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Executive summary

A review of electricity costs across North America, as reflected by monthly
electricity bills (excluding taxes), reveals that Canadians are paying more for
their power, on average, than our neighbors to the south. Average total elec-
tricity costs per kilowatt-hour in Canadian cities are greater than in US cities,
especially when outlier Honolulu is excluded from the group of US cities. In
that case, costs for small commercial electricity consumers are found to be
more than 8 percent greater in Canada than in the US, while costs for small
industrial consumers are almost 30 percent greater. When the comparisons
are based only on monthly electricity bills in cities located in provinces and
states that are not well endowed with developed hydroelectric generation
capacity, the Canada-US differences are even greater. Clearly, Canadian com-
mercial and industrial electricity consumers appear to have a competitive
disadvantage versus their US counterparts.

Cities located in jurisdictions where coal combustion is the dominant
mode of electric generation have distinctly lower electricity costs, on average,
across all three customer demand classifications that were reviewed (residen-
tial, small commercial, and small industrial) than other cities.

Many states where gas-fired generation capacity is dominant, such as
Massachusetts, New York, and New Jersey, are net importers of long-haul
gas, with the result that the delivered cost to the generators is much greater
than in gas-dominant states such as Texas, Louisiana, and Oklahoma, which
are net exporters of gas. This may, at least in part, explain why consumers in
gas-importing states which rely heavily on gas-fired generation do not appear
to benefit from low electricity costs relative to consumers in other states.
On the other hand, cities in gas-rich states where gas-fired electricity is the
dominant source of power tend to have lower costs. Tulsa, OK, for example,
has the lowest commercial and industrial costs and the second lowest resi-
dential costs overall.

The presence of hydroelectric capacity as the dominant mode of elec-
tric generation in the jurisdiction where a given city is located also appears to
contribute to low electricity costs. This helps to explain why cities in Quebec,
Manitoba, British Columbia, Idaho, Washington State, and Oregon tend to
enjoy lower electricity costs than many other cities.
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The assessment also found that having nuclear power as the leading in-
state source of electricity appears to contribute to higher costs in some cases.

Based on their analysis, the authors call on Canadian federal and prov-
incial policy makers to focus on measures that could help to secure lower
electricity costs for future generations and reduce the disparity between
Canadian and US electricity costs. In this regard, they put forward a num-
ber of recommendations including: 1) the development of remaining hydro
resources where feasible and competitive with available alternatives; 2) the
facilitation of investment in advanced technology combined-cycle gas-fired
generators and coal-fired capacity to meet base load requirements (whichever
is most competitive); and 3) a review of subsidies and incentives for invest-
ment in renewable energy technologies and of charges on emissions from
fossil-fueled electric generation to ensure that, recognizing environmental
goals and objectives, efforts to level the playing field between polluters and
non-polluters do not place unnecessarily high burdens on taxpayers and elec-
tricity consumers.



Introduction

This study compares the cost that consumers pay for electricity in selected
Canadian and American cities. Possible reasons for the apparent differences
in the cost per kilowatt-hour (kWh) of electricity consumed, such as the major
source of electricity produced in the province, state or district where each
city is located, are examined. In addition, unit costs in the group of Canadian
cities are compared with unit costs in the group of US cities. Finally, policy
recommendations are put forward that are intended to promote the interests
of Canadian electricity consumers by lessening their disadvantage relative to
their American counterparts.

The study compares the total cost of electricity per kWh that appears
on consumers’ typical monthly bills. This includes not only the cost of pro-
ducing the electrical energy, but also the transmission and distribution ser-
vice costs which are necessary to transport the electricity to the end users.

fraserinstitute.org / 1
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The basis for the cost comparisons

The study relies on two major annual surveys of electricity costs. The first,
undertaken by Hydro-Quebec, provides the total cost on customers’ bills as at
April 1, 2013 in terms of cents per kilowatt-hour (kWh), based on information
received from or pertaining to electric distribution utilities in 12 Canadian
and 10 US cities (Hydro-Quebec, 2013). The Canadian centers included are
St. John’s, Halifax, Charlottetown, Moncton, Montreal, Ottawa, Toronto,
Winnipeg, Regina, Edmonton, Calgary, and Vancouver. The US cities included
in the Hydro-Quebec survey are Boston, New York, Miami, Detroit, Nashville,
Chicago, Houston, Seattle, Portland OR, and San Francisco.

The second information source for electricity costs is the National
Electric Rate Survey, undertaken by the Lincoln Electric System of Lincoln,
Nebraska, which reports costs effective as of January 1, 2013 for 106 US cit-
ies in terms of US dollars. The Edison Electric Institute’s Typical Winter Bills
report provided the information reported in the Lincoln Electric System
Survey for the majority of the investor-owned utilities. Bills for the other
investor-owned utilities and for municipality-owned utilities were surveyed
by the Lincoln Electric System. For each city, the Lincoln Electric System
calculated typical bills for each month of the year and then averaged them to
account for seasonal variations.

Both surveys were focused on the delivered cost of electricity on cus-
tomer bills pertaining to specified levels of consumption, including applic-
able rate riders. The Hydro-Quebec survey provides rate information both
with and without the sales and other taxes that are levied on electricity bills
in the various cities. However, the Lincoln Electric System Survey only pro-
vides cost information exclusive of taxes. For cities where consumers have
the right to choose between purchasing their electricity requirements from a
marketer at a contractually agreed price or from the distributor at a regulated
price option, as in Alberta, Ontario, Massachusetts, or Texas, Hydro-Quebec
used the regulated (default) price whereas the Lincoln Electric System survey
calculated “average” electricity prices for each city.'

1. Where consumers have the option of choosing between a regulated rate or purchasing
electricity from a marketer, wholesale markets have been deregulated and the regulated
rates are therefore a function of market conditions. Nevertheless, if there are significant



Electricity costs in the US and Canada / 3

Hydro-Quebec’s cost information was used for all 10 US cities included
in their survey, nine of which (all but Houston) are also included in the Lincoln
Electric System survey. In total, information was available for 119 distinct loca-
tions: the 22 Canadian and US cities in the Hydro-Quebec survey, and the
97 US cities in the Lincoln Electric System survey that are not included in
Hydro-Quebec’s survey.

Rates offered by some utilities with respect to electrical energy vary
depending on the season and/or time of day when the energy is consumed.
In the United States, for example, a number of utilities set a higher price in
summer, when demand for air-conditioning is stronger. In Quebec, on the
other hand, demand increases in winter because of heating requirements.
Since, for some utilities, April 1 (the date used for the cost comparison in
the Hydro-Quebec survey) may fall within a period in the year when the rate
is relatively high, whereas for others it may fall in a period when the rate is
relatively low, Hydro-Quebec calculated an annual average rate in the case of
utilities whose rates vary according to season or time of day.”

differences, on average, between marketers’ contractual rates and regulated rates the dif-
ferent approaches taken in the two surveys could bias the cost comparisons provided in
this study. Because customers that have a choice over their electricity provider generally
pay negotiated contract prices for electrical energy that are lower than the regulated rates,
their actual all-in costs may be lower than indicated by Hydro-Quebec. For example, that
survey uses the monthly default rate for small industrial and other consumers whereas a
large majority of small industrial customers in Alberta have contract rates that are lower
than the default rate. Prices paid by consumers who purchase electricity from marketers
are generally confidential and no attempt was made by the authors to estimate the lowest
rate, or range of rates, paid by such customers. As a consequence, for the Alberta cities
at least, the costs per kWh indicated here, being taken straight from the Hydro-Quebec
report, are most likely overstated to some extent—especially in the case of industrial
consumers, most of which have negotiated rates.

In a recent report sponsored by the Manning Foundation and the Independent
Power Producer Society of Alberta, London Economics International generated estimates
of what an “all-in” delivered cost of power comparison would look like across Canada if
one accounted for an array of market distortions, such as: differences in initial endow-
ments; the levels of leverage and impact on overall provincial debt burden; suppressed
equity returns; differences in tax regimes; and the impact of heritage contracts and export
revenues. As a courtesy to the reader, we present two of their figures from the report in
Appendix 1, one for residential customers, and another for industrial customers.
2. In the case of utilities whose supply costs are determined by the market (as in Alberta,
Texas, and other jurisdictions where wholesale electricity markets have been developed
to allow prices to be determined through the interaction of electricity supply offers and
bids to purchase), Hydro-Quebec used average prices for the month of March 2013 (a
high cost month) to estimate the cost of the energy component on the typical consumer’s
bill as of April 1.

fraserinstitute.org
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The issue of changing rates according to season and/or time of day is
handled somewhat differently in the Lincoln Electric System survey. In that
survey, the costs indicated to be effective as of January 1, 2013 are monthly
average costs estimated for 2013 as a whole. This incorporates the effects of
both summer and winter rates and also time-of-use rate changes.

Although Hydro-Quebec estimated annual average electricity rates for
utilities whose rates vary according to season, the annual average of monthly
electricity bill costs approach utilized in the Lincoln Electric System survey
may nevertheless provide a more accurate basis for intercity comparison than
the point-in-time comparison used in the Hydro-Quebec survey (bills as of
April 1, 2013). However, sufficient information was not available to allow
the authors to present electricity costs per kWh for the 12 Canadian and 10
American cities included in that survey on an annual average basis.

In order to compare the costs in the two surveys, data in terms of US
cents per kilowatt-hour in the Lincoln Electric System survey was converted
to Canadian cents per kilowatt-hour using the noon Bank of Canada US-to-
Canadian dollar exchange rate on January 2, 2013. At that point in time the
Canadian dollar was worth about US$ 1.01.%

In order to link price information for cities in the Lincoln Electric
System report to that provided in the Hydro-Quebec survey, cost data in
terms of Canadian cents per kilowatt-hour were compared for each of the
nine US cities that were included in both surveys, and the average percentage
differences calculated. In general, this indicated that the costs for those nine
cities published in the Lincoln Electric System’s National Rate Survey were a

3. From January 2, 2013 until mid-January 2014, the value of the Canadian dollar depreci-
ated by about 10 percent against the US dollar. When the results of the two 2014 surveys

become available for comparison, other things equal the stronger value of the US dollar
in January 2014 than a year earlier will result in the costs tabulated by the Lincoln Electric

System survey for US cities being considerably higher than in 2013 when expressed in

Canadian dollar terms. This will imply that the discrepancy between US and Canadian

electricity costs in favor of the US identified in the current study has narrowed or per-
haps even shifted to such an extent that, on average, Canadian costs will appear more

favorable than US costs. To ensure consistency in annual comparisons of Canadian and

US electricity costs going forward, in spite of inevitable exchange rate fluctuations, it
would be necessary to hold the value of the Canadian dollar constant in terms of its US

counterpart. There are several ways of doing this. One would be to continue to use the

exchange rate as observed on January 2, 2013. A more logical option, perhaps, would be

to revise the 2013 comparison and undertake similar comparisons in future years using

the average exchange rate during a selected historical period such as, for example, from

1983 to 2013. One could also select an exchange rate based on a study (or studies) of
the purchasing power parity of the Canadian dollar. But because the perception of the

exchange rate that would give Canadians the same purchasing power as Americans will

change with time, the exchange rate that is adopted for this purpose would need to be

reviewed and adjusted from time to time.
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bit greater than those indicated by Hydro-Quebec.* For this reason, the cost
data for the other 97 US centers included in the Lincoln Electric System sur-
vey was adjusted accordingly.

Both surveys provided cost comparisons for an array of different elec-
tricity demand levels and consumption volumes. Many of these were not the
same and, therefore, not comparable. Fortunately, it was possible to link and
compare costs from the two surveys for the following three categories:

Residential service at the 1,000 kWh per month consumption level;

Small commercial power demand at the 40 kW level with monthly
electricity consumption of 10,000 kWh (35 percent load factor);

Small industrial sector demand at the 1,000 kW level with monthly
consumption of 400,000 kWh (56 percent load factor).

4. This is most likely because the Lincoln Electric System survey results reflect the effects

of summer rates which, in most US centers, are higher than in the winter or spring

because load peaks during the hot summer months as a consequence of cooling require-
ments. For the nine US cities included in both surveys, in the case of residential service at

the rate of 1,000 kWh per month, the prices in the Lincoln Electric System survey aver-
aged one percent higher than in the Hydro-Quebec survey. For the small commercial load
category the difference was only 0.2 percent. However, for small industrial consumption
at the 400,000 kWh per month level, the difference averaged almost 4.4 percent, with
the largest differences apparent in Chicago and New York.

fraserinstitute.org
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How the costs compare

Table 1 shows how electricity costs for the three types of customers in the
119 jurisdictions compare. The 12 Canadian cities are highlighted. The arith-
metic means for each rate class and the standard deviation are indicated at
the bottom of the table. Because the Hydro-Quebec survey provides costs
both with and without taxes, while the Lincoln Electric System survey only
provides cost information without taxes included, the comparison of costs
in the 119 cites that is presented here, and throughout most of the following
analysis and discussion, is without regard to taxes.’

1. Residential electricity costs

The arithmetic average residential electricity cost over all 119 jurisdictions is
12.12 cents per kWh. As indicated by table 1, several cities have much lower
costs than this, while others have much higher costs. Only four Canadian
cities (Montreal, Winnipeg, Vancouver, and Moncton) have lower costs than
the average. The difference between the lowest cost (6.87 cents per kWh in
Montreal) and costs in the two cities with the highest costs (Honolulu at 32.36
cents and San Francisco at 22.94 cents) is vast. For example, electricity costs
residential customers nearly five times as much per kWh as in Montreal.®

19 cities’ costs per KWh vary by more than one standard deviation (3.65
cents per kWh) from the mean and the overall distribution is skewed. At the
lower end, seven cities’ costs are more than one standard deviation less than
the average cost, and top-ranked Montreal’s cost for the indicated residential
class is almost one and a half standard deviations less. At the upper end of
the range, 12 cities have costs greater than a single standard deviation from
the mean. Outlier Honolulu’s cost is 5.5 standard deviations above the aver-
age cost, while costs per kWh in New York, San Diego, and San Francisco are
almost three standard deviations greater.

5. A comparison of costs with and without taxes included, based on the information
provided with respect to the 22 cities covered in the Hydro-Quebec survey, is provided
in a separate section.

6. This reflects the fact that Honolulu depends, for the most part, on oil combustion to
meet its electricity commitments.
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Table 1: Electricity cost comparisons, 2013

Residential customers Small commercial customers Small industrial customers
40 kW power demand 1,000 kW power demand
Monthly consumption of 1000 kWh Monthly consumption of 10,000 kWh Monthly consumption of 400,000 kWh
CAN cents CAN cents CAN cents
per kWh perkWh per kWh

2 Montreal 6.87 1 Tulsa 6.23 1 Tulsa 4.01
3 Tulsa 7.1 2 Boise 6.27 2 Des Moines 491
4 Tacoma 748 3 Tacoma 7.27 3 Boise 4.94
5 Winnipeg 7.63 4 Seattle 7.28 4 Tacoma 4.99
6 Spokane 7.74 5 Winnipeg 7.48 5 Las Vegas 536
7 Baton Rouge 7.92 6 Lincoln 7.49 6 Oklahoma City 5.38
8 Springfield MO 8.33 7 Baton Rouge 7.53 7 Davenport 5.57
9 Lexington 8.50 8 Las Vegas 7.69 8 Lexington 5.67
10 Boise 8.64 9 Reno 7.89 9 Winnipeg 5.76
10 Lincoln 8.74 10 Des Moines 8.04 10 Baton Rouge 5.84
11 Fargo 8.87 11 Colorado Springs 8.09 11 St Louis 6.05
12 Vancouver 8.91 12 Eugene 8.14 12 Louisville 6.09
13 Oklahoma City 8.93 13 Oklahoma City 8.23 13 Seattle 6.21
14 Huntsville 8.94 14 St.Louis 8.26 14 Eugene 6.21
15  Seattle 8.97 15 Omaha 8.28 15  Chicago 6.27
16  St.Louis 9.03 16 Davenport 8.47 16 Charlotte 6.29
17  Davenport 9.08 17 Shreveport 8.51 17  Greensboro 6.29
18  Shreveport 9.17 18  Wichita 8.56 18 Cleveland 6.47
19  Tucson 9.18 19  Little Rock 8.59 19  Springfield MO 6.49
20 Louisville 9.20 20 Raleigh 8.66 20 Omaha 6.53
21 Des Moines 9.22 21 Charlotte 8.67 21 Jackson 6.55
22 Eugene 9.22 22 Greensboro 8.67 22 Lincoln 6.56
23 Jackson 9.33 23 Springfield MO 8.86 23 Norfolk 6.63
24 Memphis 9.33 24 Pittsburgh 8.87 24  Richmond VA 6.63
25  Wheeling W.VA 9.45 25 Lexington 8.88 25 Birmingham 6.82
26 Miami 9.46 26  Fargo 9.03 26 Mobile 6.82
27  Indianapolis 9.58 27  Montreal 9.05 27  Colorado Springs 6.87
28 New Orleans 9.64 28 Dallas 9.10 28  Little Rock 6.88
29  Duluth 9.66 29 Houston 9.18 29 Fargo 6.93
30 Austin 9.75 30 Louisville 9.30 30 Wichita 6.99
31 Kansas City MO 9.89 31  Wheeling W.VA 9.36 31  Shreveport 6.99
32 Knoxville 10.00 32 Huntsville 9.41 32 Wheeling W.VA 7.04
33  Little Rock 10.01 33 Kansas City MO 9.43 33 Cedar Rapids 7.06
34 Tampa 10.01 34 New Orleans 9.46 34 Dallas 7.09
35 Charlotte 10.05 35 Erie 9.48 35 Duluth 7.7
36 Greensboro 10.05 36  Norfolk 9.57 36 Vancouver 7.23
37 Houston 10.10 37 Richmond VA 9.57 37 Indianapolis 7.30
38 Denver 10.14 38 Vancouver 9.60 38 Kansas City MO 7.33
39 Raleigh 10.16 39 Duluth 9.60 39 Roanoke 7.38
40  Salt Lake City 10.27 40  Miami 9.74 40 Montreal 7.38
41  Colorado Springs 10.39 41 Memphis 9.80 41 New Orleans 7.40
42 Norfolk 10.46 42 Portland OR 9.83 42 Erie 7.40
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Table 1, continued

Residential customers

Small commercial customers

Small industrial customers

40 kW power demand 1,000 kW power demand
Monthly consumption of 1000 kWh Monthly consumption of 10,000 kWh Monthly consumption of 400,000 kWh
CAN cents CAN cents CAN cents
per kWh per kWh perkWh

43 Richmond VA 10.46 43 Sioux Falls 9.90 43  Salt Lake City 7.41
44 Reno 10.47 44 Jackson 9.93 44 Denver 7.42
45  Wichita 10.58 45  Roanoke 10.05 45  Portland, OR 7.46
46  Kansas City KS 10.62 46  Indianapolis 10.14 46  Billings 7.49
47  Nashville 10.62 47  Chicago 10.20 47  Raleigh 7.57
48  Portland, OR 10.63 48  Rockford 10.38 48  Sioux Falls 7.57
49  Sprindfield IL 10.70 49  Knoxville 10.38 49  Tucson 7.59
50 ElPaso 10.71 50 Minneapolis 10.43 50 Evansville 7.68
51  Cincinnati 10.75 51  Saint Paul 10.43 51  Mesa 7.75
52 Billings 10.80 52  Tampa 10.61 52 Miami 7.76
53  Omaha 10.82 53  Salt Lake City 10.65 53 Huntsville 7.79
54  Atlanta 10.92 54  Cedar Rapids 10.73 54  Cincinnati 7.79
55 Columbus GA 10.92 55 Cleveland 10.75 55 Spokane 7.79
56  Savannah 10.92 56  Tucson 10.81 56  Buffalo 7.83
57 Mesa 10.93 57 Regina 10.82 57  Pittsburgh 7.92
58 Roanoke 11.00 58 Kansas City KS 10.87 58 Minneapolis 7.93
59  Sioux Falls 11.12 59  Nashville 10.88 59  Saint Paul 7.93
60 Cleveland 11.32 60  Billings 10.94 60  Phoenix 7.99
61 Overland Park 11.33 61  Cincinnati 10.99 61 Philadelphia 8.05
62  Phoenix 11.39 62 Jacksonville 11.04 62  Alberquerque 8.08
63 Chicago 11.43 63 Austin 11.18 63 Tampa 8.16
64  Rockford 11.58 64 Buffalo 11.21 64  Memphis 8.21
65 Lansing 11.61 65 Milwaukee 11.23 65  Overland Park 8.32
66  Minneapolis 11.69 66  Overland Park 11.33 66  Rockford 8.38
67  Saint Paul 11.69 67 Portland ME 11.34 67 Houston 8.42
68 Cheyenne 11.69 68  Spokane 11.35 68 ElPaso 8.59
69 Birmingham 11.70 69 Mesa 11.38 69 Columbia 8.68
70 Mobile 11.70 70  ElPaso 11.41 70 Austin 8.68
71 Dallas 11.82 71 Denver 11.43 71 Kansas City KS 8.73
72 Moncton 11.82 72 Evansville 11.69 72 Milwaukee 8.82
73 LasVegas 11.87 73 Lansing 11.77 73 Knoxville 8.85
74 Jacksonville 11.96 74  Baltimore 11.93 74 Reno 8.93
75  Alberquerque 12.18 75  Philadelphia 11.95 75 Cheyenne 8.98
76 Washington DC 12.20 76  Alberquerque 1217 76  Grand Rapids 9.19
77  Erie 12.26 77  Ottawa 12.26 77 Gary 9.22
78 Ottawa 12.39 78 Columbia 12.28 78 Lansing 9.28
79  Toronto 12.48 79  Toronto 12.40 79  Nashville 9.38
80 Anchorage 12.54 80 Moncton 12.46 80 Atlanta 9.39
81 St.John's 12.55 81 St.John's 12.58 81  Columbus GA 9.39
82 Baltimore 12.59 82 Birmingham 12.67 82 Savannah 9.39
83 Gary 12.90 83 Mobile 12.67 83 Regina 9.53
84  Milwaukee 12.94 84  Grand Rapids 12.82 84  Newark 9.56
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Table 1, continued

Residential customers Small commercial customers Small industrial customers
40 kW power demand 1,000 kW power demand
Monthly consumption of 1000 kWh Monthly consumption of 10,000 kWh Monthly consumption of 400,000 kWh
CAN cents CAN cents CAN cents
per kWh per kWh per kWh

85 Regina 13.15 85  Detroit 1291 85 Patterson 9.56
86 Cedar Rapids 13.20 86 Gary 13.00 86 Columbus OH 9.65
87  Grand Rapids 13.28 87  Anchorage 13.13 87 St.John's 9.82
88  Columbus OH 13.35 88  Springfield IL 13.17 88 Jacksonville 9.83
89 Columbia 13.44 89 Edmonton 13.25 89  Portland, ME 9.84
90 Edmonton 13.90 90 Cheyenne 13.33 90 Detroit 10.00
91  Wilmington 13.95 91 Atlanta 13.34 91 Madison 10.00
92  Portland, ME 13.96 92  Columbus GA 13.34 92 Anchorage 10.27
93 Buffalo 14.00 93 Savannah 13.34 93  Washington DC 10.29
94  Los Angeles 14.27 94  Madison 13.41 94  Baltimore 10.43
95  Pawtucket 14.43 95  Washington DC 13.50 95 Ottawa 10.59
96 Cambridge 14.74 96 Columbus OH 13.61 96  Springfield IL 10.60
97 Calgary 14.81 97  Los Angeles 13.77 97  Pueblo 10.85
98 Charlottetown 14.87 98  Phoenix 13.80 98 Los Angeles 10.94
99  Evansville 14.92 99  Pueblo 13.92 99  Moncton 10.98
100 Madison 15.08 100 Cambridge 14.27 100 Cambridge 11.15
101  Waterbury 15.15 101  Wilmington 14.38 101 Wilmington 11.29
102 Philadelphia 15.21 102 Halifax 14.85 102 Toronto 11.85
103 Pittsburgh 15.26 103 Pawtucket 15.54 103 Pawtucket 12.35
104 Halifax 15.45 104 Charlottetown 15.54 104 Waterbury 12.38
105 Pueblo 15.45 105 Springfield MA 15.78 105 Halifax 12.44
106 Detroit 15.54 106 Waterbury 15.79 106 Manchester 12.71
107 Burlington 15.59 107 Newark 15.86 107 Charlottetown 12.87
108 Springfield MA 16.31 108 Patterson 15.86 108 Burlington 13.26
109 Manchester 16.44 109 Manchester 16.22 109 San Diego 13.36
110 Boston 16.50 110 Bridgeport 16.27 110 Springfield MA 14.04
111 Newark 16.56 111 New Haven 16.27 111 San Francisco 14.09
112 Patterson 16.56 112 Calgary 16.93 112 Bridgeport 14.11
113 Bridgeport 19.27 113 Burlington 17.29 113 New Haven 14.11
114 New Haven 19.27 114 Boston 17.57 114 Boston 14.15
115 Hampstead 2061 115 San Francisco 17.79 115 Calgary 15.27
116 New York 21.75 116 Hampstead 18.46 116 New York 15.58
117 San Diego 22.40 117 San Diego 18.47 117 Hampstead 15.95
118 San Francisco 22.94 118 New York 19.70 118 Edmonton 17.92
119 Honolulu 32.36 119 Honolulu 31.05 119 Honolulu 28.25
Arithmetic mean 12.12 Arithmetic mean 11.58 Arithmetic mean 8.92
Standard deviation 3.65 Standard deviation 3.39 Standard deviation 3.19

Note: Cities above the red lines have prices that are at least one standard deviation less than the average price; cities below
the black lines have prices that are at least one standard deviation greater than the average price.

Sources: Hydro-Quebec (2013); Lincoln Nebraska Electric System (2013); calculations by authors.
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Table 2 illustrates how residential electricity costs per kWh in the 12
Canadian cities alone compare, according to the Hydro-Quebec Survey. The
average cost in these cities, at 12.07 cents per kWh, is just slightly less than
the average for all 119 cities in the two surveys. The four Canadian cities with
the lowest electricity costs per kWh are top-ranked Montreal, 4t ranked
Winnipeg, 12 ranked Vancouver and 72" place Moncton. Those with the
highest costs per kWh of electricity consumed are 104t ranked Halifax, 98t
ranked Charlottetown, 97t ranked Calgary and 90t place Edmonton.” Costs
in both Montreal and Winnipeg are more than one standard deviation below
the average below for all cities. No Canadian city has residential electricity
costs per kWh that are one standard deviation greater than the average for
all cities.

Table 2: Comparison of residential electricity costs per kWh
in Canadian cities, 2013

Costs to residential customers
(Monthly consumption of 1000 kWh)

CAN cents per kWh

1 Montreal 6.87
2 Winnipeg 7.63
3 Vancouver 8.91
4 Moncton 11.82
5 Ottawa 1239
6 Toronto 12.48
7 St. John's 12.55
8 Regina 13.15
9 Edmonton 13.90
10  Calgary 14.81
11 Charlottetown 14.87
12 Halifax 15.45

Arithmetic mean 12.07

Sources: Hydro-Quebec (2013); calculations by authors.

7. These findings with respect to Canada are corroborated by the survey of Canadian cit-
ies’ electricity costs undertaken by Manitoba Hydro with regard to costs applicable to this
class of customers as of May 1, 2013 (Manitoba Hydro, 2013). While some minor differen-
ces were indicated in the case of Toronto, Winnipeg, Edmonton, and Calgary, the overall
findings are closely similar. Again, it is worth noting that the Hydro-Quebec study may
not accurately reflect the actual differential in the all-in delivered cost of electricity with
regard to Alberta jurisdictions. See footnote 1 and Appendix 1 for additional information.
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2. Small commercial consumer costs

The average cost of electricity consumed by small commercial customers in
the 119 cities surveyed is 11.58 cents per kWh, only slightly less than that for
the residential customer rate class. As with residential costs, several cities
have costs that are much lower than this, while others have much higher costs.
Again the spread between the cost in the city with the lowest cost (Tulsa at
6.23 cents per kWh) and the two cities with the highest costs, Honolulu at
31.05 cents per kWh and New York at 19.70 cents, is vast. 29 of the 119 cities
have costs that are either one standard deviation less or greater than the mean.

At the lower end of the scale, where 12 cities’ costs per kWh are more
than a single standard deviation (3.39 cents per kWh) less than the average
cost for all 119 cities, top-ranked Tulsa and second place Boise both have costs
about 1.5 times the standard deviation less than the mean. The costs of the
10 other cities in this group vary much less from the average.

At the upper end, 17 cities’ costs per kWh are more than one standard
deviation greater than the mean. As with the residential costs, those cities
with costs with the greatest differentials from the mean are outlier Honolulu
(5.7 standard deviations) and several New York State and California cities.
New York City’s cost for this commercial customer class, for example, is
about 2.4 standard deviations greater than the average cost for all 119 cit-
ies and the costs in San Diego and Hampstead, NY are about two standard
deviations greater.

Only four of the 12 Canadian cities included have costs per kWh for
this class of customer that are less than the average for all 119 cities: Winnipeg,
Montreal, Vancouver, and Regina. Table 3 shows how the costs per kWh com-
pare among just the 12 Canadian cities surveyed by Hydro-Quebec.

At 12.27 cents per kWh, the average cost is 0.69 cents per kWh higher
than the average for all 119 cities. Winnipeg, Montreal, Vancouver, Regina, and
Ottawa have lower costs than the Canadian average but, except for Winnipeg,
the costs in all five locations are considerably above the average cost of 6.91
cents per kWh in the five cities (of 119) with the lowest costs. Seven cities
have higher costs than the Canadian average with Calgary, Charlottetown,
Halifax, and Edmonton standing out. All four locations are among the group
of 21 (of 119) having the highest costs.®

Only one Canadian city, Winnipeg, has a commercial customer class cost
which is more than one standard deviation less than the average for all 119 cit-
ies. At the upper end of the scale, the costs for two cities—Charlottetown and
Calgary—are more than a single standard deviation greater than the mean cost.

8. Again, it is worth noting that the Hydro-Quebec study may not accurately reflect the
actual differential in the all-in delivered cost of electricity with regard to Alberta jurisdic-
tions. See footnote 1 and Appendix 1 for additional information.
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Table 3: Comparison of commercial electricity costs per kWh
in Canadian cities, 2013

Costs to commercial customers
Monthly consumption of 10,000 kWh

CAN cents per kWh

1 Winnipeg 7.48
2 Montreal 9.05
3 Vancouver 9.60
4 Regina 10.82
5 Ottawa 12.26
6 Toronto 12.40
7 Moncton 12.46
8 St. John's 12.58
9 Edmonton 13.25
10  Halifax 14.85
11 Charlottetown 15.54
12 Calgary 16.93

Arithmetic mean 12.27

Sources: Hydro-Quebec (2013); calculations by authors.

3. Small industrial consumer costs

As indicated in table 1, the average cost for the small industrial electricity cus-
tomer class (demand of 1,000 kW with monthly consumption of 400,000 kWh)
in the 119 cities surveyed is 8.92 cents per kWh. This is considerably less than
the vicinity of 12 cents per kWh observed in the case of the two other rate
classes compared. This most likely reflects strategic decisions on the part of
governments and regulators to assign lower electric power rates to large volume
customers because of economic development considerations and strategies.
Only three of the 12 Canadian jurisdictions have costs per kWh applicable to
this customer class that are less than the overall average: Winnipeg, Vancouver,
and Montreal. Reasons why those cities fare better when it comes to electricity
costs than their Canadian peers are examined in the following sections.

While the average cost for this customer class is significantly less than
those for the two other classes examined, the differential between the low-
est cost (a remarkable 4.01 cents per kWh in Tulsa) and the highest rate
(Honolulu at 28.25 cents per kWh) is about as large as in the other cases.
Consequently, the standard deviation (3.19 cents per kWh) is only 20 cents
per kWh less than that for the small commercial customer class.

Eight cities have costs that are greater than a single standard deviation
less than the average cost for all 119 cities. Top-ranked Tulsa’s cost per kWh
is about 1.5 standard deviations less than the mean, while second place Des
Moines’ cost is about 1.3 standard deviations lower.
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At the upper end of the range, where 17 cities’ costs are more than a
single standard deviation greater than the mean, there are some large differ-
entials compared with the average. Honolulu is an even greater outlier than in
the two other customer classes examined, with a cost per kWh more than six
standard deviations above the mean. Edmonton’s cost is about 2.8 standard
deviations greater than the average and New York’s is about two standard
deviations greater. The costs for Hampstead, NY and Calgary are also about
two standard deviations above the mean. The differences between the small
industrial class costs for each of the 12 other cities in this group of 17 and the
average cost fall between 1 and 1.6 standard deviations.

Table 4 illustrates the costs for the 12 Canadian cities alone. Their aver-
age cost 0f 10.97 cents per kWh is 2.05 cents per kWh greater than for all 119
cities ranked. Six Canadian cities have costs lower than the Canadian aver-
age. The highest Canadian costs are in 118" ranked (of 119) Edmonton, 115%
ranked Calgary, 107* ranked Charlottetown and 105t place Halifax.’

Of interest is the fact that not a single Canadian city is represented in
the group of eight cities whose costs for this customer class are more than
one standard deviation less than the average for all 119 cities compared. On
the other hand, four of the 12 Canadian cities have costs that are more than
a single standard deviation above the mean.

Table 4: Comparison of industrial electricity costs per kWh
in Canadian cities, 2013

Costs to industrial customers
Monthly consumption of 400,000 kWh

CAN cents per kWh

1 Winnipeg 5.76
2 Vancouver 7.23
3 Montreal 7.38
4 Regina 9.53
5 St. John's 9.82
6 Ottawa 10.59
7 Moncton 10.98
8 Toronto 11.85
9 Halifax 12.44
10  Charlottetown 12.87
11 Calgary 15.27
12 Edmonton 17.92

Arithmetic mean 10.97

Sources: Hydro-Quebec (2013); calculations by authors.

9. Again, it is worth noting that the Hydro-Quebec study may not reflect the actual dif-
ferential in the all-in delivered cost of electricity accurately with regard to Alberta juris-
dictions. See footnote 1 and Appendix 1 for additional information.
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Reasons for the differences in costs

In this section we discuss a number of possible reasons why electricity costs
are higher or lower in some cities than others. Ideally, multivariate statistical
analysis—which would simultaneously determine the contribution of each
factor to electricity costs while taking other factors into account—would have
been helpful. However, where appropriate, reference is made to the results
of statistical tests undertaken to determine whether the differences in the
arithmetic means of costs between two groups such as cities in coal-intensive
states/provinces, on the one hand, and in non-coal intensive jurisdictions, on
the other, are “significant.” That is, the tests indicate whether the difference
in the means is the result of random occurrences or survey sampling errors,
thereby implying that there is no fundamental difference between the two
data sets, or a consequence of fundamental factors such as the availability
of relatively low-cost coal-fired electric generation in one group of cities but
not in the other."

1. Differences between customer classes

The ranking of cities according to their electricity costs is essentially the same
for each of the three customer classes. However, the rankings do not pre-
cisely conform. The fact that there are differences in the rankings accord-
ing to customer type reflects the fact that regulators (and politicians) in the
various states and provinces have somewhat different perspectives as to the
portions of the overall cost of electricity generated in their respective regions
that the various kinds of customers (e.g., residential, commercial, and indus-
trial) should bear.

10. In order to test whether differences in mean values were statistically significant,
P-values and t-values were calculated for the data sets being compared. At the 95 per-
cent confidence level, if P-values were found to be less than 0.05, the null hypothesis that
the difference was due solely to random factors—i.e., that there was no fundamental dif-
ference in the two data sets involved and that they could have come from essentially the
same population—was rejected, and it was concluded that the difference was statistic-
ally significant.
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Residential electricity costs are frequently the focus of much debate
leading up to and during provincial and state elections and, as in the October
7,2013 Nova Scotia election, can be a key issue (Alberstat, 2013). But compe-
tition among jurisdictions to attract commercial and industrial investors also
gives rise to political pressures, as businesses lobby to maintain or obtain com-
petitive advantages vis-a-vis businesses in neighboring states or provinces.
And governments themselves sometimes have policies which require that
industrial customers in their jurisdiction have cost advantages over competi-
tors which result in residential and/or commercial customers having to bear
a larger share of the burden than otherwise. In Canada, for example, com-
parison of residential and industrial costs per kWh in Vancouver, Winnipeg,
Regina, and cities in the Atlantic Provinces indicates that residential consum-
ers in those locations appear to be subsidizing large industrial consumers.
But commercial consumers are faced with even higher costs than residential
electricity consumers in Montreal, Vancouver, Moncton, and Charlottetown,
thereby subsidizing industrial class consumers to an even greater extent.

2. Availability of developed hydroelectric resources

Because of their low fuel costs, one might expect jurisdictions in which the
hydroelectric share of electric generation capacity is particularly large to be
in a position to provide lower-cost electricity than other jurisdictions. And
this would be most likely if most of the hydro facilities were built when cap-
ital costs were considerably less than they are today, the average size of those
facilities were relatively large so as to provide economies of scale, and most
of the site locations were not so remote as to result in transmission costs that
offset the relatively low electric generation cost compared to other sources.

Table 5 provides a comparison of electric generation capacity by type
in the various Canadian provinces. This demonstrates that hydroelectric
capacity is dominant in Newfoundland and Labrador, Quebec, Manitoba,
and British Columbia. It is therefore not surprising that, for all three cus-
tomer classes compared, electricity costs are lowest in those Canadian cit-
ies included in table 1 which are located in Quebec (Montreal), Manitoba
(Winnipeg), and British Columbia (Vancouver).

St. John’s, Newfoundland does not fare so well. This is mainly because
about 80 percent of Newfoundland and Labrador’s hydro capacity is embod-
ied in the 5,428 MW Churchill Falls facility in Labrador, from which elec-
tricity is sold to Hydro-Quebec under the terms of a long-term agreement,
and is not available to electricity consumers on the island of Newfoundland
(including St. John’s) where most of the population of the province resides.
Investor-owned Newfoundland Power, from which the cost information
with regard to the St. John’s electricity customer classes was obtained for the
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Table 5: Canadian electric generation capacity by type and province
(megawatts and % share of provincial total), 2013

Fossil fuel Nuclear Hydro Wind Other Total
combustion

Mw % MW % Mw % MW % Mw % MW

Prince Edward Island

Nova Scotia

New Brunswick**

Newfoundland & Labrador* 585 7.9 0 00 6781 914 54 07 0 0.0 = 7420
117 416 0 0.0 0 0.0 164 584 0 0.0 281

2,006 74.8 0 00 376 140 281 105 20 07 @ 2,683

2,849 721 0 0.0 951 241 150 3.8 0 0.0 3,950

1,822 4.4 675 1.6 38,19 920 817 2.0 0 0.0 41,510

Quebec***
Ontario
Manitoba
Saskatchewan
Alberta

British Columbia

13,877 384 11990 332 8408 233 1,742 4.8 143 04 36,160

501 8.9 0 00 5054 893 104 1.8 0 0.0 5,659
3,177 756 0 0.0 856 204 171 4.1 0 00 = 4,204
10,845 85.9 0 0.0 887 7.0 890 7.1 0 0.0 12,622
1,288 85 0 0.0 13,745 90.8 103 0.7 0 0.0 15,136

Notes: * 5,428 MW of the 6781hydro capacity is from the Churchill Falls Facility in Labrador, which is not available to the island

of Newfoundland.

** Excludes the 680 MW (gross) Point Lepreau nuclear plant that was returned to service in late 2012.

***Includes the 675 MW Gentilly Il nuclear plant that is being dismantled.

Source: Statistics Canada CANSIM Table 127-00009.
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Hydro-Quebec study, purchases 90 percent of its electricity requirements
from Crown-owned Newfoundland and Labrador Hydro and generates most
of the balance from an array of smaller hydroelectric stations (Newfoundland
Power, 2013). Newfoundland and Labrador Hydro itself has nine hydroelectric
plants and several fossil fuel combustion generation facilities (Newfoundland
and Labrador, 2013). The relatively small hydro facilities on the island of
Newfoundland do not benefit from the economies of scale inherent in the
large hydro plants in Quebec, Manitoba, Winnipeg, British Columbia, and
Labrador’s Churchill Falls.

Although Ontario’s hydroelectric capacity is less than its fossil fuel
combustion and nuclear capacity, the fact that it is nevertheless quite signifi-
cant (23 percent of total capacity) may help to explain why cities in that prov-
ince (Ottawa and Toronto) have costs per KWh that are less than those of cities
in provinces other than hydro-rich Quebec, Manitoba, and British Columbia.
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Table 6 shows electric generation capacity by type by US state and the
District of Columbia. From the table, it is apparent that hydroelectric cap-
acity is the dominant form of capacity in Washington (69 percent), Idaho (64
percent), Oregon (58 percent) and South Dakota (42 percent)." Hydro is also
dominant in Montana, although its 45 percent share of total generation cap-
acity in that state is just a bit greater than coal-fired capacity’s 41 percent."
Other things equal, this suggests that if the hypothesis that an abundance of
hydroelectric supply contributes to low electricity prices holds weight, cities
in Washington, Idaho, Oregon, and South Dakota, and perhaps in Montana,
should perform well relative to many of the other cities whose costs per kWh
are provided in table 1.”

In fact, this appears to be the case. In the residential customer cost
comparison, all eight of the US cities located in the states with large endow-
ments of developed hydroelectric capacity have lower costs than 51 of the
107 US cities included in the 119-city comparison. In fact, four of the eight
(Tacoma, WA, Spokane, WA, Boise, ID, and Seattle) are positioned among
the group of 15 cities with the lowest residential electricity costs. Eugene, OR
ranks 227, Portland, OR, 48%, Billings, MT, 52" and Sioux Falls, SD, 59,

In the small commercial customer cost comparison, three of the five cit-
ies with lowest costs are from the hydro rich states of Idaho and Washington:
Boise, Tacoma, and Seattle. Eugene has the 12t lowest rate (of 119), Portland,
OR, the 42" ]Jowest, and Sioux Falls, SD the 43 lowest. Billings, MT, where
hydro is also an important source of electricity, yet neck and neck with coal,
sits in the 60" position (of 119). Spokane fell in 68™ place.

In the small industrial customer cost comparison the results are also
supportive of the hypothesis that an abundance of hydro capacity is condu-
cive to low electricity costs, though not quite as overwhelming. In this case,
as in the residential cost comparison, four of the eight cities in states with

11. In this study, “dominant” is generally used to indicate not only the greatest type of
electric generation capacity that is available but also that the kind of capacity identified
is significantly greater than the other kinds of capacity that are available in the same
jurisdiction.

12. Where two or more sources of electricity in the same state represent approximately
the same shares of total capacity, the state is highlighted in purple in the table.

13. This, however, is without regard to the age of the hydro facilities. Facilities that are
older than, say, 20 years most likely cost considerably less per unit of capacity than hydro
facilities built within the last 10 years. The older the average age of the hydro fleet, the
lower the depreciation charge per unit of output is likely to be and hence also the cost.
But this also means that the state (or provincial) hydroelectric system may be facing
considerable maintenance costs, as in British Columbia. A detailed examination of the
vintage of hydro facilities in the various hydro-rich jurisdictions would help to explain
why some have a cost advantage relative to others and, therefore, are better positioned

to support lower costs to consumers.
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Table 6: US summer electric generation capacity by type and jurisdiction

(megawatts and % share of state total), 2011

Natural gas Coal Nuclear Hydro Petroleum Wind Other Total

MV % MW % MW % MW % MW % MW % MW | MW

AK 838 405 11 54 0 00 415  20.1 669 324 7 03 27 2,067
AL | 12,073 371 11,457 352 5043 155 3272 100 43 0.1 0 00 689 32,577
AR 7882 494 4535 284 1,823 114 1341 84 22 0.1 0 00 354 15,957
AZ 13,548 50.1 6225 230 3937 146 2720 10.1 93 03 138 05 382 27,043
CA 41274 604 411 06 4390 64 10,136 148 517 08 3,770 5.5 7,797 68295
co 5283 373 5596 395 0 00 662 4.7 178 13 1,793 12.6 670 14,182
cT 2,925 32.0 564 62 2,103 230 122 13 3,185 349 0 00 233 9,132
DC 0 13 0 00 0 00 0 00 790 9858 0 00 0 800
DE 2,295 683 794 236 0 00 0 00 13 34 2 01 155 | 3,359
FL 33332 559 10204 171 3,924 66 55 0.1 10672 179 0 00 1440 59,627
GA | 14263 384 12988 350 4,061 109 2049 55 1251 34 0 00 2502 37114
HI 0 00 180 7.0 0 00 24 09 2000 78.1 92 36 266 2,562
fIA" ] 2343 153 6935 454 601 39 144 09 1047 68 4,203 27.5 15 | 15,288
ID 812 19.1 17 04 0 00 2704 635 5 0.1 611 14.4 106 = 4,255
IL 13,578 310 14,857 339 11486 262 34 01 887 20 2,737 6.2 251 43,830
[IN | 5646 206 18949 69.1 0 00 60 0.2 450 16 1340 49 959 | 27,404
KS 4568 358 5188 407 1,175 92 300 545 43 1,272 10.0 7 12,758
[KY | 4864 230 15290 724 0 00 822 39 70 03 0 00 68 21,114
LA 18889 721 3424 131 2133 8.1 192 07 994 38 0 00 566 26,198
MA 5971 439 1560 115 685 5.0 263 19 3,07 228 30 02 1,985 13,601
MDY 2043 162 489 389 1,705 136 500 47 2933 233 120 1.0 296 12,583
ME 1,645 366 85 19 0 00 742 165 1,007 224 323 7.2 691 4,493
Ml 11,028 369 11,347 379 3,957 132 238 08 639 2.1 375 13 2318 29,902
MN 4880 322 4710 311 1,594 105 197 13 813 54 2,576 17.0 392 15,162
MO 5525 250 12425 563 1,190 54 570 26 1218 55 459 2.1 674 22,061
MS 11552 743 2526 163 1,190 7.7 0 00 35 02 0 00 240 15,543
MT 376 62 2442 406 0 00 2725 453 54 09 378 6.3 45 6,020
8026 282 12251 430 4970 175 1,964 69 544 19 0 00 704 28,459

10 02 4147 67.1 0 00 508 82 72 12 1,423 23.0 24 6,184

1,784 218 4160 509 1,245 152 278 34 363 44 333 41 1 8174

NH 1,207 289 546 131 1,246 299 493 118 499 120 24 06 159 | 4,174
NJ 10093 549 2001 109 4113 224 5 00 1381 75 8 00 773 18,374
NM | 3291 399 3990 483 0 00 83 10 4 00 750 9.1 136 | 8,254
NV 7255 623 2,873 247 0 00 1051 90 1 01 0 00 456 11,646
NY 18809 475 2813 71 5219 132 4319 109 5161 130 1399 35 1,909 39,629
[OH 8244 248 21,251 639 2,134 64 102 03 1,030 3.1 160 0.5 359 33,280
OK 13445 616 5307 243 0 00 858 3.9 69 03 1,811 83 334 21,824
OR 3,042 209 585 4.0 0 00 8420 579 0 00 2208 152 280 14,535
[PAT 10055 219 18068 394 9642 210 760 17 4325 94 789 1.7 2,178 45817
RI 1,735  97.5 0 00 0 00 302 16 09 2 0.1 23 1,779
sC 5329 221 7258 30.1 6486 269 1337 56 668 2.8 0 00 3,003 24081
SD 661 17.6 497 132 0 00 159 424 228 6.1 780 20.7 0 3,760
[INTY 4654 220 8581 406 3401 161 2616 124 40 02 29 01 1,807 21,128
TX 68860 63.1 23,180 212 4960 45 689 06 208 02 10,361 9.5 921 109,179
fUT 2015 265 4903 644 0 00 255 33 28 04 324 43 88 7,613
VA 8163 33.1 5848 237 3539 143 866 3.5 2370 96 0 00 3,899 24,685
VT 0 00 0 00 620 529 324 277 101 86 45 38 81 1,171
WA 3828 125 1,340 44 1097 36 21,067 69.1 15 00 2,454 8.0 706 30,507
wi 6,084 332 8405 459 1,750 96 388 2.1 722 39 612 33 340 18,301
- 1,044 60 15441 89.0 0 00 285 16 1101 528 3.0 33 17,342
120 14 6482 769 0 00 307 36 6 01 1,412 16.7 104 8431

Note: States are highlighted according to the dominant type of electric generation as follows:

Gas

Where wind capacity exceeds five percent it is boldfaced.

. Coal

Source: EIA (2013a).
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Nuclear

Hydro

Petroleum

No single technology dominant
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large developed hydro resources have costs that are among those of the 14
cities (of 119) with the lowest costs. These include Boise, Tacoma, Seattle, and
Eugene, of which Boise and Tacoma rank third and 4%, respectively. Portland,
OR, Billings, Sioux Falls and Spokane rank 45%, 46", 48% and 55, respectively.

Looking at all (i.e., both Canadian and US) cities listed in table 1, in the
residential cost comparison seven of the 12 cities from provinces and states
with dominant hydroelectric capacity shares (including Newfoundland and
Labrador) are among the group of 15 cities that have the lowest costs.' In
both the small commercial and small industrial customer class comparisons,
five of the 12 cities from hydro-rich provinces and states show up among the
15 with the best (lowest) costs.

The coefficient of correlation between the cities’ residential costs and
the hydro share of electricity produced in the corresponding jurisdictions,
although small (0.19), is negative. This suggests, at least, that in jurisdictions
where the hydro share of the electricity that is produced is relatively high, cit-
ies are somewhat likely to have relatively low electricity costs.

The difference between the mean residential cost of 8.91 cents per kWh
for the 11 cities in hydro dominant jurisdictions (based on the hydro share of
conventional capacity in the Canadian provinces, US states, and Washington,
DC) and the mean residential cost of 12.26 cents per kWh in the other 107
cities (Honolulu excluded) was found to be very significant according to the
statistical tests."” This supports the view that residential electricity costs in
cities located in jurisdictions where hydro is the dominant source of sup-
ply might be expected to be lower, in general, than costs in other cities. The
results for the difference of means test undertaken with respect to both the
small commercial and small industrial cost classes were similar.®

As explained above, these difference of means tests were based on
groups differentiated according to whether or not developed hydro capacity
was dominant in the various jurisdictions. In 2012, hydroelectric generation
was the major source of electricity produced in all of the hydro capacity dom-
inant states and provinces except Montana, where coal-fired facilities were
the source of 50.3 percent of electricity production and hydroelectric facilities
only 40.6 percent (EIA, 2013b). When Billings, MT was excluded from the
group of cities identified as being in hydro dominant states and the difference

14. The eight US cities already noted plus St. John’s, Montreal, Winnipeg, and Vancouver.
15. St. John’s, NL was excluded from the group of hydro cities because its electricity
comes from a collection of mainly small hydro facilities and fossil fuel plants.

16. For the small commercial rate class the mean cost was 8.83 cents per kWh for the
11 “hydro” cities compared with 11.69 cents per kWh for the other 107 cities (Honolulu
excluded). For the small industrial rate class the corresponding mean costs were 6.64
cents per kWh and 8.97 cents per kWh.

fraserinstitute.org
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Hydro Share (%)

100

of means tests were repeated, the differences in the means continued to be
statistically significant for each of the customer class cases.

Figure 1 illustrates the relationship between residential electricity
costs in the cities surveyed and hydro’s share of electricity production in the
respective jurisdictions.

Figure 1: Hydro shares of electricity production and
residential electricity costs in cities surveyed
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Sources: Hydro-Quebec (2013); Lincoln Nebraska Electric System (2013); EIA (2013b);
calculations by authors.

3. Substantial reliance on coal-fired electric generation

In the preceding section it was noted that cities in jurisdictions where hydro-
electric generation capacity is the major source of electricity tend to benefit
from low electricity costs. Here, we investigate whether this might also be
true where coal-fired electricity is the dominant supply source.

Table 5 indicates that, in Canada, fossil fuel combustion is the
major type of electric generation capacity in Nova Scotia, New Brunswick,
Saskatchewan, and Alberta and an important source of supply, along with
nuclear power, in Ontario. However coal-fired thermal plants only dominate
the electric generation capacity mix in Saskatchewan where they constitute
48 percent of SaskPower’s generation capacity, compared with 24 percent for
hydro, 23 percent for natural gas, and 5 percent for wind (SaskPower, 2013).

The combined capacity of Nova Scotia Power’s generating stations at
Trenton, Point Tupper, Lingan, and Point Aconi, which rely on mixtures of
coal, petroleum coke, and/or heavy fuel oil for their fuel source, is 1,247 MW.
This constitutes almost 52 percent of the generation capacity that Nova Scotia
Power either owns or for which it has contractual supply relationships with
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independent power producers (Nova Scotia Power, 2013a, 2013b). But since
coal is just one of the three fuels that are used in the four plants, coal does
not appear to be the dominant source of electricity in the province.

In Alberta, where coal and natural gas fired plants represent, respect-
ively, 38.1 percent and 38.8 percent of total generation capacity, significantly
more electricity is still being produced from coal plants each year than from
natural gas combustion (Alberta Energy, 2014; National Energy Board, 2013)).
In Ontario, where coal is being phased out as an electricity supply source,
coal-fired generation capacity’s nine percent share is dwarfed by nuclear cap-
acity (36 percent), natural gas (28 percent), and hydro (22 percent) (Ontario
Independent Electric System Operator, 2013). While NB Power’s Belledune
coal station is relatively large (458 MW), the province’s fossil fuel combus-
tion capacity is dominated by fuel oil, diesel, and natural gas-fired plants
owned by NB Power, Emera Inc., and TransCanada Corp. (NB Power, 2013;
Wikipedia, 2013).

Asindicated in table 6, in the United States coal is the dominant type of
electric generation capacity in 14 states: lowa, Indiana, Kentucky, Maryland,
Missouri, North Carolina, North Dakota, Nebraska, Ohio, Pennsylvania,
Tennessee, Utah, West Virginia, and Wyoming. As anticipated, coal combus-
tion was the leading in-state source of electricity in each of these states in 2012.
But coal facilities also represented the largest share of electricity produced in
nine other states: Arkansas, Arizona, Colorado, Kansas, Michigan, Minnesota,
Montana, New Mexico, and Wisconsin. In each of these states, coal-fired
generation led by a considerable margin—except in Montana, where hydro
was a close second (EIA, 2013b).

To understand whether the 53 cities in the surveys located in the 23
US states and two Canadian provinces (Alberta and Saskatchewan) where
coal-fired generation facilities were the leading producer of electricity in 2012
may be benefiting, on average, from relatively low electricity costs, we com-
pared costs for those cities with those for all other cities (excluding outlier
Honolulu) for each of the three types of customers.

With regard to the residential customer rate classification, 25 of the 53
cities in jurisdictions where coal is the major source of electricity production
have electricity costs among the group of 50 cities (of 119) with the lowest
costs. Further, only 17 are in the group of 50 cities with the highest costs. The
average cost for the group of 53 cities is 11.33 cents per kWh. This is nearly 9
percent less than the 12.44 cent per kWh average cost for the other 65 cities
listed in table 1 (excluding Honolulu).

In the small commercial customer rate class example, 23 of the 53
cities located in jurisdictions where coal is the leading in-state or -province
source of electricity are among the group of 50 cities with the lowest costs,
while only 16 are among the group of 50 with the highest costs. The aver-
age cost for the 53 cities in jurisdictions where coal combustion is the major
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source of electricity is 10.66 cents per kWh. That is 1.37 cents per kWh (11.4
percent), less than the average cost of 12.03 cents per kWh in the other 65
cities (Honolulu excluded).

In the small industrial rate class case, 27 of the 53 “coal” cities are
among the 50 cities in the overall group with the lowest electricity costs
while, again, only 16 are among the 50 cities with the highest costs. The aver-
age cost for the 53 cities in jurisdictions where coal is the major source of
electricity of electric generation is 8.10 cents per kWh. This is 12.9 percent
less than the average cost of 9.29 cents per kWh in the remaining 65 cities
(excluding Honolulu).

A priori, one might expect states in which coal-fired generation is
dominant, and which also produce the greatest quantities of thermal coal, to
benefit even more than coal-capacity-dominant states where coal produc-
tion is much less. That is, one might expect that the four cities in the survey
in Wyoming, West Virginia, and Kentucky—all very large coal producers—
would stand out as having lower electricity costs than the 49 other “coal” cit-
ies. However, even though Lexington and Louisville are generally among the
top performers, a number of the other “coal “cities have lower costs. Further,
though competitive (among 32 cities with the lowest costs in all three rate
class examples), Wheeling, WV is consistently outperformed by a number of
other cities in jurisdictions where coal-fired electric generation is dominant.
Cheyenne, WY varies in rank from 68" (of 119) to 90t (of 119), even though
that state is by far America’s largest coal producer.

By way of summary, the foregoing analysis appears to indicate that cit-
ies which are located in jurisdictions where coal-fired generation is the major
source of electricity may be in a position to offer lower electricity costs than
many of the other cities whose rates are compared in the Hydro-Quebec and
Lincoln Electric System surveys. To some degree, this argument is supported
by the estimated value of the coefficient of correlation with regard to residen-
tial electricity rates in the 119 cities and the coal-fired power generation share
of the electricity produced in the states and provinces where the cities are
located. While it is rather low (0.31), the fact that the correlation coefficient
is negative does suggest that one might expect costs to be relatively low in
cities located in states or provinces where the share of electricity produced
from steam sourced from coal combustion is relatively high.

For all three customer classes, the difference in the mean electricity
cost between the group of cities located in jurisdictions where coal combus-
tion is not the leading source of electricity production and cities in those states
and provinces where coal-fired generation is the major source of the electri-
city produced was found to be statistically significant. That is, there is reason
to believe that the differences in the average electricity costs between the two
groups is not a random occurrence or the result of statistical error. In other
words, reliance on electricity produced mainly from coal-fired generation
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Coal Share (%)

facilities appears to explain why cities in some jurisdictions enjoy lower elec-
tricity costs than others.

The relationship between city electricity costs per kWh and the coal
facility share of the electricity produced in the respective jurisdictions is illus-
trated in figure 2.

Figure 2: Coal-fired generation shares of electricity production and
residential electricity costs in cities surveyed
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Sources: Hydro-Quebec (2013); Lincoln Nebraska Electric System (2013); EIA (2013b);
calculations by authors.

4, Natural gas

Figure 3 illustrates that the implied price of natural gas paid by US power
generators was lower during 2012, on average, than at any other time during
the previous decade." The 2012 gas price of $3.52 per thousand cubic feet
(Mcf) was clearly much lower than in 2008 when the price averaged $9.26
per Mcf. This suggests, at least, that cities located in jurisdictions where nat-
ural gas combustion is a major source of electricity may have been in a pos-

17. For Canada, the 2012 electricity production shares by province for coal-fired combus-
tion and other electric generation technologies were derived from data published by the

National Energy Board (NEB, 2013). Corresponding data for US states and the District

of Columbia was calculated from Energy Information Administration data (EIA, 2013b).
18. This data is calculated by the US Energy Information Administration from infor-
mation collected via EIA Form 923 regarding the volume and cost of fuel purchased by

power plant operators. Review of the plant-by-plant information contained in the Fuel

Receipts and Cost Time Series File produced by the EIA from Form 923 data for January

2012 indicates that most of the natural gas that is used for power generation is purchased

on a contractual basis from gas producers and marketers.
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Figure 3: Natural gas price paid by US electric power companies, 2002-2012
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Source: EIA (2014).

ition to enjoy relatively low electricity costs when the 2013 Lincoln Electric
System survey was undertaken, compared with cities in jurisdictions with
little gas-fired capacity.

In order to test whether cities in jurisdictions with substantial gas-fired
electric generation capacity might have a relative advantage in terms of elec-
tricity costs, we first identified the states and districts in which natural gas
is either the dominant or a major form of electric generation capacity (table
6). Guided by that information, we then identified those states and districts
where the natural gas share of electricity produced in 2012 was greater than
any other single in-state source of supply (EIA, 2013b). Next, we assessed how
electricity costs in the cities located in states where gas-fired generation was
the largest kind of electricity production compared, on average, with those
in the rest of the group of 119 cities.

In 2012, natural gas combustion was the major form of electricity
generation in 13 US states: Alaska, California, Delaware, Florida, Louisiana,
Maine, Massachusetts, Mississippi, Nevada, New York, Oklahoma, Rhode
Island, and Texas. Gas also constituted the greatest share of electricity pro-
duction in the District of Columbia. From the list of US cities surveyed we
determined that 29 US cities are located in those jurisdictions.

From table 5 and investigation of the gas-share of electricity produc-
tion in the Canadian provinces, we discovered that while natural gas is an
important source of electricity in some cases, especially Alberta, it was not
the major source of supply in that or any other province during 2012.

In the residential rate class example, two of the 29 cities in states where
gas combustion is the major supply source are among the 10 cities (of 119)
with lowest electricity costs and 12 of the 29 are among the 50 (of 119) with
lowest costs. However, 17 of the 29 “gas” cities are among the 50 cities (of
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119) with the highest costs. Moreover, the average cost for all 29 cities located
in states where gas-fired generation is dominant, 13.06 cents per kWh, is 1.25
cents per kWh or 10.6 percent greater than the average cost for the 90 other
cities in the survey. Tests indicated that the difference between the mean cost
for the 29 cities in gas-dominant jurisdictions and the mean cost for all other
cities (excluding Honolulu) is statistically significant. However, if Honolulu is
included in the “other” group the difference between the mean values is not sig-
nificant. For this reason it is not clear that the difference in average residential
electricity costs in the two groups of cities is a reflection of gas-fired electricity
being the major source of supply for cities in the one group, but not in the other.

In the small commercial customer rate class example, four of the 29
“gas” cities (Tulsa, Baton Rouge, Las Vegas, and Reno) are among the group
of 10 cities (of 119) with the lowest costs. Also, 11 (of 29) are among the 50
(of 119) with the lowest costs. Yet 13 of the 29 cities in states where gas com-
bustion is the major in-state source of electricity are among the 50 (of 119)
cities with the highest costs. Moreover, the average cost for the 29 “gas” cities,
at 12.15 cents per kWh, is 6.6 percent greater than the average cost for the
90 other cities. In this case, the difference between the mean costs in cities
in the “gas” and “other” states (with or without outlier Honolulu included)
was not statistically significant. That is, it could have occurred randomly. In
other words, there appears to be no justification to distinguish between small
commercial customer electricity costs in the two groups of cities on the basis
of gas-fired generation being either the major or a lesser component of the
electricity produced.

For the small industrial rate class the findings were similar. Four of
the 29 cities located in states where gas-fired generation is the major form of
production are among the 10 (of 119) cities with the lowest costs, and eight
of the 29 are among the 50 (of 119) with the lowest costs. However, in this
case, 16 of the 29 “gas” cities are among the 50 (of 119) cites with the highest
costs. And the average cost for the group of 29 cities is 11.3 percent greater
than that for the 90 other cities. With this rate class the difference of means
test results were mixed as for residential costs: statistically significant (though
mildly so) with Honolulu excluded from the “other” group, but not significant
when Honolulu was included.

These mixed results indicate that being located in a state or district
where natural gas combustion is the major form of electricity production does
not guarantee that a city will have higher or lower than average electricity
costs. While cities in some such states (e.g., Florida, Louisiana, Mississippi,
Oklahoma, and Texas) are mostly among the group of 50 cities (of 119) with
lowest costs for all 3 customer classes reviewed, cities in some states where
gas-fired electric generation is very important generally have costs that are
greater than average—and in some cases, as in California, Massachusetts, and
New York, very much greater.

fraserinstitute.org
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Several factors contribute to whether a state where gas-fired electric
generation is dominant has relatively low electricity costs. One is the extent
of the contribution made by competing sources of supply in the state, such
as coal and hydro. Another is location. Oklahoma, Louisiana, and Texas, for
example, are major producers and net exporters of natural gas. In gas-rich
states such as these, the local price of gas is likely to be lower than in states
that are net importers of gas such as New York and Massachusetts, where the
delivered cost of gas includes significant transmission charges.

Another important factor is the extent to which gas-fired facilities are
being relied upon to meet baseload and not merely peak demand require-
ments, as has traditionally been the case with gas combustion generation
facilities. State-by-state electricity generation data for 2012 indicates that
Delaware, Mississippi, and Nevada, for example, were relying on gas-fired
generation to meet at least 70 percent of their total electricity production
requirements (much more than New York), implying considerable utilization
during non-peak periods (EIA, 2013b).

Another factor is a state’s electricity supply mix since, in spite of hav-
ing substantial quantities of relatively low-cost electricity from gas, electri-
city costs may be pulled up by high cost sources of electricity such as wind
power, oil combustion, and pumped storage.' California and New York, for
example, have significant dependence on wind power and pumped storage.
Massachusetts is also burdened by significant pumped storage costs.

Another factor is the relative efficiency of the gas-fired power plants
that are available. For example, single or simple cycle burners that only gen-
erate electricity via gas turbines are less efficient (require more gas per unit
of electricity generated) than combined-cycle plants in which exhaust gases
from a gas generator are cycled to a steam generator where they are used to
generate additional electricity. States where state-of-the-art combined-cycle
gas-fired plants are being built will be in a better position to take advantage
of low gas prices.

19. Pumped storage is hydroelectric generation made possible by pumping water into
reservoirs. Because the pumps themselves consume considerable volumes of costly fuels
such as natural gas or diesel fuel, this non-conventional source of hydroelectric electricity
is generally very costly. However, the availability of pumped storage to help meet elec-
tricity requirements during peak electricity demand periods can allow ‘baseload’ supply
sources such as coal-fired generators and nuclear plants to maintain operating levels
without interruption other than for maintenance, therefore achieving high levels of effi-
ciency. Baseload simply refers to generating units slated for operation on a continuous

24-7 basis because of their low all-in unit costs.
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5. Nuclear power

As indicated by table 6, nuclear power electric generation capacity is clearly
very dominant only in the state of Vermont, where its share is about 72 per-
cent. However, nuclear power is almost as important in terms of generation
capacity as either natural gas or both gas and coal in Illinois, New Hampshire,
Ontario, and South Carolina. Moreover, in 2012 nuclear power was the leading
producer of electricity not only in those five jurisdictions but in Connecticut,
New Jersey, and Virginia as well.*

That nuclear power’s share of production is greater than its share of gen-
eration capacity in some cases (as in South Carolina, New Jersey, Illinois, and
Connecticut) reflects the fact that nuclear power plants are generally relied
upon to produce electricity on a continuous basis in order to help meet ‘base-
load’ electricity demand requirements prevailing throughout the day. In con-
trast, because of their greater flexibility, gas-fired electric generation facilities
are more often called on during peak demand periods, as in the early morning
and in the late afternoon and early evening, when lighting, cooking, and heat
energy requirements are greatest. For this reason the opposite is true. That is,
the natural gas share of a jurisdiction’s electricity production is generally less
than the share of total generation capacity represented by gas-fired facilities.

In Ontario, where nuclear and gas-fired electric generation capaci-
ties constitute about the same shares of total capacity, it is therefore not sur-
prising that the nuclear facilities have been producing more electricity than
the gas combustion units. This also helps to explain why even though New
Hampshire’s nuclear generation capacity and gas-fired capacity are approxi-
mately the same, in 2012 the state’s nuclear plants accounted for nearly 42.5
percent of the electricity produced and natural gas only a bit more than a
third. In South Carolina, where nuclear power ranked second in terms of
capacity (behind coal), nuclear plants were responsible for 53 percent of
the state’s electricity output compared with coal-fired facilities’ 29 percent.
Similarly, while nuclear power plants ranked third in terms of capacity in
Illinois (behind both coal and natural gas), nuclear power was the source of
almost 48 percent of the electrical energy produced compared with coal facili-
ties’ 41 percent and gas-fired units’ 6 percent share (EIA, 2013b).

When we compared average electricity costs in the 16 cities included
in the two surveys that are located in the eight jurisdictions cited in the first
paragraph of this section with the average for the other cities in the surveys

20. Nuclear power’s share of total electricity production in these eight jurisdictions was
as follows: Vermont (75.9 percent of the total), Ontario (55.0 percent ), South Carolina
(52.9 percent ), New Jersey (50.7 percent ), Illinois (48.3 percent ), Connecticut (47.3 per-
cent ), New Hampshire (42.5 percent ), and Virginia (40.6 percent ) (Statistics Canada,
2014; EIA, 2013b).
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(with or without Honolulu) we found that they were clearly higher. For the
residential rate class for example, the average cost in the 16 “nuclear” cities
was more than two cents per kilowatt-hour (17.6 percent) greater than in all
the other cities. Further, costs in the 16 cities in nuclear-intensive jurisdic-
tions were 17.9 percent greater and more than two cents per kWh higher, on
average, than in the other cities in the small commercial demand rate class
example. In the small industrial demand case, costs averaged 16.5 percent
greater in the “nuclear” cities.

While there are a few exceptions—for example, Chicago’s per kWh
cost for small industrial demand ranks 15" (of 119), and costs in Norfolk and
Richmond, VA are consistently among the group of 50 cities (of 119) with the
lowest costs—these comparisons suggest that cities in jurisdictions where
nuclear power is the leading source of the electrical energy that is produced
cannot be counted on as having competitive electricity costs. To the contrary,
they tend to have higher costs.

For all three customer classes, tests of the differences between the mean
electricity cost for cities in the eight jurisdictions where nuclear power is the
major in-state source of electricity and the mean cost for cities (excluding
Honolulu) in states where nuclear power is either not the leading supply source
or absent indicated that they were statistically significant. In other words, costs
in cities in the nuclear-strong jurisdictions are not only greater, on average,
than costs in the other cities, but there is also reason to believe that this may
be, at least in part, on account of the extent of penetration of nuclear power in
the electricity production mix. At least, the statistical tests of the differences
of means tell us that the differences in the average costs for the two groups are
sufficiently large that they may not be the result of random occurrences.

The estimated coeflicient of correlation between residential electric
costs and the nuclear generation share of electricity produced in the states
and provinces where each of the 119 cities in the survey are located is low
but positive. This also suggests that costs may tend to be higher in cities in
jurisdictions where the nuclear share of production is high.

6. Reliance on renewable energy sources

In recent years, policy makers in various states and provinces have succeeded
in having special incentives for investments in renewable energy sources,
especially wind power, put in place—even though, with but a few exceptions
including older large hydroelectric installations, renewable energy sources are
more costly sources of electricity.”’ This has been confirmed in a recent study

21. Other exceptions include biomass fueled combined heat and power (cogeneration)
facilities and geothermal sources.
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by the International Energy Agency (IEA) comparing the levelized cost of
electricity (LCOE) for various types of electric generation technologies, which
concluded that renewables generally cannot compete with non-renewable
electricity sources (IEA, 2010; Angevine et al., 2012).”

Onshore wind generation has a lower LCOE than offshore wind gener-
ation or any of the solar technologies compared in the study. However, accord-
ing to data provided for the IEA study by the Electric Power Research Institute,
assuming a 10 percent discount rate onshore wind generation installations
have higher LCOEs than nuclear plants, coal (pulverized coal combustion)
plants, combined cycle natural gas turbine installations, and combined heat
and power generation (i.e. cogeneration) facilities. A main reason for this is
that capital costs are typically higher per unit of generation capacity in the
case of wind than for technologies using non-renewable fuel sources. Another
is that electricity produced by wind turbines, like power sourced from solar
technologies, is not available on a 24/7 basis.

There are important added costs associated with wind generation that
are not recognized in the Electric Power Research Institute data and other
data used in the IEA study. First, because wind is not always available, wind
plants generally have much lower capacity utilization rates than fossil fuel
generation plants. Therefore, back-up sources of electricity supply such as
gas-fired facilities must often be built. Second, because of the highly variable
nature of wind velocity, extra costs must be incurred for balancing the elec-
tric system when wind generation facilities are added to the grid. Third, the
cost of government incentives required to attract investment in wind facili-
ties is not included. Finally, because wind facilities are frequently located
in relatively remote or distant locations from load centers, the incremental
transmission costs are greater, on average, than for non-renewable electric
generation facilities (EIA, 2011). Although incremental transmission costs
and system balancing costs are, by definition, not components of the LCOE
calculations, they do impact the delivered cost of electricity.

The US Energy Information Association provides state-by-state elec-
tric generation information for wind, the largest source of renewable energy
other than hydro. This indicates that wind is far from being a dominant or
major source of the electricity produced even in the small number of states
where wind represents more than 10 percent of total generation. For those
states, and other states and provinces with significant shares of wind genera-
tion, it is not fruitful simply to compare electricity costs in the cities in such
jurisdictions with costs in the other cities in the surveys in order to assess the
impact of the availability of wind generation. The reason for this is that many

22. The LCOE measures the price at which an electricity producer must sell the output
that is generated in order to recover the cost of the investment over the life of the power

plant. It does not consider the costs of transmission and distribution.
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factors, in addition to the supply that is available from a single relatively minor
source such as wind, interact to determine city electricity costs. Other things
equal, it is likely that costs associated with the dominant or major sources of
supply have the most influence on the cost per kWh on electricity consum-
ers’ monthly bills.

Table7 provides a list of the 14 states and two provinces where the wind
share of total electricity production exceeded five percent in 2012, ranging
from 24.8 percent in Iowa to 5.6 percent in Washington State.”*

Table 7: Jurisdictions with wind generation >5% of total, 2012

State Wind share (%)
lowa 24.8
South Dakota 242
Minnesota 14.6
North Dakota 14.6
Idaho 12.2
Kansas 1.7
Colorado 11.3
Oklahoma 10.5
Oregon 10.4
Wyoming 8.8
Texas 7.5
Nova Scotia 7.2
New Brunswick 7.1
Maine 6.1
New Mexico 6.1
Washington 5.6

Sources: EIA (2013b); Statistics Canada (2014).

In Towa, 62.3 percent of production came from coal-fired plants. The
high proportion of output from presumably relatively low-cost coal-fired
generation facilities would therefore appear to explain why the average of
costs in the Iowa cities of Davenport, Des Moines, and Cedar Rapids was
well below the average for all of the cities surveyed with respect to each of
the three rate classes.

23. Although approximately 97 percent of the electricity produced in Prince Edward
Island came from wind turbines, that province was excluded since most of the electricity
consumed there is being imported.
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In South Dakota, where wind constituted 24.2 percent of electricity
production, natural gas combustion accounted for 24.3 percent and hydro
for 49.7 percent. The fact that costs in Sioux Falls were lower than average
over all three customer classes is therefore most likely a reflection of hydro’s
dominant role in the supply mix. The presence of significant supply from gas
may reflect the fact that gas-fired plants as well as hydro facilities were relied
upon during times when wind velocities were not sufficiently strong or steady
to drive the wind turbines.

While wind was the source of 14.6 percent of the electricity produced
in Minnesota, the relatively attractive (below average) performance of Duluth,
Minneapolis, and Saint Paul with respect to costs for all three customer classes
is likely attributable to the state’s reliance during 2012 on coal-fired electricity
production (43.5 percent) and nuclear power (22.4 percent).

Similarly, although wind also constituted 14.6 percent of supply in
North Dakota, Fargo’s attractive cost performance—as evidenced by well
below average costs for each of the customer classes—was most likely the
consequence of the availability of considerable coal-fired generation cap-
acity which was responsible for 78.1 percent of the electricity produced in
the state during 2012.

In Idaho, where wind had the fifth highest representation in terms of
share of the electricity produced in 2012, at 12.2 percent, production was
dominated by hydro which was responsible for a remarkable 70.6 percent
of the state’s power output. The share of production from gas-fired facilities
was virtually the same as the wind share. Low-cost hydro, and the availabil-
ity of both hydro and gas capacity to provide back up for the wind facilities,
therefore probably goes a long way towards explaining Boise’s very low elec-
tricity costs in all three customer classes, rather than the presence of wind
capacity per se.**

Renewable energy “standards” or targets, as well as subsidies and incen-
tives, are being used in many jurisdictions to attract investment in capacity to
generate electricity from renewable energy sources such as wind in order to
reduce air pollution and greenhouse gas emissions. Analysis of this topic is
beyond the scope of this study. However, various reports including a recent
study by Angevine et al. (2012) indicate that such subsidies can be very costly
to taxpayers and can place a huge burden on electricity consumers, as with
Ontario’s Feed-in-Tariff program. For this reason, policy makers need to

24. In each of these cases, as elsewhere, multivariate regression analysis might have
helped to explain the relative impacts of the various sources of supply and other fac-
tors on electricity costs. Because of wind’s minor contribution relative to other sources
of supply, as evidenced by the above discussion, grouping cities according to wind and
no-wind categories and testing the differences of mean values for significance would not
have been appropriate.
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ensure that any emissions charges, subsidies, or incentives that are deemed
essential to level the playing field between polluting and non-polluting elec-
tric generation facilities are carefully designed so that, all things considered,
the field does not become tilted in favor of high-cost renewable energy tech-
nologies. In other words, the objective must be to achieve the lowest pos-
sible cost of electricity given whatever constraints (incremental costs) may
be imposed by science-based environmental policy objectives.*

25. Population was also examined as a factor explaining differences among electricity
costs in the 119 cities. For this purpose, Canadian population data was obtained from
Statistics Canada (2013a, 2013b). Population data for the United States was obtained from
the US Census (2013a, 2013b). To test the hypothesis that electricity costs are greater in
larger cities than in small cities, the correlation between residential electricity costs in
the 119 cities and city size in terms of population was calculated and a scatter diagram
plotted. The analysis suggested that city size is not a significant cost-determining factor.



The impact of taxes levied
on consumers’ bills

When taxes applicable to electricity are included in the bill, the rankings can
be much different from those derived with taxes excluded. More important,
the actual cost to consumers can be appreciably greater. As noted earlier, com-
parison of costs in the group of 119 cities with and without taxes included
was not possible because the required data were not available in the Lincoln
Electric System survey. However, we were able to compare costs in this man-
ner for the 22 cities included in the Hydro-Quebec Survey.”® Costs with and
without taxes are summarized in table 8.

For the 12 Canadian cities, on average, taxes add 10.1 percent to the
residential service cost. However, taxes increase the cost to residential elec-
tricity consumers in the 10 U.S. cities by only 6.2 percent on average. In fact,
in three of the 10 US cities (Boston, Nashville, and Seattle) there is zero tax
on residential electricity consumption. Among the Canadian cities, the largest
tax impacts in percentage terms occur in Regina (15 percent), Montreal (14.8
percent), and Toronto (14.6 percent), but increases in the residential per kWh
cost are almost as large in Winnipeg, Charlottetown, Moncton, and Ottawa
when taxes are included. In the US, the largest increases occur in Miami (14.8
percent), Chicago (13.2 percent), and Detroit (10.9 percent).

Because of a relatively low (4.9 percent) tax bite, St. John’s jumps from
7t place (of 12) in the Canadian cities group to 4™ place when taxes are
included in the cost that residential customers pay for electricity. On the other
hand, Miami drops from second place (of 10) among the 10 US cities to fifth

26. The taxes that were applied to typical consumer bills in the case of each of the three
customer classes addressed in this study are listed in Appendix C of the Hydro-Quebec
survey report. For the Canadian cities, these consisted of the federal goods and services
tax and the applicable provincial sales tax (except in Alberta, which does not have a prov-
incial sales tax). Where there is a ‘harmonized’ federal/provincial sales tax rate, as in the
four Atlantic provinces and Ontario, that rate was used. The municipal sales taxes levied
by Winnipeg and Regina were applied to bills in those cities. Similarly, for the American

cities, all applicable state, municipal, and county sales taxes were applied.
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Table 8: Electricity costs on April 1, 2013, with and without taxes

Residential service Small commercial service Small industrial service
40 kW power demand 1000 kW power demand
35% load factor 56% load factor
Monthly consumption 1,000 kWh Monthly consumption 10,000 kWh Monthly consumption 400,000 kWh
CAN cents per kWh CAN cents per kWh CAN cents per kiWh
Withtax ~ No tax % Withtax ~ No tax % Withtax ~ No tax %
difference difference difference
Canadian cities
Calgary 15.55 14.81 5.0 17.77 16.93 5.0 16.03 15.27 5.0
Charlottetown 16.95 14.87 14.0 17.71 15.54 14.0 14.68 12.87 14.1
Edmonton 14.60 13.90 5.0 13.91 13.25 5.0 18.82 17.92 5.0
Halifax 16.22 15.45 5.0 17.08 14.85 15.0 14.30 12.44 15.0
Moncton 13.36 11.82 13.0 14.08 12.46 13.0 1240 10.98 12.9
Montreal 7.89 6.87 14.8 1041 9.05 15.0 849 7.38 15.0
Ottawa 14.00 12.39 13.0 13.86 12.26 13.1 11.97 10.59 13.0
Regina 15.12 13.15 15.0 13.03 10.82 20.4 1148 9.53 20.5
St. John's 13.17 12.55 4.9 14.22 12.58 13.0 11.10 9.82 13.0
Toronto 14.30 12.48 14.6 14.21 12.40 14.6 13.39 11.85 13.0
Vancouver 9.55 8.91 7.2 10.76 9.60 12.1 8.09 7.23 11.9
Winnipeg 873 7.63 14.4 8.75 7.48 17.0 6.74 5.76 17.0
Average 13.29 12.07 10.1 13.82 12.27 12.6 12.29 10.97 12.0
American cities
Boston 16.50 16.50 0.0 18.34 17.57 44 14.71 14.15 4.0
Chicago 12.94 11.43 13.2 11.38 10.20 11.6 7.27 6.27 15.9
Detroit 17.24 15.54 10.9 14.33 12.91 11.0 11.10 10.00 11.0
Houston 10.20 10.10 1.0 9.92 9.18 8.1 9.01 8.42 7.0
Miami 10.86 9.46 14.8 11.99 9.74 23.1 9.50 7.76 224
Nashville 10.62 10.62 0.0 11.64 10.88 7.0 10.04 9.38 7.0
New York 2367 21.75 8.8 22.00 19.70 11.7 17.40 15.58 11.7
Portland, OR 10.80 10.63 1.6 9.98 9.83 1.5 7.57 7.46 1.5
San Francisco 24.69 22.94 7.6 19.15 17.79 7.6 15.18 14.09 7.7
Seattle 897 8.97 0.0 7.28 7.28 0.0 6.21 6.21 0.0
Average 14.65 13.79 6.2 13.60 12.51 8.7 10.80 9.93 8.7

Sources: Hydro-Quebec (2013); calculations by authors.
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spot when taxes are included. All of the other changes in rank that occur in
both groups of cities involve only one positional change.

With regard to the small commercial customer class, including taxes
increases the costs paid by electricity consumers in the 12 Canadian cities by
12.6 percent on average, whereas for the 10 US cities the average increase is
only 8.7 percent. In Canada, the biggest impacts occur in Regina (20.4 per-
cent), Winnipeg (17.0 percent), and Montreal and Halifax (at 15.0 percent
each). In the group of 10 US cities the largest impacts of taxes on electricity
costs in this case occur in Miami (23.1 percent) and New York (11.7 percent).
For this rate class the greatest change in rank among the Canadian cities when
taxes are applied occurs in the case of Edmonton, which rises to 6 place (of
12) from 9t position. Among the US cities, Miami drops to 6% spot (of 10)
from third; all other changes in rank only involve a single position.

The greater percentage impact of taxes on electricity costs in Canada
than in the US that was seen with residential and small commercial rates is
also evident with the costs per kWh for small industrial service—with costs in
the 12 Canadian cities being impacted by 12.0 percent on average, compared
with only 8.7 percent for the 10 US cities. Again, in Canada the largest impact
is felt in Regina (20.5 percent) but Winnipeg consumers are hit hard by taxes
as well (17.0 percent). Similar to the small commercial rate class, the US city
where electricity costs are most affected by taxes is Miami (22.4 percent), but
Chicago (15.9 percent) and New York (11.7 percent) are also impacted signifi-
cantly. In the small industrial customer rate class the changes that occur in
both the Canadian and US city rankings when taxes are included are limited
to one-position changes.
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Summary of selected electricity
cost comparisons

Earlier, in the section How the costs compare, it was indicated that Canadian
electricity costs per kWh tend to be higher, on average, than the average for
all of the 119 cities included in the two surveys. As indicated in table 9, the
average cost for the residential rate class is virtually the same for cities in both
countries. But when outlier Honolulu is excluded from the US group of cities,
the residential rate is 1.2 percent greater in Canada.

For the small commercial power demand classification, the average cost
is 6.6 percent greater in Canada with Honolulu included in the US average,
but 8.4 percent greater when Honolulu is excluded. With regard to the small
industrial demand rate class, the average Canadian cost is 26.2 percent greater
than the comparable US cost with Honolulu included but 28.9 percent greater
when it is not. These comparisons indicate that, in general, both small and
large Canadian businesses face a significant and troubling cost disadvantage
relative to their American peers.

Looking only at those cities which are located in states and provinces
where hydro capacity is not the dominant mode of available electric genera-
tion capacity—i.e., excluding cities in Quebec, Manitoba, British Columbia,
Idaho, Montana, Oregon, South Dakota, and Washington—the differences
between the two countries are worse. With Honolulu included, on average
Canadian costs are 9.2 percent, 14.8 percent, and 39.5 percent greater than US
costs in the residential, commercial, and industrial rate classes, respectively.
With Honolulu excluded, the percentage differences are 14.1 percent, 16.8
percent, and 42.7 percent, respectively. Such significant differences should
be a matter of great concern to Canadian policy makers. Not only are resi-
dential electricity consumers in many parts of Canada, including Ontario
and Alberta, disadvantaged relative to most American consumers, but com-
mercial and industrial electricity users are too—and to a much greater extent.
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Table 9: Selected Canadian and US electricity cost comparisons

Cents per kWh
Residential Small commercial Small industrial

All cities

Canadian cities average 12.07 12.27 10.97

US cities average 12.12 11.51 8.69

Differences -0.05 0.76 2.28

% by which Canadian rates exceed US rates on average -0.4 6.6 26.2
All cities excluding Honolulu

Canadian cities average 12.07 12.27 10.97

US cities with Honolulu excluded 11.93 11.32 8.51

Differences 0.14 0.95 2.46

% by which Canadian rates exceed US rates on average 1.2 8.4 28.9
All cities in jurisdictions where hydro not dominant

Canadian cities not in hydro dominant QC., MB, or BC 13.49 13.45 12.36

US cities not in hydro dominant states 12.35 11.72 8.86

Differences 1.14 1.73 3.5

% by which Canadian rates exceed US rates on average 9.2 14.8 39.5
All cities in jurisdictions where hydro not dominant, excluding Honolulu

Canadian cities not in hydro dominant QC, MB, or BC 13.49 13.45 12.36

US cities not in hydro dominant states or Honolulu 12.14 11.52 8.66

Differences 1.35 1.93 37

% by which Canadian rates exceed US rates on average 11.1 16.8 42.7

Sources: Hydro-Quebec (2013); Lincoln Nebraska Electric System (2013); calculations by authors.

fraserinstitute.org



38 / fraserinstitute.org

Conclusions

Comparison of electricity costs in Canadian and US cities indicates that there
are vast three- to four-fold and even greater differences between costs per kWh
in cities like Montreal, Tulsa, and Tacoma on the one hand and Calgary, San
Francisco, New York, and Honolulu on the other. Our search for explanations
for the stark differences led us to conclude that Canadian consumers are paying
more—on average—for electricity due in part to the shift away from less expen-
sive coal-fired generation, as in Ontario, and insufficient reliance on natural gas
for baseload generation, especially in gas-supply-rich provinces such as Alberta.

We found that having nuclear power as the major source of the elec-
tricity that is produced may contribute to higher electricity costs.

Somewhat surprisingly, in view of today’s low natural gas prices, on
average cities located in jurisdictions where natural gas combustion is the
major source of electricity appear to have higher electricity costs than the
others. This may be because, in a number of such jurisdictions, gas-fired
capacity is mainly being used to meet peak rather than baseload (24/7)
demand. Further, many states where gas-fired capacity is dominant, such
as Massachusetts, New York, and New Jersey, are net importers of gas, with
the result that the delivered cost to the generators is much greater than in
gas dominant states such as Texas, Louisiana, and Oklahoma, which are net
exporters of gas. Tulsa, OK, for example, has the lowest commercial and
industrial costs and the second lowest residential costs overall.

A factor that seems to contribute to lower electric costs is the pres-
ence of hydroelectric capacity as the dominant mode of electric generation in
the jurisdiction where a city is located. This appears to explain why cities in
Quebec, Manitoba, British Columbia, Idaho, Washington State, and Oregon
generally enjoy lower electricity costs than many other cities.

Cities located in jurisdictions where coal combustion is the major source
of the electricity that is produced also have distinctly lower electricity costs,
on average, across all three customer demand classifications than other cities.

As noted in the preceding section, many Canadian electricity consum-
ers face significantly higher costs than US consumers. Consumers in cities in
the non-hydro-dominant provinces such as Alberta, Saskatchewan, Ontario,
New Brunswick, and Nova Scotia appear to be hit the hardest.



Policy recommendations

In view of the foregoing analysis and discussion, Canadian and provincial
policy makers need to focus on measures that will help to secure lower elec-
tricity costs for future generations and reduce the disparity between Canadian
and US electricity costs. In this regard, it is recommended that:

¢ Where they can compete with other sources of electricity, remaining
undeveloped hydro resources (as in British Columbia, Manitoba, Quebec,
Newfoundland and Labrador, and elsewhere) should be considered because
of the stability that hydroelectric capacity can provide to electricity costs.”’

¢ Given the favourable long-term outlook for natural gas supply and prices as
a consequence of technological advances which allow gas production from
shale gas formations, investment in state-of the-art advanced technology
combined-cycle gas generators should be facilitated in order to help meet
the anticipated growth in baseload electricity demand requirements
(as opposed to the historical preference for mainly confining gas-fired
generation to peak periods).

¢ Investment in coal-fired generation should be encouraged where
competitive with other resources and technologies when the costs of
meeting prudent environmental emissions regulations are taken into
account.

¢ Subsidies and incentives to foster investment in wind power and other
renewable energy technologies—policies intended to level the playing field
between polluting and non-polluting electric generation facilities, such as
Ontario’s feed-in-tariff guarantees, and charges on emissions of airborne
pollutants and greenhouse gas emissions from fossil fuel combustion
generation facilities—should be re-examined to ensure that electricity
consumers and taxpayers are not unduly penalized.

27. The current economic situation, with interest rates near historic lows, may provide a

window of opportunity for financing projects with large capital costs.
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¢ Opportunities should be sought for increased interprovincial electricity

trade, opportunities which are likely to benefit electricity consumers in
spite of the costs required to expand and/or upgrade existing transmission
systems and interconnection capacities.

Canadian and US provincial and state governments, and the electric
utilities, should explore opportunities for increased electricity trade

so that high cost jurisdictions may benefit from power imports. From
Canada’s perspective, this could help to ensure that as much as possible

of the capacity of new hydro and other baseload generation facilities (that
can compete in US states because of relatively low marginal costs) can be
utilized at the time of commissioning. Similarly, opportunities for seasonal
diversity interchange should be explored (e.g., exporting from winter

peak areas during summer when power is needed in summer-peaking
jurisdictions such as New York, and vice versa).

In provinces where electric generation continues to be regulated, regulators
should develop comprehensive long-term electricity supply plans designed
to minimize consumers’ future energy costs. Such plans should not only
take into account the full range of technologies available for increasing
generation capacity in regulators’ respective jurisdictions, but also the
potential for importing electricity supplies if that option is among the least-
cost alternatives.

In provinces where electricity generation facilities are wholly or mostly
owned and operated by the Crown, invitations to bid to supply incremental
baseload capacity should be issued from time to time, as required, to
investors fully knowledgeable of the available resources and technologies,
with the objective of ensuring that incremental supply costs can be
minimized.



Appendix 1

In arecent report sponsored by the Manning Foundation and the Independent
Power Producer Society of Alberta (IPPSA), London Economics International
generated estimates of what an “all-in” delivered cost of electricity compari-
son would look like across Canada if one accounted for an array of market
distortions, such as: differences in initial endowments; the levels of leverage
and impact on overall provincial debt burden; suppressed equity returns;
differences in tax regimes; and the impact of heritage contracts and export
revenues. As a courtesy to the reader, we present two of their figures from the
report—one for residential customers, and another for industrial customers.
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Figure A1: Rates for residential customers adjusting for various distortions,
2013

Cents/kWh
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Source: London Economics International (2014).
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Cents/kWh

Figure A2: Rates for industrial customers adjusting for various distortions,

2013
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