exporters, foreign exports
did not rebound. As exports declined and imports of manufactured goods into Ontario
increased quickly, Ontario was left with a trade deficit that ran as high as $102.3 billion
(in 2015 dollars).

Manufacturing sales (in real values) experienced a decline of 20%, from $30.2 bil-
lion in 2005 to $24.1 billion in 2015. Although the global economic crisis in 2008, which
caused demand to plummet, likely played a significant role in reducing sales, other fac-
tors such as rising electricity costs have prevented them from bouncing back. From
2005 to 2009, manufacturing sales declined by 32.1%, an average annual rate of -6.4%.
Between 2009 and 2015, manufacturing sales started to improve but only by an annual
growth rate of 2.5%. As shown in the previous section, over the past few years, manu-
facturing sales in other provinces outperformed those in Ontario. This suggests that
the poor performance of Ontario’s manufacturing sector is due to reasons specific to

this province, such as the sharp upward trend in electricity costs.
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During this time, real capital expenditure in the manufacturing sector fell by almost
27% between 2006 and 2015. [7] As discussed previously, Ontario is the only province
that witnessed a significant decline in investment in manufacturing during that period.
Overall, despite having benefitted from depreciation of the Canadian dollar against
the US dollar, and even plunging oil and natural gas prices that would lower expenses
for manufacturers, Ontario’s manufacturing sector has significantly shrunk and not

rebounded to its pre-recession level.

A closer look at manufacturing sub-sectors in Ontario

In this section, we examine macroeconomic indicators of large manufacturing electri-
city consumers in Ontario and assess the performance of these sub-sectors from 2005
to 2015. Table 2 shows 2007 electricity intensity (GWh per $ million output) and GDP
share for six major industry groups: paper and pulp manufacturing; petroleum refin-
eries; chemical manufacturing; iron and steel; motor-vehicle manufacturing; and mis-
cellaneous manufacturing. As is clear, electricity intensity varies a great deal—indeed
ten-fold across these sectors—which indicates that increases in energy prices will have

larger effects on some sectors than others.

Table 2: Electricity intensity and output share of Ontario's manufacturing subsectors, 2007

Electricity intensity Output share (%)
(GWh/million dollar output)

Pulp & Paper 1.39 3.53
Refineries 1.24 1.47
Chemicals 0.28 7.57
Iron & Steel 1.39 3.60
Motor Vehicle 0.14 10.30
Miscellaneous 1.17 2.16

Sources: Independent Electricity System Operator, 2016a; Statistics Canada, 2017d, CANSIM table 379-0030.

This is borne out by other indicators of sectoral changes. Table 3 presents changes in
employment, net imports, sales, investment, [8] and electricity demand (consumption)

from 2005 to 2015 for six manufacturing groups, ranked by the magnitude of the decline

[7]1 2006 is the earliest year for which data is available.
[8] Data on investment is based on CANSIM table 029-0045 (Statistics Canada, 2017a), which does

not provide investment data on all sub-sectors of manufacturing sector.
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Table 3: Evolution (percentage change) of macroeconomic indicators of selected manufacturing sub-
sectors in Ontario from 2005 to 2015, ranked by percentage change in real GDP

Real Employment Real Net Real Real Electricit.y

GDP imports Sales Investment  consumption
Paper manufacturing -32.2 -31.4 169.7 -39.0 -56.0 -64.9
Iron and steel -24.6 -24.9 5.9 -21.4 NA -17.8
Refineries -224 -13.1 69.2 -25.8 NA -26.0
Motor vehicle manufacturing -21.5 -41.4 64.4 -23.6 NA -45.7
Miscellaneous manufacturing -9.4 -10.7 -7.5 39.9 -44.0 -19.6
Chemical manufacturing -1.8 -21.2 221 -21.9 0.4 -28.6

Sources: Independent Electricity System Operator, 2016a; Innovation, Science and Economic Development Canada, 2017: Trade Data
Online. Statistics Canada, 2017a, CANSIM table: 029-0045; 2017¢, 304-0015; 2017d, 379-0030; 2017h, 383-0033.

in inflation-adjusted output (real GDP). All the manufacturing sub-sectors shrank sig-
nificantly in Ontario over the period. Notably, the paper manufacturing and iron and
steel sectors, which were the two most electricity-intensive sectors in Ontario prior to
the big price increases, shrank the most: their real output declined by 32% and 25%,
respectively. In general, the higher the electricity intensity prior to the recession and
the subsequent increases in the price of power, the larger the overall decline. The excep-
tion to this is motor-vehicle manufacturing, which had relatively low electricity intensity
yet also experienced a large reduction in output and employment. However, as Mordue
(2017) showed, electricity costs, despite being a relatively small portion of overall costs,
have a large negative effect on perceived competitiveness in Ontario’s automobile sec-
tor because Ontario’s complicated electricity pricing system has heightened visibility of
electricity pricing issues among the industry’s decision makers, thereby undermining
the competitiveness of the automobile sector in this province.

Asis clear, demand for electricity by all large industrial consumers fell dramatically
in Ontario and never recovered to its pre-recession 2005 level. The likely driver of this
significant change was the large increase in power prices. Specifically, the paper manu-
facturing sector, which is tied with iron and steelmaking as the most electricity-inten-

sive sector, showed the largest drop in electricity consumption. [9] Electricity demand

[9] Note that the paper manufacturing sector also shrank in Manitoba (by 55%) and Quebec (by 30%),
but grew in New Brunswick by 10% over this period.
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in this sector fell by 65% compared to 2005 and by 2015 was even below its 2009 level,
during the worst of the recession. The substantial decrease in electricity demand in
this sector was accompanied by lower employment and output and lower investment.
Between 2005 and 2015, employment, real investment, and real output declined by
32%, 56%, and 32%, respectively, yet this was not apparently demand-driven since real
net imports increased substantially, by approximately 170%. The substantial increase
in net imports from 2005 to 2015, despite there being lower exchange rates in recent
years, points to the relative loss of competitiveness of the domestic producers, which
again points to a problem of high power prices.

Like paper manufacturing, the iron and steel sector also relies heavily on electricity.
Most likely because of higher electricity costs, iron and steel businesses faced a large
cost increase and reduced electricity consumption by almost 18% and employment by
almost 25%. The substantial shrinkage in input demand resulted in output shrink-
age of approximately 25% in this sector. Chemical manufacturing, which is one of the
least vulnerable sectors to rising electricity prices in Ontario, experienced the smallest
shrinkage from 2005 to 2015: its real output declined by approximately 2% and its real
investment grew by less than 1%. Overall, all these Ontarian manufacturing sub-sectors,
despite having favourable trends in the exchange rate and oil prices over the past few

years, shrank significantly and as of 2016 had not rebounded to their pre-recession levels.
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3 The Electricity Market in Ontario and
the Causes of Rising Electricity Costs

As discussed previously, industrial electricity prices have risen dramatically in Ontario
for Class B customers since 2008. This change, coupled with a substantial reduction
in electricity consumption by large consumers, is a result of a supply-side shock to
the Ontario electricity market. Likely in part because of higher electricity costs, the
manufacturing sector reduced its power demand and shrank substantially. The fol-
lowing discussion reviews the main policy shifts as they relate to rising electricity
costs in Ontario.

In May 2009, the province passed the Ontario Green Energy and Green Economy
Act, which sought to expand production of renewable energy, encourage energy con-
servation, and create new jobs. Its centrepiece was a program called the Feed-in Tariff,
designed to accelerate investment in renewable energy sources. Under this program,
the province started offering long-term guaranteed contracts to generators with renew-
able sources at a fixed purchase price above market electricity prices. In other words,
generators using wind, solar, hydroelectric, and bio-energy plants received a fixed price
without being subject to competition in the market. In fact, some of these generators
were to be paid not for generating electricity, but for having generating capacity avail-
able on-call (McKitrick and Adams, 2014).

The fixed prices paid to these generators were based on two components charged to
electricity customers in the market: the wholesale market price, which is referred to as
the Hourly Ontario Energy Price (HOEP), and the Global Adjustment (GA). The HOEP
is an average market-clearing price for each hour, based on the demand and supply for
electricity, and is determined by a competitive process through offers submitted by
generators. The GA is a payment that makes up the difference between the wholesale
price and the fixed contract rates in relation to the Feed-in-Tariff program for renew-
able sources, including the costs of the Ontario conservation, gas-capacity expansion,
and nuclear-power refurbishment programs. Such programs are examples of further

non-market intervention by the provincial government. [10] Therefore, the GA has

[10] In an earlier study from the Fraser Institute (Jackson, Stedman, Aliakbari, and Green, 2017), the
authors broke down the cost of the Global Adjustment into its components. They showed that, in
2016, the two single largest components of the GA were the results of contracts for nuclear energy,
natural gas, and hydroelectric. However, combined renewable energy components—wind, solar, and
biomass—made up almost 30% of the cost of the GA.
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an inverse relationship with the HOEP and can be negative or positive depending on
whether the HOEP is higher or lower than the guaranteed fixed rates for generators.
The HOEP and the GA, which together constitute the commodity cost, are only a por-
tion of total electricity cost. The remainder is made up of transmission and distribution
charges, wholesale market services, and a tax called the Debt Retirement Charge (DRC).
However, among all the components of electricity costs, the commodity portion is the
largest one, accounting for 62% of the total cost of electricity in 2014 (Auditor General of
Ontario, 2015). The commodity cost has also been the fastest growing segment of total
electricity costs, rising by 45% (adjusted for inflation) from 2005 to 2016. Figure 15 shows
this evolution of the commodity cost, along with its two components, the HOEP and the
GA, from 2005 to 2016. In 2005, the GA was a credit to electricity customers of almost
1¢ per KWh; however, between 2005 and 2016 it rose dramatically to become a cost of
almost 10¢ per KWh. The significant increase in the GA occurred while the wholesale
electricity component declined steadily over the same period, [11] becoming a relatively
small fraction of the commodity cost. Therefore, it is clear that the cause of rising Ontario

electricity prices has been the drastic increase in the GA, not the wholesale price.

Figure 15: Real commodity cost (¢/KWh), total and by component (GA, HOEP), 2005-2016

Commodity cost

Global Adjustment (GA) &

PELLL iy

1
0 &
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Note: Inflation-adjusted so final value coincides with nominal.
Source: Independent Electricity System Operator, 2017a.

[11] The decline in the HOEP could to some extent be explained by strategic behaviour of renewable
generators in the electricity market. As these generators were guaranteed fixed prices for generating
electricity, they would bid low in the wholesale electricity market to distort the HOEP in order to
ensure that electricity from their units would be dispatched. As a result of this strategic behaviour,
between 2009 and 2014, the HOEP was negative for almost 2,000 hours or equivalently 83 days
(Auditor General of Ontario, 2015; Fremeth, Holburn, Loudermilk, and Schaufele, 2017).
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Not all of the increase in the GA (and by extension in the cost of electricity) is
attributable to renewable sources, but aggressively promoting renewable energies under
the Feed-in-Tariff program has increased the cost of electricity more than necessary in
Ontario. Based on the Ontario Auditor General’s 2015 Annual Report (2015), the 20-year
guaranteed-price renewable-energy contracts have caused electricity consumers to pay
$9.2 billion more than they would have paid under the previous program’s guaranteed
prices. This report also found the guaranteed prices offered to wind and solar gener-
ators in Ontario were double the market price for wind and three-and-a-half times the
market price for solar.

The high cost associated with renewable generators becomes even more problematic
when considering the contribution of these fuels to electricity generation in Ontario. In
2016, combined solar, wind, and biomass sources generated less than 7% of electricity
in Ontario while accounting for almost 30% of the GA (Jackson, Stedman, Aliakbari,
and Green, 2017). McKitrick and Adams (2014) also estimated that, as of 2013, renew-
ables generated only 4% of Ontario’s electricity while accounting for about 20% of the
average commodity cost.

A recent report of the Ontario Energy Board (2016) estimated the annual average
generation costs by fuel type in Ontario, based on total payments to contracted gener-
ators and contribution of different generation sources to electricity supply. Table 4 pre-
sents this estimated generation cost by fuel type for the period from November 2016
to October 2017: nuclear and hydroelectric generators, despite providing the majority
of electricity output in Ontario, received much lower rates than wind, solar, and biofuel
generators. The rate paid to solar generators ($480 per MWh) is more than seven times
the rate paid to nuclear generators ($66 per MWh) and more than eight times the rate
paid to hydroelectric generators ($58 per MWh)

Table 4: Average generation costs ($/MWh) by fuel type in Ontario

Costs ($/MWh) Costs ($/MWh)
Wind 140 Nuclear 66
Solar 480 Hydro [1] 58
Bio energy 131 Gas [2] 173

Notes: [1] Hydro excludes non-utility generators (NUGs) and generation not prescribed by Ontario Power Generation
(OPQG). [2] Gas includes Lennox, NUGs, and OPG bio-energy facilities. In spite of low natural gas prices, the antici-
pated cost of power from natural gas is really high. This can likely be attributed to the low-capacity use of natural-gas
generation assets (Fremeth, Holburn, Loudermilk, and Schaufele, 2017).

Sources: Ontario Energy Board, 2016.
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In addition to its aggressive promotion of renewable energy sources, Ontario under-
took another major structural shift that has contributed to rising electricity costs in
the province. In 2005, the provincial government started a process to phase out coal-
fired plants, which was one of the least expensive and most flexible sources of gener-
ating electricity. The elimination of all coal-fired plants eventually took place in 2014
when completion of new gas-fired power plants and the shrinking of domestic power
demand made the phase-out possible. However, as shown previously (McKitrick and
Aliakbari, 2017; McKitrick, 2013), this policy has resulted in excessive cost and little
environmental benefit.

Between 2005 and 2015, in view of the stated intention to facilitate the coal phase
out, the province increased its renewable capacity—solar, wind, and bio-energy—by
18% (IESO, 2016b). However, since renewable energy sources are not as reliable as trad-
itional sources, over the same period, the government contracted for more natural gas
capacity as a back-up to renewable sources, increasing gas capacity by 9%. As a result,
the province realized a 26% increase in the total amount of installed capacity from 2005
to 2015 (IESO, 2016b) although, as shown by the Auditor General of Ontario (2011) and
McKitrick (2013), increased wind and solar capacity does not translate into increased
effective capacity because of its dependence on weather conditions.

While the province has increased its installed generation capacity over the past few
years, the demand for electricity has declined as a result of rising electricity costs, fall-
ing natural gas prices, the global recession, and other factors. Between 2005 and 2015,
electricity demand declined by 13% (IESO, 2017b). The increase in the total installed
capacity coupled with lower electricity demand has resulted in a significant oversupply,
which must often be exported to other jurisdictions at prices below cost, but at market
value. From 2009 to 2014, Ontario exported 95.1 million MWh of electricity to other
jurisdictions and received about $3.1 billion less than what it had cost to generate that
electricity (Auditor General of Ontario, 2015).

As aresult of these structural shifts and poor governance, electricity costs have risen
substantially in Ontario and the costs have been transferred to electricity customers.
However, the allocation of the cost is not evenly split between customers since Class A
(large industrial customers) and Class B (residual customers) are charged different rates.

Class A includes eligible [12] large industrial customers that participate in the Industrial

[12] Initially, electricity consumers with average peak demand above 5 MW were eligible to partici-
pate in the Industrial Conservation Initiative (ICI) program and receive rate reduction. However,
the government recently reduced the threshold to include more customers. In January 2017, the ICI
was expanded to electricity users with a peak demand over 1 MW. In April 2017, under Ontario’s Fair
Hydro Plan, the threshold was further reduced to include certain industries with an average monthly
peak demand of greater than 500 kW. However, these recent changes do not affect our analysis as

the time span in this study does not include 2017.
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Conservation Initiative (ICI) program and pay the GA cost based on their percentage
contribution to the top five peak Ontario demand hours over a year. Class B customers
pay the GA based on their energy usage calculated on a KWh basis. Class A custom-
ers can reduce their GA costs by reducing their electricity demand during peak hours,
thereby shifting a portion of their GA cost to Class B customers. As shown in Section 1,
as a result of this shifting of costs, electricity rates faced by Class A customers have
seen a more modest rise over the past few years, increasing by about 11% from 2008
to 2015, [13] but this has come at the expense of even higher rate increases for Class B
customers. According to the IESO website (2017c¢), approximately 300 large electricity
consumers in Ontario are currently classified as Class A customers, while the majority
of businesses—approximately 55,000 medium and large companies—are classified as

Class B customers and have been exposed to rapid increases in electricity prices.

[13] Although Class A customers can receive rate reductions, predicting the five top peak hours in
Ontario and shifting electricity consumption to off-peak hours can be challenging for industrial cus-
tomers. Many industries now suffer from uncertainties on what their future electricity bills might
be (Cross, 2017).
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An Econometric Analysis of the Impact
of High Electricity Costs on Employment
in the Manufacturing Sector

Ontario’s manufacturing sector has experienced a significant decline over the past dec-
ade and, as discussed previously, we cannot blame global factors since other provinces

and regions have not shown the same pattern, and the decline has happened despite a

falling exchange rate. It is very likely that rising electricity costs in Ontario since 2008

have caused much of the damage to the manufacturing sector by increasing costs and

hampering competitiveness. Between 2008 and 2015, manufacturing employment in

Ontario declined by 14.4%, falling by 116,435 jobs from 805,170 to 688,735. In this

section, we try to isolate the impact of rising electricity costs from other competitive

factors, and to quantify the job loss in the manufacturing sector of Ontario attribut-
able to high electricity costs.

In order to examine this impact, we need to look at the interrelationship between
electricity and labour as input factors in the production process and estimate cross-price
elasticities between electricity prices and labour demand. [14] As micro-level data on the
manufacturing sector in Ontario was not publicly available, we use findings from the
existing extensive literature on cross-price elasticities between electricity and labour
and roughly quantify the influence of high electricity costs on Ontario employment
from 2008 to 2015.

Cox, Peichl, Pestel, and Siegloch (2014) estimated labour-demand effects of rising
electricity prices for the German manufacturing sector over the period from 2003 to
2007 while taking into account differentiation among skill levels. In the case where out-
put levels were variable, they found negative cross-price elasticities between employ-
ment and electrical energy and the magnitude of the impact differed across skill levels.
They found electricity prices moderately affected the demand for high- and low-skilled
workers, while the effects for medium-skilled workers were negligible. Specifically, the
cross-price elasticities were found to be -0.69 for high-skilled workers, -0.48 for low-
skilled workers, and -0.06 for medium-skilled workers.

Deschenes (2012) estimated employment/electricity price elasticities for the United

States using data from 1976 to 2007 on 12 industries and found negative cross-price

[14] In economics, cross-price elasticity of demand measures the responsiveness of the quantity
demanded for a good to a change in the price of another good, other things being equal.
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elasticities ranging from -0.10 to -0.16. Kahn and Mansur (2013) also estimated cross-
price elasticity between labour and the price of electricity using US data broken down
by county and industry over the period from 1998 to 2009. They estimated cross-price
elasticities for specific sectors by looking at 21 manufacturing industries and 15 major
non-manufacturing industries. Their findings revealed that the more electricity-intensive
industries such as primary metals and paper manufacturing were more responsive in terms
of employment when facing higher electricity prices. Specifically, on average, 21 manufac-
turing industries had an elasticity of —-0.227 while paper manufacturing had elasticity of
-0.47, and transportation equipment, elasticity of -0.80. The most electricity-intensive
manufacturing industry, primary metals, had an elasticity of -1.17. [15] In this study, we
use the results of Kahn and Mansur (2013), which looked at US manufacturing, to assess
the impact of high electricity prices on employment in Ontario’s manufacturing sector.
While there are some differences between the US and Canadian manufacturing labour
markets, we deem Kahn and Mansur’s study (2013) to yield the most comparable results.
As discussed in Section 1, different industries in Ontario pay different electricity
rates, classified as Class A and Class B. The Class A industrial customers are approximately
300 companies, accounting for one fifth of total electricity consumption in Ontario,
and have paid reduced global adjustment rates over the past few years, experiencing a
price growth of 11% from 2008 to 2015. However, Class B industrial customers make
up the majority of companies in Ontario (approximately 99.5 % of total businesses)
and experienced a dramatic price increase of 60% over the same period. As a result of
the existence of different industrial electricity rates, we need to consider the weighted
average growth in industrial electricity prices in Ontario when examining the impact
onlabour demand. Considering the electricity contribution of different customer types
to the total industrial electricity consumption in Ontario, the weighted average growth

in industrial electricity prices from 2008 to 2015 becomes roughly equal to 41%. [16]

[15] It is worth pointing out that the cross-elasticity estimates reported in the literature may be
biased if there were factors in the regression models that were correlated with labour demand and
electricity prices (Deschenes, 2012).

[16] Based on the data provided by the Independent Electricity System Operator (IESO) at our
request, we calculated that, in 2013, Class A customers consumed 2.025 terawatt hours (TWh) of
electricity (based on monthly averages) while Class B customers (both industrial and non-industrial
users) consumed 9.745 TWh. As data on total industrial electricity consumption in Ontario was not
available, we assumed that Ontario’s industry is similar to the case of industrial consumption in
Canada, which accounted for 44% of total electricity use in 2013 (Natural Resources Canada, 2016.
Therefore, total industrial electricity consumption in Ontario in 2013 becomes roughly equal to 5.178
TWh. Given the total industrial electricity use and the consumption level of Class A customers in 2013,
it becomes clear that Class A industrial customers accounted for 39% of total industrial electricity
use in 2013 while Class B industrial customers accounted for 61% of total industrial consumption.
Given the calculated weights for Class A and Class B customers, which are based on their industrial

electricity consumption, the weighted average of the price growth from 2008 to 2015 is almost 41%.
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Kahn and Mansur (2013) report a range of elasticity estimates by sector. We will use
the overall estimated cross-elasticity of -0.227 between labour demand and the price
of electricity, which is a conservative choice because some of the dominant sectors in
Ontario, such as automobiles and primary metals, have elasticities much higher than
the average in their sample. Using this elasticity, the 41% increase in industrial elec-
tricity prices in Ontario from 2008 to 2015 would imply a 9.3% employment loss, or
74,881 jobs, over the same period. [17] Of the lost 116,435 jobs, the remaining 41,554
over the same period can likely be attributed to other factors.

Thus we find about 64%, or two thirds, of the total loss in manufacturing jobs since
2008 can be attributed to higher electricity prices. The province claims that the Green
Energy Act created about 42,000 new jobs but, as the Annual Report of the Auditor
General of Ontario (2011) estimated, the majority of these were likely construction jobs
and temporary positions. Supposing they were all permanent, this would imply that
Ontario lost about 1.8 permanent manufacturing jobs from higher electricity prices for
every new job created by the green energy initiative, [18] a result similar to that found
in other jurisdictions (Alvarez et al., 2010). However, since most of the new jobs in
Ontario attributed to green-energy programs, such as building wind farms and manu-
facturing turbine components, have proven to be temporary (National Post, 2017, July
18), this ratio should be seen as an approximate lower bound. If only half the new jobs
were permanent, the corresponding loss ratio would be 3.6 manufacturing jobs lost for
every new one gained. The significant employment losses in Ontario’s manufacturing
sector and the overall stagnant employment growth rate of this province over the past
few years should concern policy makers in this province and those in other provinces

who may be contemplating similar policies.

[17] The 74,881 job losses in this sector as a result of high electricity costs is equivalent to almost
11% of total employment of Ontario’s manufacturing sector in 2015.
[18] 74,881 divided by 42,000 is approximately 1.8.
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Conclusion

Ontario has the highest electricity cost across all Canadian provinces and among the
highest costs in North America. In 2016, large industrial consumers in Toronto and
Ottawa paid almost three times more than consumers in Montreal and Calgary. Even
some select large industrial consumers (Class A) that were granted rate reductions still
paid higher rates compared to the large electricity users in Quebec, Alberta, and British
Columbia. Ontario’s electricity costs are also among the fastest growing. Between 2010
and 2016, electricity costs for small industrial consumers in Ottawa increased by 50%
and in Toronto, by 48%, while the average cost in the rest of Canada rose by only 15%.
Large industrial consumers in Ottawa and Toronto experienced cost spikes of 53% and
46%, respectively, between 2010 and 2016, while the average increase in electricity costs
for the rest of Canada was only 14%.

Rising electricity costs in Ontario have placed a great financial burden on its manu-
facturing sector and hampered its competitiveness. Compared to multiple comparable
American and Canadian jurisdictions, Ontario exhibits the most substantial decline in
its manufacturing output and employment. Between 2005 and 2016, while many juris-
dictions in the American Northeast that are Ontario’s main competitors have boosted
their manufacturing sector as a fraction of GDP, Ontario’s has fallen by 5.1 percentage
points. Similarly, between 2005 and 2015, the manufacturing share of employment
in Ontario declined by 6 percentage points, whereas the decrease in the United States
was only 1.7 points.

The rising electricity cost also contributed to the significant shrinkage of all the
manufacturing sub-sectors in Ontario over the past decade. Notably, the paper manu-
facturing and iron and steel sectors, which were the two most electricity-intensive sec-
tors in Ontario prior to the big price increases, shrank the most: between 2005 and
2015, their real output declined by 32% and 25%, respectively.

Overall we estimate that about two thirds of the lost manufacturing jobs from
2008 to 2015 in Ontario’s manufacturing sector were likely attributable to rising elec-
tricity prices. Taking the provincial government’s green energy job creation claims at
face value, we nonetheless estimate that Ontario lost between 1.8 and 3.6 permanent
manufacturing jobs for every permanent new job created under the green energy initia-
tive since 2008.

Ontario’s economy is currently suffering from sluggish growth and is lagging behind
Canada and other Canadian provinces. As the manufacturing sector is still Ontario’s

second largest industry, resolving the issue of electricity prices and restoring the health



McKitrick and Aliakbari $f Rising Electricity Costs and Declining Employment in Ontario $ 29

of manufacturing sector is critical. The government has recently announced the Fair
Hydro Act, which is a plan to take on more debts from future ratepayers to reduce electri-
city bills in the short term. Under this plan, households, small businesses, and farms will
qualify for a 25% rate reduction to their electricity bills. However, the rate reductions
are going to be subsidized by future rate payers, costing them tens of billions of dollars
in debt plus interest (Ontario, Ministry of Energy, 2017; Jackson, Stedman, Aliakbari,
and Green, 2017). As a part of the Fair Hydro Plan, it was reported that more manufac-
turing and industrial sectors would be eligible to join Class A and pay lower rates. Again,
this would mean shifting more cost to Class-B customers and then financing the cost
by borrowing from future rate payers. Thus, the overall effect of new policy will be to
further increase the electricity rates in the long run rather than reducing them.

The significant employment losses in Ontario’s manufacturing sector and the over-
all stagnant employment and economic growth rate of this province over the past few
years, should concern policy makers in this province. It is time for to pursue meaning-

ful reforms aimed at lowering electricity costs in the province.
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