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Executive Overview 

Introduction 

The British Columbia Ministry of Environment commissioned Mustel Group to conduct a 

province-wide survey of British Columbia residents regarding the use of residential wood-

burning appliances.  The questionnaire is largely based on that used in a similar survey 

conducted in 2003, and is designed primarily to assist the Ministry in better understanding 

the incidence of wood-burning appliances across the province and frequency of use.  

Key findings are summarized briefly in this executive overview. Further details are 

presented in the Detailed Findings section. 

 

Summary of Key Survey Findings 

 

Incidence of Wood Burning Appliances 

Among British Columbia households outside of Metro Vancouver the most common main 

source of domestic heat is natural gas (45%). For about one-third of homes electricity is 

the main source, while one-in-ten relies on wood or wood pellets. 

However, a total of 30% of homes across British Columbia outside of Metro Vancouver 

currently burn wood or wood pellets in a fireplace, wood stove or other wood burning 

appliance, with about two-thirds of those located in rural areas (63%).  

Regionally the highest incidence of domestic use of wood burning appliances is found in 

the Cariboo region where almost half of all homes currently burn wood or pellets. Lowest 

incidence is in the Thompson Okanagan and South Coast regions at less than one-quarter 

of homes. 

Homes that use wood burning appliances use them to generate on average approximately 

43% of their domestic heat. This varies across BC from about 36% in the Thompson 

Okanagan and South Coast Regions to more than 50% in the Kootenay Boundary and 

Cariboo regions. 

The most common wood burning appliance in use is a wood stove (58%), with about four-

in-ten using a fireplace or insert (42%). A pellet stove or furnace is used by just 7% as is a 

wood burning central heating system. The large majority has just one wood stove (92%), 

or one fireplace or insert (72%). 

Mustel�Group�Market�Research� Page�1
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Among users of fireplaces or inserts 40% are known to be certified low emissions, 

compared with 64% of wood burning furnaces or boilers, 71% of wood stoves and 89% of 

pellets stoves. 

 

Wood as a Fuel 

On average, users of pellet stoves burn about eighty standard (40 pound) bags of pellets 

over the course of twelve months. Among those who use a wood burning appliance the 

median average for the province as a whole is one and a half to two cords of wood over 

the past twelve months. 

Of all wood burned in homes over the past year on average more than half was burned in 

wood stoves (57%), with about one-third burned in fireplaces. The most common species 

of wood burned in BC are Douglas Fir (59%) and Pine (40%). 

Among those who burn wood the majority gathers it themselves (64%);  about one-third 

buys their wood, mostly pre-bucked and delivered to them buy truck. 

Those who burn wood at home most commonly gather or purchase their wood during the 

fall (55%) or summer (40%) months, with about one-third who do so in spring and just 

18% in winter. Most will then dry or season the wood for six months or more (65%), storing 

it outside but covered. 

 

Wood Burning Behaviour 

On average, users of wood burning appliances have been burning wood for more than 

fifteen years (mean average 15.6 years), with pellet stoves used on average for about 10 

years. The major reasons for using a wood burning appliance include the reliability of 

using wood as a heat source in the event of power outages (61% rated as a major reason), 

that wood supply is readily available (61% also rate this as a major reason) and remains 

cheaper compared with other types of fuel (59% rate as a major reason). 

During winter months those with a wood burning appliance have a fire going an average 

of 5 days a week compared with about two days per week in spring and fall, and less than 

one day a week in summer. During winter the majority will burn wood most of the day, 

with almost half who burn overnight (44%). At other times of the year the mornings and 

evenings are the most common times for using wood burning equipment. 

Of the various materials other than wood that might be burned in a wood burning 

appliance it is only newspaper and cardboard or other paper products that are burned 

with any regularity.  Just over half of all users burn newspapers at least sometimes in their 

appliances (58%), with about one-third that burns cardboard and other paper products at 

least sometimes (32%). 

Mustel�Group�Market�Research� Page�2
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Installation of New Appliances 

In all, about one-in-ten users of wood burning appliances has installed new equipment in 

the past two years, the majority of whom having installed a wood stove (57%).  More than 

three-quarters of those who installed new equipment have found that the new equipment 

produces less smoke that the equipment it replaced.   

About one-quarter of all users expect to install new wood or wood pellet burning 

equipment, either as replacement or as brand new installation within the next three years; 

of those almost half expect to install a wood stove (47%), with one-in-five opting for a 

pellet stove.   

The most common reasons for installing new equipment are out of need to replace or 

upgrade failing older equipment for more fuel efficient new equipment.   

  

Incentives, Bylaws and Programs  

About half of all users of wood burning appliances are currently aware of the cash 

incentives available in many BC communities for upgrading to newer, more efficient, 

cleaner burning wood or pellet stoves, with awareness highest in the Kootenay Boundary 

(72%) and Cariboo (62%) regions. 

About one-third of users are currently aware of the provincial wood stove exchange 

program, with just 4% that has actually taken part in the program. 

If a $250 incentive were made available a total of 41% of users of wood burning appliances 

would feel more likely to upgrade or replace their existing wood or pellet burning 

equipment, with 14% “very likely”. 

A total of six-in-ten users are currently aware that most new stoves sold in British 

Columbia are mandated by law to have low smoke emissions rates. 

 

Smoke Emissions 

Chimney smoke is currently a concern for about one-in-five residents across the province 

(21%), with the main concerns generally being its impact on health, the environment and 

the smell. 

Of the suggested actions to reduce the amount of smoke from wood burning equipment 

strongest support is expressed for “Provincial Regulations that only allow clean burning 

wood appliances to be sold in BC” (77% support vs. 13% oppose). This is closely followed 

by support for “Providing a cash back incentive for removing old wood stoves and wood 

inserts” (71% support vs. 16% oppose). 

Mustel�Group�Market�Research� Page�3
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Other measures such as restricting burning on poor air quality days, fines for excessive 

smoke production, required removal of all appliances upon the sale of a property and 

establishing a bylaw to reduce smoke emissions each receive support from approximately 

half of all residents, with about one-third opposed. 

Currently “Transportation, including vehicles, trains, aircraft and ships” is most commonly 

rated as a medium to high contributor (55%), followed by Industry in general (40%); 

households (including wood stoves and backyard burning) and the forestry industry, 

including land clearing and agricultural burning are each rated medium to high 

contributors to air pollution by about one-third of residents (36% and 32% respectively). 

Overall the large majority of British Columbians outside of Metro Vancouver perceive the 

air quality in the area in which they live as “almost always good” (57%) or “good most of 

the time, poor on occasion” (31%). 
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Foreword 

Background & Objectives 

The British Columbia Ministry of Environment commissioned Mustel Group to conduct a 

province-wide survey of British Columbia residents regarding the use of residential wood-

burning appliances.  The questionnaire is largely based on that used in a similar survey 

conducted in 2003, and is designed primarily to assist the Ministry better understand the 

incidence and frequency of use of wood-burning appliances across the province. 

More specifically, the objectives of the survey are to enable the Ministry: 

 To determine the number of domestic wood-burning appliances in use in the 

province, 

To estimate emissions of air pollutants from wood-burning, and 

To guide outreach and education campaigns targeting wood-burners. 

Currently domestic wood-burning is estimated to account for approximately 15% of total 

fine particulates matter emissions in BC. While use of wood heating may have changed 

considerably since 2003, as other sources of air pollutants begin to use cleaner fuels, wood 

heating may in fact account for a larger proportion of remaining air pollutants than in the 

past. 

Methodology 

A mixed-mode approach was employed for this survey in order to maximize the number 

of interviews completed within budget.  

The main method of data collection was a random telephone survey, used initially to 

determine the incidence of wood-burning appliance users across the province. A web 

survey, which can be a more cost efficient method than a telephone survey to target low 

incidence respondents, was also used to boost the sub-sample of users.  

Sampling 

The approach to sampling was to set disproportionate targets for each region and sub-

region, with an approximate ratio of two-thirds users to one-third non users. In order to 

establish the actual incidence of users, surveys were conducted at random with both users 

and non-users and proportions of completed surveys were monitored up until the point 

that the smaller non-user targets were reached. Once the non-user targets were reached 

those quota cells closed and surveys were only completed with users (an over-sample). 

While the incidence of users of wood-burning appliances varies by region, the overall 

incidence for the province as a whole (excluding Metro Vancouver) is 30%.   

Mustel�Group�Market�Research� Page�5
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The six main regions and twenty-five sub-regions, as defined by the Ministry, were geo-

mapped and random samples of households were drawn for each area, using a regularly 

up-dated database of published, residential telephone listings. Within each household the 

eligible respondent was identified as the person most knowledgeable about their home 

heating equipment. Up to six calls were made in attempting to complete an interview with 

each household/respondent selected, a measure to minimize potential non-response bias. 

While the telephone survey was being conducted, a total of 500 surveys were completed 

among users via a web survey, programmed and hosted by Mustel Group and utilizing a 

reputable, reliable Canadian panel sample.  

About halfway through the fieldwork period additional budget was made available in 

order to complete a boosted telephone sample of users in two of the existing sub-regions 

(Bulkley Valley and Cranbrook/Kimberly), along with the creation of a new sub-region 

(Princeton), in which a target of 70 users and 30 non-users was set.  

Results 

In the end a total of 2,527 interviews were completed, 1,765 with users and 762 with non-

users.  The following disproportionate sampling distribution was achieved by major 

region: 

 Total MoE* Users MoE* Non-Users MoE* 

Total  2527� +/�1.9� 1765� +/�2.3� 762� +/�3.6�

Northern Region 
(Omineca, Skeena and 
Northeast) 

459� +/�4.6� 343� +/�5.3� 116� +/�9.1�

Cariboo Region 280� +/�5.9� 187� +/�7.2� 93� +/�10.2�

Thompson/Okanagan 
Region 481� +/�4.5� 334� +/�5.4� 147� +/�8.1�

Kootenay/Boundary 
Region 381� +/�5.0� 274� +/�5.9� 107� +/�9.5�

South Coast Region 284� +/�5.8� 193� +/�7.1� 91� +/�10.3�

West Coast Region 642� +/�3.9� 434� +/�4.7� 208� +/�6.8�

 * Margin of Error at the 95% level of confidence 

Statistical tolerance limits (or sampling margin of error) are displayed in the table above at 

the 95% confidence level (or 19 times out of 20, if the study were to be repeated). 

At the data processing stage results were weighted back into proportion according to 

known incidence levels of users versus non-users and according to known estimates from 

Statistics Canada of the number of households in each region and sub-region.  Base sizes 

shown in graphs and tables of this report reflect the actual (rather than weighted) number 

of interviews completed. 
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Following is a more detailed table of completed surveys by sub-region (unweighted vs. 

weighted): 

  Total Users Non-Users 

  Actual� Weighted� Actual� Weighted� Actual� Weighted�

Total   2546� 2546� 1765� � 781� �

Northern�Region�
(Omineca,�Skeena�
and�Northeast)�

Prince�George� 101� 86� 67� 13� 34� 73�

Bulkley�Valley�Lakes�
District�Airshed�

235� 35� 188� 19� 47� 16�

Other�Northern�
Region�

126� 172� 88� 66� 38� 106�

Cariboo�Region�

Quesnel� 91� 26� 60� 9� 31� 16�

Williams�Lake� 90� 22� 60� 8� 30� 14�

Other�Cariboo�Region� 100� 34� 67� 21� 33� 12�

Thompson/�
Okanagan�Region�

Kelowna� 81� 148� 54� 14� 27� 133�

Kamloops� 80� 102� 54� 8� 26� 94�

Shuswap� 80� 30� 54� 8� 26� 23�

Princeton� 122� 6� 71� 3� 51� 4�

Other�Thompson/�
Okanagan�Region�

128� 357� 102� 117� 26� 240�

Kootenay/�
Boundary�Region�

Grand�Forks� 81� 11� 54� 4� 27� 7�

Cranbrook�and�
Kimberley�

141� 40� 112� 9� 29� 31�

Golden� 82� 10� 54� 5� 28� 4�

Other�Kootenay/�
Boundary�Region�

81� 152� 54� 56� 27� 96�

South�Coast�Region�

Sea�to�Sky�Corridor� 90� 62� 60� 26� 30� 36�

Fraser�Valley�Regional�
District�

103� 289� 72� 30� 31� 260�

Other�South�Coast�
Region��

91� 54� 60� 26� 31� 28�

West�Coast�Region�

Capital�Regional�
District�

91� 429� 56� 140� 35� 289�

Nanaimo� 83� 104� 56� 19� 27� 85�

Cowichan�Valley� 97� 73� 63� 26� 34� 46�

Comox�Valley� 87� 65� 54� 13� 33� 51�

Campbell�River� 81� 39� 55� 8� 26� 31�

Port�Alberni� 81� 28� 54� 7� 27� 21�

Other�West�Coast�
Region�

123� 173� 96� 113� 27� 60�
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Detailed Findings 
 

1. Wood Burning Appliances 

 

1.1 As a Main Heat Source 

Among British Columbia households outside of Metro Vancouver the most common main 

source of domestic heat, for more than four-in-ten homes, is natural gas (45%). For about 

one-third of homes electricity is the main source of heat, while one-in-ten relies on wood 

or wood pellets. 

Regionally, residents of the west coast are more likely to heat with electricity (51%) or fuel 

oil (13%) compared on average with other regions, while those in the Cariboo region are 

more likely than others on average to heat with wood or wood pellets (24%).  

When it comes to urban versus rural residents, those in an urban area are more likely to 

heat with natural gas (55% vs. 28% of rural residents), with those living in rural 

communities more likely than their urban counterparts to heat with wood or wood pellets 

(22% and 3% respectively). Use of electricity is the same in both settings (34%). 

 

 
Main Heat Source for Home 

 
45%

10%

6%

2%

2%

1%

34%

Natural Gas 

Electricity 

Wood or Wood Pellets 

Fuel Oil or Heating Oil 

Heat Pump 

 

 

Propane 

Other

Base: Total (n=2,546) 

Q.8)  What is the main source of heat in your home? 
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1.2 Incidence of Wood Burning Appliances 

Across British Columbia, approximately 30% of homes outside of Metro Vancouver 

currently burn wood or wood pellets in a fireplace, wood stove or other wood burning 

appliance, and about two-thirds of those are located in rural areas (63%).  

Regionally, the incidence is highest in the Cariboo where almost half of all homes currently 

burn wood (47%); least likely are residents of the Thompson Okanagan and South Coast 

regions where the incidence falls to less than one quarter. 

Households more likely to burn wood or wood pellets include those in a rural setting (49% 

vs. 18% urban) and those who currently rent (53% vs. 25% of owners). 

 

Incidence of Burning Wood or Pellets Across British Columbia 

 

 
30%

36%

35%

34%

23%

20%

47%

Base: Total (n=2,546) 

Q.9)  Do you burn wood or wood pellets at all in a fireplace, 
woodstove or other wood burning appliance? 

Total

Cariboo Region 

Thompson Okanagan Region 

South Coast Region 

West Coast Region 

Kootenay Boundary Region 

Northern Region 
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Among users of wood burning appliances in BC, approximately 43% of heat generated in-

home comes from burning wood or pellets. This ranges across BC from about 36% in the 

Thompson Okanagan and South Coast Regions to more than 50% in the Kootenay 

Boundary and Cariboo regions. 

It also varies according to the type of appliance used from about one-quarter of the 

home’s heat for those with a fireplace or insert (27%), to just over half of the home’s heat 

for those with a wood stove or pellet stove (52-54%), to approximately 71% of those that 

use a wood burning central heating system. 

 

Proportion (%) of Household Heat from Burning Wood or Pellets 

 

 

Base: Users (n=1,765) 

Q.11)  Of all the heat used in your home, approximately what 
percentage comes from burning wood or pellets: 

Average = 42.9 

6%

16%

14%

15%

9%

11%

9%

3%

18%

0

1-9

10-24 

25-49 

50-74 

75-89 

90-99 

100

Refused/Don’t Know 
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1.3 Inventory 

When it comes to the type of wood burning appliance most commonly used over the past 

twelve months, more than half of all users burned wood in a wood stove (58%), with more 

than four-in-ten using a fireplace or insert.  A pellet stove or furnace was used by just 7%, 

as was a wood burning central heating system. 

Wood stoves are more commonly used in rural settings (66% vs. 44% urban homes), while 

fireplaces or inserts are more likely to be used in urban homes (58% vs. 33% or rural 

homes). 

 
Wood Burning Appliances Used in Past 12 Months 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Base: Users (n=1,765) 

Q.12)  Which of the following types of wood burning fixtures or 
equipment did you use in your home in the past 12 months? 

Wood stove 

Wood fireplace or insert 

58%

7%

7%

42%

Pellet stove or furnace 

Wood burning central heating system (furnace or boiler) 

 
 

Use of a wood stove is somewhat more common in the West Coast and Kootenay 

Boundary regions (63-64%), while use of pellet stoves or furnaces are a little more 

common in the Cariboo and Northern regions , and wood burning central heating systems 

also more common in the Cariboo.  

 

Region

West
Coast
(434)

%

South
Coast
(192)

%

Kootenay
Boundary

(274)
%

Thompson
Okanagan

(335)
%

Cariboo
(187)

%

Northern
(343)

%

Wood stove 63 46 64 53 54 53

Wood fireplace insert 45 53 29 48 25 29

Pellet stove or furnace 5 5 8 7 16 14

Wood burning central heating 
system 3 6 8 9 19 12
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1.4 Fireplace or Insert 

Of those who currently have a fireplace or insert the majority has just one in their home 

(72%), with about one-quarter that has two, and 2% with 3 or more.   

 
Number of Wood Burning Fireplaces or Inserts 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On average, users of fireplaces or inserts have had them for about thirty years or so (mean 

average 34 years). About one quarter of users have had their fireplace or insert for less 

than ten years, with 14% less than 5 years.   

Urban homes which are more likely to be older and owned by the residents have, on 

average older fireplaces or inserts (mean 39 years) compared with homes in rural areas 

(mean 29 years). 

 
Approximate Age of Fireplace or Insert 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

72%

2%

<1%

26%

One

Two

Three

Refused

Base: Total have a wood fireplace or insert (n=641) 

Q.13)  How many wood burning fireplaces or inserts do you currently have in your 
home? (This includes fireplaces that have an open hearth [Hearth] and also fireplaces 
with doors. A fireplace insert is a cast iron or steel device that is inserted into an 
existing wood burning fireplace and has glass doors that allow the flames of the fire to 
be viewed while the insulated doors remain closed). 

Average No. = 1.3 

Base: Total have a wood fireplace or insert (n=639) 

Q.14)  Approximately how old is your fireplace or insert? 

Average = 34.2 years 

14%

11%

14%

17%

22%

17%

5%

Less than 5 years

5-9 years

10-19 years

20-29 years

30-39 years

40+ years

Refused/don't know
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Approximately 40% of fireplaces or inserts are known to be cleaner burning low-emission 

appliance which are certified, with about one-third that are not, however one-quarter did 

not know if they were or not. 

Regionally, awareness is lowest among residents of the South Coast and Thompson 

Okanagan (35% and 31% respectively don’t know). 

More than half of all fireplaces found in rural homes are known to be certified cleaner 

burning (57% vs. 22% of urban homes), with awareness also considerably higher 

compared to those living in an urban setting (19% of rural residents answered “don’t 

know” compared with 32% of urban). 

 
 
 

Certified Low-Emission Appliance 

 
 No

34%

Refused
/DK
26%

Yes
40%

 
 
 
 
 
 
 
 
 
 
 
 Base: Total have a wood fireplace or insert (n=639) 

Q.15)  Is your fireplace or insert a cleaner burning low-emission appliance which is 
certified? It could be emissions certified with either the United States Environmental 
Protection Agency (EPA) or the Canadian Standards Association (CSA). 
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1.5 Wood Stoves 

Of those who currently have a wood stove the large majority has just one in their home 

(92%), with about 7% that has two or more.   

 
Number of Wood Stoves 

 
 

92%

<1%

7%

One

Two

Three

Base: Total have a woodstove (n=1,000) 

Q.16)  How many wood stoves do you currently have in your home? 

Average No. = 1.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On average, users of wood stoves have had them for about fourteen years (mean average 

14 years). About four-in-ten users have had their fireplace or insert for less than ten years, 

with one-in-five less than 5 years. 

 
Approximate Age of Wood Stove 

 
 

21%

20%

31%

24%

5%

Less than 5 years

5-9 years

10-19 years

20+ years

Refused/don't know

Average = 14.0 years 

 
 
 
 
 
 
 
 
 
 
 Base: Total have a woodstove (n=998) 

Q.17)  Approximately how old is your woodstove? 
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More than two-thirds of wood stoves are known to be certified cleaner burning low-

emission appliances (71%), with about one-in-ten that are not (12%); a further 17% did not 

know if they were or not. 

Awareness of the certification of their wood stove is just somewhat higher amongst rural 

residents (15% of rural residents answered “don’t know” compared with 21% of urban). 

 

 
Certified Low-Emission Appliance 

 
 

No
12%

Refused\ 
DK

17%

Yes
71%

 

Base: Total have a woodstove (n=998) 

Q.18)  Is your woodstove a cleaner burning low-emission appliance which is certified? 
It could be emissions certified with either the United States Environmental Protection 
Agency (EPA) or the Canadian Standards Association (CSA). 
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1.6 Wood Burning Central Heating 

Of those who use a wood burning central heating system the majority currently has a 

warm air furnace (73%), with about one-in-five that has a boiler (22%). 

 

Most furnaces and boilers are located inside (79%), with one-in-five outside. 

 

 
Type of Wood Burning Central Heating Appliance and Location 

 
 

73%

5%

79%

20%

1%

22%

Furnace

Boiler

Refused/don't know

Inside

Outside

Refused

Type of Central Heating

Location of Furnace or Boiler

 
 
 
 
 
 
 
 
 
 
 
 
 
 Base: Total have a wood burning furnace or boiler (n=168) 

Q.19)  Is your wood burning central heating system a warm air furnace or a boiler? 
Q.20)  Is your wood burning furnace or boiler located inside or outside your house? 
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On average, users of wood burning furnaces or boilers have had them for about fifteen 

years (mean average 14.8 years). About four-in-ten users have had their fireplace or insert 

for less than ten years, with about one-in-five less than 5 years. 

 
 

Approximate Age of Wood Burning Furnace or Boiler 

 
 22%

10%

30%

27%

10%

2%

Less than 5 years

5-9 years

10-19 years

20-29 years

30+ years

Refused/don't know

Average = 14.8 years 

 
 
 
 
 
 
 
 
 
 
 
 

Base: Total have a wood burning furnace or boiler (n=168) 

Q.21)  Approximately how old is your wood burning furnace or boiler? 
 
 
 
 
 
Almost two-thirds of wood burning furnaces and boilers are known to be certified cleaner 

burning low-emission appliances (64%), with about 16% that are not; however, a further 

20% did not know if they were or not. 

 
Certified Low-Emission Appliance 

 

No
16%

Refused\ 
DK

20%

Yes
64%

Base: Total have a wood burning furnace or boiler (n=168) 

Q.22)  Is your furnace or boiler a cleaner burning low-emission appliance which is 
certified? It could be emissions certified with either the United States Environmental 
Protection Agency (EPA) or the Canadian Standards Association (CSA). 
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1.7 Pellet Stoves 

Of those who currently have a pellet stove the large majority has just one in their home 

(89%), with about one-in-ten that has two, and just 1% with 3.   

 
 

Number of Pellet Stoves 
 
 
 

89%

10%

1%

<1%

One

Two

Three

Refused
Average No. = 1.1 

 
 
 
 
 
 
 
 

Base: Total have a pellet stove (n=161) 

Q.23)  How many pellet stoves do you currently have in your home? 

 
 
 
 
 
 
Most pellet stoves are known to be certified cleaner burning low-emission appliances 

(89%), with just 3% that are not; a further 8% did not know if they were or not. 

 
 

Certified Low-Emission Appliance 

 
 

No
3%

Refused
/DK
8%

Yes
89%

 
 
 
 
 
 
 
 
 
 
 

Base: Total have a pellet stove (n=159) 

Q.24)  Is your pellet stove a cleaner burning low-emission appliance which is certified? 
It could be certified with either the United States Environmental Protection Agency 
(EPA) or the Canadian Standards Association (CSA). 
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2. Wood as a Fuel 

 
2.1 Volume Burned – Pellet Stoves  

On average, users of pellet stoves burn about eighty-one standard (40 pound) bags of 

pellets over the course of twelve months. More than half of pellet stove users will burn 100 

or more standard bags in a year, while about one quarter will burn fewer than ten. 

Homes situated in a more rural setting burn considerably more pellets than those in an 

urban community (approximately 92 vs. 60 standard bags over 12 months), as do home 

owners versus renters (98 bags vs. 55 respectively). 

 
 

Amount of Pellets Burned Over the Past 12 Months 

 
 

23%

20%

19%

21%

35%

2%

Less than 10

10-49 bags

50-99 bags

100 bags

Over 100 bags

Refused/don't know
Average = 80.9 bags 

 
 
 
 
 
 
 
 
 
 
 
 

Base: Total have a pellet stove (n=159) 

Q.25)  A standard bag of pellets weighs 40 pounds. Approximately how many bags of 
pellets did you burn over the past 12 months? 
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2.2 Volume Burned – Other Wood Burning Appliances  

About one-third of those who use a wood burning appliance will burn one cord of wood 

or less over the course of a year (31%), while about four-in-ten will burn between one and 

three cords (38%);  a little more than one-quarter of users burn three or more cords. 

The median average for the province as a whole is one and a half to two cords of wood 

over the past twelve months. 

Perhaps not surprisingly those more likely to burn a larger volume of wood, 3 or more 

cords each year, reside in the Northern (40%), Cariboo (45%) or Kootenay Boundary 

regions (46%). Homes in rural areas are also likely to burn a larger volume of wood (36% 

burns 3 or more cords per year compared with 13% of homes in urban areas). 

 
 

 Cords of Wood Burned in Past 12 Months 

 
13%

11%

10%

10%

10%

9%

7%

9%

12%

3%

8%

 Less than ¼ of a cord
 

31% use up to 1 cord  ¼ to ½ cord 

½ to 1 cord 

1 to 1½ cords 

 
 
 
 
 
 
 1½ to 2 cords 

38% use 1 to 3 cords  
 2 to 2½ cords 
 
 

2½ to 3 cords 

3 to 3½ cords 

3½ to 4 cords 

 
 
 
 

28% use more than 3 cords  

More than 4 cords 

Refused/Don’t Know 

Base: Total wood burners (n=1,640) 

Q.27)  Approximately how many cords of wood did you burn in your 
wood-burning equipment over the past 12 months?  Please stop me 
when I have reached your category. Would you say you used? 
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Of all wood burned in homes over the past year on average more than half was burned in 

wood stoves (57%), with about one-third burned in fireplaces, with the remaining 6% or so 

burned in a wood furnace or boiler. 

 

In the Cariboo region, where use of wood burning furnaces or boilers are somewhat more 

commonplace, wood stoves are still the main appliance used for burning wood (60%), but 

use of a fireplace and wood furnace or boiler are more evenly divided (proportion of wood 

burned in these appliances over the year is 22% and 18% respectively). 

Approximate Overall Percentage of Wood Burned – Past Year 

 

Total
(1,651)

%

Region by Wood Burners 

West
Coast
(416)

%

South
Coast
(187)

%

Kootenay
Boundary

(264)
%

Thompson
Okanagan

(314)
%

Cariboo
(164)

%

Northern
(306)

%

Wood stove(s) 57 60 44 67 50 60 59

Wood fireplaces (s) 38 38 51 27 44 22 28

Wood furnace or 
boiler(s) 6 3 5 6 6 18 13

Q.28)  Of all the wood burned in your home over the past year, excluding pellets, approximately what percentage 
did you burn in your: 
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2.3 Species of Wood Burned 

The most common species of wood burned BC are Douglas Fir (59%) and Pine (40%). Next 

most popular are Alder, Spruce and Birch, each burned by about one quarter of wood 

burning appliance users; burned somewhat less are Hemlock (17%) and Cedar (12%). 

Various other woods such as Arbutus, Maple or wood from fruit trees are each burned by 

7% or less. 

 

Among those people that burn multiple types of wood the proportions of each type 

burned generally follow the order of popularity (proportions shown as “Average by Type”). 

 
Types of Wood Burned 

 
Average by Type 

 

20

3359%

40%

28%

25%

24%

17%

12%

7%

5%

5%

4%

2%

2%

6%

6%

Douglas Fir

Pine

Alder

Spruce

Birch

Hemlock

Cedar

Arbutus

Maple

Fruit wood (apple, cheery, etc.)

Larch

Poplar

Varieties, no specific

Miscellaneous

Don’t know varieties

 

8

7

7

4

22

Base: Total wood burners (n=1,651) 

Q.29)  Which if any of the following types of wood do you burn? 
Q.30)  And of those different types of wood that you burn, what percentage 
would be: 
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2.4 Methods of Collecting Wood 

The majority of users of wood burning appliances, about two-thirds, obtain firewood 

themselves, with one-third that purchases their wood.   

Residents in rural areas are more likely to gather their own wood (69%) compared with 

those in more urban areas (56%). Those in the Cariboo region are least likely to purchase 

their wood (16%). 

The large majority of those that purchase their wood buy it pre-bucked and have it 

delivered (80%). About 12% buy logs or waste wood and have it delivered, with the same 

proportion that pick up and buck their own wood. Just 4% say they use artificial logs. 

 
 
 
 

Gather or Purchase Firewood 

 
 

Get 
firewood 
ourselves

64%

Refused/
DK
2%

Purchase
34%

Base: Total wood burners (n=1,651) 

Q.31)  Do you purchase the majority 
of your firewood or get it yourself? 

80%

12%

12%

4%

2%

1%

Any other ways 

Refused/don't know 

Artificial fire logs 

Purchase load of logs or waste wood delivered 

Method of Purchase 

Pre-bucked, delivered by truck 

I/we buck and pick up 

Base: Total wood burners who purchase wood (n=524) 

Q.32)  How do you purchase wood? 

Mustel�Group�Market�Research� Page�23
Part 2  Page 26 
MOE-2012-00219



2.5 Timing of Wood Collection and Seasoning 

More than half of users of wood burning appliances gather or purchase their wood during 

the Fall (55%) while 40% do so during the Summer and about one-third in the Spring; less 

than one-in-five will do so during the winter.  

 
 

Frequency of Gathering Firewood by Season 

 
 18%

34%

40%

55%

2%

Winter

Spring

Summer

Fall

Refused/don't know

 
 
 
 
 
 
 
 
 
 Base: Total wood burners (n=1,651) 

Q.33)  In what season(s) do you mainly gather or purchase your firewood? 
 
 
 
 
The majority of those who burn wood will typically dry or season the wood for six months 

or more (65%); while about 17% will dry their wood for less than six months a similar 

proportion will not bother with this process at all (16%). Urban residents are less likely to 

dry or season their wood (21% “not at all” vs. 13% of those in rural areas). 

 
Length of Time to Dry/Season Firewood 

 
 

17%

34%

31%

16%

3%

Less than six months

Six to twelve months

More than one year

Not at all

Refused/don't know

65% six months 
or more 

 
 
 
 
 
 
 
 
 
 

Base: Total wood burners (n=1,651) 

Q.34)  How long do you typically dry/season your firewood before the 
heating season? 
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2.6 Splitting and Storage 

Most of those who dry or season their wood prior to the burning season will usually have it 

split before they dry or season it (86%). 

 
 

Have Firewood Split Before Drying/Seasoning 

 
 

No
13%

Refused
/DK
1%

Yes
86%

 
 
 
 
 
 
 
 
 
 
 Base: Total wood burners who dry/season wood before burning (n=1,269) 

Q.35)  Do you usually have your firewood split before drying/seasoning it? 
 
 
 
 
The most common method of storing firewood is to keep it outside but undercover (84%), 

with just one-in-ten who will keep it outside uncovered. Those in the Okanagan are 

somewhat more likely than other regions to keep their wood outside uncovered (22%), 

perhaps due to the relatively drier climate of that region.  

In all, a total of 14% keeps their wood inside, either heated or unheated. 

 
 

Storage of Wood 

 
84%

10%

9%

5%

<1%

Outside, covered

Outside, uncovered

Inside, unheated

Inside, heated

Refused/don't know

 
 

Base: Total wood burners (n=1,651) 

Q.36)  How do you store the majority of your wood? Would it be: 
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3. Wood Burning Behaviour 

 

3.1 Time Spent Using Wood Burning Appliances 

On average, users of wood burning appliances have been burning wood for more than 

fifteen years (mean average 15.6 years). Users of pellet stoves have been burning pellets 

for an average of about 11 years (mean average 10.8 years), while those with wood 

burning central heating systems have been burning wood for closer to 20 years on 

average (mean average 18.8 years).  

 
 

Number of Years Burning Wood or Pellets 

 
 
 18%

19%

28%

16%

18%

<1%

Less than 5 years

5-9 years

10-19 years

20-29 years

30+ years

Refused/don't know

 
 

Base: Total users (n=1,765) 

Q.37)  How many years, in total, have you been burning wood or pellets in your home? 

Average = 15.6 years 

Mustel�Group�Market�Research� Page�26
Part 2  Page 29 
MOE-2012-00219



3.2 Reasons for Using Wood Burning Appliances 

Of the various reasons tested for why people burn wood in their homes, three stand out 

equally strong, with about six-in-ten people citing them as major reasons for their choice 

of fuel.  

Respondents value the reliability of using wood as a heat source in the event of power 

outages, they appreciate that wood supply is readily available and remains cheaper 

compared with other types of fuel. 

Just less than half consider the smell or beauty of a fire a major reason for continuing to 

burn wood in their homes, while for less than one-third a major reason is that they 

consider it an environmentally friendly option (29%). Finally, for about one-quarter a major 

reason is that natural gas is simply not available in their area (23%). 

Those living in rural communities are more likely than their urban counterparts to rate 

each of the following a major reason: wood readily available, cheaper than other fuels, 

environmentally friendly and reliable during power outages, while urban residents are 

more likely than rural residents to rate the smell or beauty as a major reason. 

 
 

Reasons for Burning Wood or Pellets 

 
 61%

61%

59%

44%

29%

23%

28%

25%

21%

36%

37%

13%

11%

13%

18%

20%

31%

62%

2

2

4

2

Major Minor Not a reason Refused/DK

Base: Total users (n=1,765) 

Q.38)  People have mentioned to us several reasons for burning wood or pellets in 
their home. As I read each reason, please tell me if this is NOT A REASON, A MINOR 
REASON OR A MAJOR REASON for burning wood in your home. 

Reliability in event of power outages 

A wood supply is readily available 

It is cheaper compared to other fuels 

I like the smell or beauty of a fire 

I think it is an environmentally friendly option 

Natural gas is not available in my area 
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The only other reason of note mentioned by those that burn wood is the uniqueness of 

the heat produced by a real fire (16%). 

 

 

Other Reasons for Burning Wood or Pellets 

 
Enjoy the heat/unique dry heat produced by burning 

wood/consistent  16%

2%

2%

80%

<1%

<1%

 
Exercise (splitting, hauling)  

 Supplemental source of heating 
 

Only source of heat 

Miscellaneous

No other source of heat

 
 
 
 
 
 

Base: Total users (n=1,765) 

Q.38)  Any other reasons? 
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3.3 Frequency of Using Wood Burning Appliances – Time of Year 

Throughout the past year those with wood burning appliances in their home would have 

a fire burning an average of five days per week during the winter months, and about half 

as much during the fall (2.5 days per week on average) and spring (2.2 days per week on 

average), with little or no use during the summer months. 

Those living in a rural setting are more likely to keep their fires going longer on average 

than those in urban areas, 2.9 days in fall compared with 1.8 days for urban residents, 5.6 

days during winter versus 4.0 for urban residents in winter, and 2.6 versus 1.4 days in 

spring. 

 
Average # Days Per Week Burning a Fire - by Season 

 
 

2.5

5.0

2.2

0.1

Fall season (September through October)

Winter season (November through February)

Spring season (March through May)

Summer season (June through August)

 
 
 
 
 
 
 
 
 
 
 Base: Total users (n=1,765) 

Q.39)  Thinking back over the seasons in the past year, approximately how 
many days per week would you have had a fire going in your wood burning 
equipment (at least one of your wood or pellet burning appliances): 
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3.4 Frequency of Using Wood Burning Appliances – Time of Day 

The majority of users of wood burning appliances tend to have a fire going throughout 

the day during the winter months, about six-in-ten doing so morning and afternoon, 

increasing to 90% in the evening and 44% keeping the fire going overnight. 

Fire use lessens in both fall and spring, though the majority still has them in the evening 

they are used almost half as much during the afternoons and overnight. While also less, 

use of fires in the morning does not drop as much, likely as it is used to warm the dwelling 

after the colder overnight temperatures.  

While fires are rarely used in the summer months, those that do tend to burn them either 

in the evening or first thing in the morning. 

Those living in rural areas are more likely than those in urban areas to burn fires in the 

morning and overnight during the winter, spring and fall. 

 
 

Time of Day for Fire 

Fall 
season
(1,293)

%

Winter 
season
(1,688)

%

Spring 
season
(1,215)

%

Summer
season
(112) 

%

Morning 37 59 41 36

Afternoon 29 59 24 9

Evening 79 90 68 41

Overnight 28 44 22 8

Refused/don’t know 1 <1 1 12

Q.40)  And in the seasons when you used your wood burning equipment, generally what times 
of day would you have had a fire going, beginning with: 
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3.5 Other Types of Material Burned 

 
Of the various other materials that might be burned in a wood burning appliance it is only 

newspaper and cardboard or other paper products that are burned with any regularity. 

The large majority of users claim never to burn other materials such as magazines, 

manufactured, painted or treated wood or plastics. Very few burn driftwood in their 

appliances either; even on the coast about 85% of the South and West coast regions say 

they never burn driftwood. 

Those burning manufactured wood products are somewhat more likely to live in urban 

communities (12% do so at least sometimes or more often vs. 8% of rural residents). 

 
Frequency of Burning Various Types of Materials 

 
 
 
 

29% 13% 16%

19%

18%

16%

13%

12%

24%

52%

78%

82%

87%

92%

97%

2

2

2

6 7

4

3

7

7

6

Always Often Sometimes
Rarely Never Refused/DK

Base: Total users (n=1,765) 

Q.41)  Next I’m going to read a list of materials and for each one I’d like you to tell me 
if you burn them always, often, sometimes, rarely or never in your wood or wood pellet 
burning equipment. 

Newspapers 

Cardboard or other paper products (junk mail, 
office paper, etc.) 

Manufactured wood products such as 
plywood, chipboard, fibreboard etc. 

Magazines 

Driftwood 

Painted or treated wood 

Plastics
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4.  Installation of New Appliances 

 

4.1 Past Two Years Behaviour 

In all, a total of 11% of users have installed new wood or wood pellet burning appliances 

in the past two years. Rural residents are somewhat more likely to have done so than 

urban (14% rural versus 7% urban). 

Among those who have installed new equipment in the past two years the most popular 

equipment is, by far, a wood stove (57%), with about one-in-ten installing a fireplace 

insert, pellet stove or wood fireplace. 

 
 
 
Installation of New Equipment – Past 2 Years 

 

No
88%

Yes
11%

Refused/
DK
1%

Base: Total who have installed new equipment (n=232) 

Q.43) Which, if any of the following types of equipment 
did you install: 

Types of Equipment

57%

13%

12%

11%

3%

1%

11%

Woodstove

Fireplace insert

Wood pellet stove

Wood fireplace

Wood furnace

Wood boiler

Updated/replaced parts

Base: Total users (n=1,765) 

Q.42)  In the past two years, have you installed any 
new wood or wood pellet burning equipment – either as 
a replacement for old equipment or as a brand new 
installation? 
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In the majority of cases, where residents are aware of the status of their appliance, most 

are EPA certified low emissions. Wood stoves and inserts tend to include baffles rather 

than catalysts in the fireboxes to burn smoke. However, due to the low base sizes in most 

of these questions results should be interpreted with caution.  

Low Emissions Certification Status 

Wood Fireplace 
Base
(19*)

%
EPA Certified 95

Refused/don’t know 5

Wood Stove 
Base
(124)

%
EPA Certified with baffles  64

EPA Certified with catalysts 11

Neither 1

Refused/don’t know 25

Fireplace Insert 
Base
(35*)

%
EPA Certified with baffles  58

EPA Certified with catalysts 9

Neither 2

Refused/don’t know 31

Wood Furnace 
Base
(9*)
%

Conventional wood furnace 15

EPA Certified furnace 38

Refused/don’t know 46

Wood Boiler 
Base
(7*)
%

Outside the house 100

White Tag – Low emissions 25

Orange Tag – Low emissions 4

Neither 11

Refused/don’t know 61

Pellet Stove
Base
(34*)

%
EPA Certified 100

*Caution: Very low base sizes 
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4.2 Reasons for Installing New Equipment 

The most common reasons for installing new equipment revolve around the need to 

replace older failing equipment, to upgrade to more fuel efficient new equipment; cost 

savings through improved efficiency and concerns for the environment tend to be more 

secondary considerations. 

 
 

Reasons for Installing New Equipment 

Total who have installed new 
equipment

First Mention
(232) 

%

Total Mentions
(232) 

%

Fuel efficiency – old equipment 28 41

Failure of old equipment 17 19

Cost savings 13 20

Age of old equipment 11 17

Environmental/air quality concerns 5 10

High prices for electricity 5 5

Home insurance purposes 4 5

Inconvenient to use old equipment 2 3

Appearance 2 3

Electricity supply unreliable 2 3

Health or safety reasons 2 4

Enjoy burning wood 1 3

Gas is not available in my area 1 1

Other 1 1

Refused/don’t know 6 6

Q.44/45)  What was the single most important reason you installed this new equipment? Any other 
reasons? 
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4.3 Smoke Production 

More than three-quarters of those who installed new equipment have found that the new 

equipment produces less smoke that the equipment it replaced. 

 
 

New Equipment Found to Produce Less Smoke 

 
 
 

Sometimes
3%

No
8%

Refused/DK
11%

Yes
79%

 
 
 
 
 
 

Base: Total who have installed new equipment (n=232) 

Q.46)  Does your new wood burning appliance produce less smoke than your older 
wood burning equipment? 
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4.4 Intentions to Install New Equipment 

Currently more than one-quarter of all users expect to install new wood or wood pellet 

burning equipment, either as replacement or as brand new installation within the next 

three years (27%), with one-in-ten that says they are “very likely” to do so. 

Regionally those living in the Kootenay Boundary (33%), Thompson Okanagan (33%) and 

Northern (39%) regions are more likely to be considering new equipment in the next 3 

years, compared with those living on the West Coast (20%), South Coast (23%) or Cariboo 

(24%).  

Those living in more rural communities are also somewhat more likely than those in urban 

areas (30% likely vs. 21% respectively). 

 
 

Likelihood of Installing New Equipment – Next 3 Years 
 
 

16%

13%

2%

10 27%

58% 71%

Likely

Unlikely

Refused/DK

Very likely Somewhat likely
Very unlikely Somewhat unlikely

 
 
 
 
 
 
 
 
 
 
 Base: Total users (n=1,765) 

Q.47)  How likely do you think you will be to install any new wood or wood pellet 
burning equipment – either as a replacement for old equipment or as a brand new 
installation – over the next three years? Will you be very likely, somewhat likely, 
somewhat unlikely or very unlikely? 
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Among those likely to purchase and install new equipment over the next three years 

almost half will most likely choose a wood stove (47%), with about one-in-five opting for a 

pellet stove (21%), and 16% a fireplace insert. 

In many of these cases the choice corresponds with the equipment they already have, and 

so likely anticipation of renewing or replacing the same type of existing appliance. 

 
Appliance Most Likely to Install – Next 3 Years 

 
 

47%

21%

16%

7%

7%

1%

3%

Wood stove

Wood pellet stove

Fireplace insert

Wood furnace or boiler

Wood fireplace

Replace/upgrade parts

Refused/don't know

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Base: Total users who are likely to purchase new equipment over the next 
three years (n=470) 

Q.48)  Which ONE of the following types of equipment do you think you 
would most seriously consider installing in the next 3 years? Would it be a: 
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As anticipated, the main reason for considering installing the new equipment is due to the 

age of current, older equipment and improved fuel efficiency of the replacement 

equipment. 

Other reasons include health or safety concerns regarding the aging equipment, the 

benefit to the environment of upgrading to newer, more fuel efficient equipment and cost 

savings resulting from the improved efficiency. 

 

 

Reasons for Installing New Equipment Over Next Three Years 

Total likely to purchase new 
equipment over the next three years 

First Mention
(470) 

%

Total Mentions
(470) 

%

Fuel efficiency – old equipment 31 42

Age of old equipment 31 33

Cost savings 7 10

Health or safety reasons 7 11

Failure of old equipment 6 7

Environmental/air quality concerns 5 11

Inconvenient to use old equipment 2 4

Enjoy burning wood 2 5

Appearance 2 4

High prices for electricity 1 5

Electricity supply unreliable 1 1

Home insurance purposes <1 <1

Gas is not available in my area <1 <1

Other 3 3

Refused/don’t know 3 3

Q.49/50)  What was the single most important reason you installed this new equipment?  Any other 
reasons? 
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5. Incentives, Programs and Bylaws  

 

5.1 Cash Incentives 

About half of all users of wood burning appliances are currently aware of the cash 

incentives available in many BC communities for upgrading to newer, more efficient, 

cleaner burning wood or pellet stoves.  

Awareness is somewhat higher in the Kootenay Boundary (72%) and Cariboo (62%) 

regions. 

 

 
Awareness of Cash Incentives 

 
 

No
46%

Refused/DK
5%

Yes
49% 

 
 
 
 
 
 
 
 
 
 
 

Base: Total users (n=1,765) 

Q.51)  Are you aware that there are cash incentives in many BC communities for 
upgrading to newer, more efficient, cleaner burning wood or pellet stoves? 

 
 
 
 
 

Region

West
Coast
(434)

%

South
Coast
(192)

%

Kootenay
Boundary

(274)
%

Thompson
Okanagan

(335)
%

Cariboo
(187)

%

Northern
(343)

%

Yes 46 36 72 49 62 51

No 51 59 25 41 38 43

Refused/don’t know 4 5 3 10 <1 6
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5.2 Provincial Wood Stove Exchange Program 

About one-third of users are currently aware of the provincial wood stove exchange 

program, with just 4% that has actually taken part in the program. 

Participation in the program is somewhat higher in the Kootenay Boundary (10%) and 

Cariboo (10%) regions. 

 

 
 

Aware of/Participated in Provincial Wood Stove Exchange Program 

 
 

4%

30%

64%

1%

Aware and have participated

Aware of

Not aware of

Refused/don't know

 
 
 
 
 
 
 
 
 Base: Total users (n=1,765) 

Q.52)  Are you aware of or have you participated in the Provincial Wood Stove 
Exchange Program? 

 
 
 
 
 
 
 
 

Region

West
Coast
(434)

%

South
Coast
(192)

%

Kootenay
Boundary

(274)
%

Thompson
Okanagan

(335)
%

Cariboo
(187)

%

Northern
(343)

%
Aware and have 
participated 3 3 10 3 10 4

Aware of 26 19 48 31 39 36

Not aware of 70 77 41 64 51 56

Refused/don't know 1 2 1 2 <1 4
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5.3 Upgrade Incentive 

If a $250 incentive were made available a total of 41% of users of wood burning appliances 

would feel more likely to upgrade or replace their existing wood or pellet burning 

equipment, with 14% “very likely”. 

 
 

Likelihood to Upgrade/Replace with $250 Incentive 
 
 
 
 

27%

39%

3%

14% 41%

16% 56%

Likely

Not likely

Refused/DK

Much more likely Slightly more likely
Less likely No more likely

 
 
 
 
 
 
 
 
 
 
 
 Base: Total users (n=1,765) 

Q.53)  Assuming there was a $250 incentive available in your community how would 
this affect your decision to upgrade or replace your existing wood or pellet burning 
equipment? 
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5.4 Smoke Emission Bylaw 

In all, six-in-ten users are aware that most new stoves sold in British Columbia are 

mandated by law to have low smoke emissions rates, with awareness somewhat higher in 

the Kootenay Boundary (72%), Cariboo (72%) and Northern (66%) regions. 

Those living in rural areas are also more likely to be aware of this bylaw (63% vs. 55% of 

urbanites), as are home owners compared with renters (62% and 55% respectively). 

 
 

Awareness of Mandated Low Smoke Emission Rates for Wood Stoves in BC 

 
 
 

No
38%

Refused/DK
2%

Yes
60%

 
 

Base: Total users (n=1,765) 

Q.54)  Were you aware that most new stoves sold in British Columbia are mandated 
by law to have low smoke emissions rates? 
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6. Smoke Emissions 

6.1 Chimney Smoke 

Chimney smoke is currently a concern for about one-in-five residents across the province, 

while more than three-quarters states it is either not much of a concern (26%) or not a 

concern at all (53%). 

Those living in urban areas are just somewhat more likely to express a concern about 

chimney smoke in their community than those living in a more rural setting (23% 

concerned vs. 18% of those in rural areas). 

 
Level of Concern Regarding Chimney Smoke  

 
 

14%

26%

<1%

7 21%

53% 79%

Concern

Not a concern

Refused/DK

Strong concern Somewhat of a concern

Not at all a concern Not much of a concern
Base: Total (n=2,546) 

Q.55)  To what extent is chimney smoke in your local area a concern to you and your family? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
The three most common concerns regarding chimney smoke are health concerns (60%) 

particularly expressed by those living in the West Coast region (72%), concern for the 

impact on the environment (38%) and finally the smell from the smoke (25%). 

 
Concerns Regarding Chimney Smoke 

 
 
 
 
 
 
 
 
 
 
 

60%

38%

25%

6%

2%

2%

Health related concerns

Environmental concerns (pollution, air quality, etc.)

Smell

Appearance

Miscellaneous

Refused/don't know

 
Base: Total respondents who are concerned about chimney smoke (n=602) 

Q.56)  Why is chimney smoke a concern to you? 
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Of the suggested actions to reduce the amount of smoke from wood burning equipment 

strongest support is expressed for “Provincial Regulations that only allow clean burning 

wood appliances to be sold in BC” (77% support, 50% strongly and 27% somewhat).  

This is closely followed by support for “Providing a cash back incentive for removing old 

wood stoves and wood inserts” (71% support, 42% strongly and 29% somewhat). 

A little more than half of all respondents then expresses support for three of the other 

suggested actions, “Restricting wood burning on poor air quality days” (56% support), 

“Requiring the removal or upgrade of older high polluting appliances when a house is 

sold” and “Fines for generating excessive smoke” (each supported by 53%). 

There is a little less support for “Establishing a local bylaw to reduce the amount of smoke” 

(46% support versus 35% opposed). 

Support for the idea of fines for those producing excessive smoke is highest amongst 

residents of the South Coast region (64%), while residents of the Cariboo are more divided, 

with 41% that supports the measure versus 46% opposed to it. 

A similar pattern exists when it comes to support for establishing the local bylaw, with 

support strongest on the South Coast (54%) while more divided in the Cariboo (38% 

support vs. 47% opposed) and Northern region (44% support vs. 42% opposed). 

Residents of the Cariboo region are also less supportive than other regions when it comes 

to restricting wood burning on poor air quality days (43% support vs. 44% opposed), and 

requiring removal of older appliances when a house is sold (45% support vs. 40% 

opposed). 

Support/Oppose Smoke Reduction Measures 
 

50%

42%

32%

27%

27%

22%

27%

29%

25%

27%

26%

25%

10%

12%

12%

14%

16%

12%

14%

12%

15%

11%

16%

17%

18%

20%

8 5

5

8

4

4

4

4

3

2

Strongly support Somewhat support
Netural Somewhat oppose
Strongly oppose Refused/DK

Provincial regulations that only allow clean 
burning wood appliances to be sold in BC 

Providing a cash back incentive for removing old 
woodstoves and wood inserts 

Restricting wood burning on poor air quality days 

Fines for generating excessive smoke 

Requiring the removal or upgrade of older high 
polluting appliances when a house is sold 

Establishing a local bylaw to reduce the amount 
of smoke

Support

77%

71%

56%

53%

53%

46%

Oppose

13%

16%

35%

28%

31%

29%

Base: Total (n=2,546) 

Q.57)  There are a number of actions that can be taken to reduce the amount of 
smoke from wood burning equipment. Please tell me if you would support or oppose 
the following measures: 
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6.2 Sources of Air Pollution 

Asked to rate the perceived level of pollution from each of four potential contributors, 

more than half rate “Transportation” (including vehicles, trains, aircraft and ships) as a 

medium to high contributor. Next, “Industry” (in general) is rated medium to high by 40%, 

while about one-third rates “Forestry” (including land clearing and agricultural burning, 

36%), and “Households” (32%) as medium to high contributors. 

Residents of the Cariboo and Northern regions are more likely than others to rate industry 

as a “high” contributor to air pollution (34% each), while those living on the West Coast are 

most likely to rate industry as a “low” contributor (66%). 

Residents of the South Coast (which excludes Metro Vancouver) are more likely than other 

regions to rate transportation as a “high” contributor (36%), while those in the Cariboo and 

Kootenay Boundary regions are more likely to rate it as “low” (54% each). Also, those living 

in urban communities are more likely to consider transportation a “medium to high” 

contributor compared with those living more rurally (63% versus 45% respectively). 

 

 
 

Rating of Sources of Air Pollution 
 
 
 
 
 
 

19%

17%

11%

7%

36%

23%

25%

25%

43%

58%

61%

67%

4

3

High Medium Low Refused/don't know

Base: Total (n=2,546) 

Q.58)  How would you rate the following sources – Low, Medium or High – for their 
contribution to air pollution in your area? 

Transportation (includes vehicles, trains, aircraft, 
ships)

Industry

Forestry, Land Clearing, Agricultural Burning 

Households (includes woodstoves & backyard 
burning) 
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6.3 General Attitudes to Air Quality 

Almost nine-in-ten residents across the province describes the air quality in the area in 

which they live as good, including 57% that rate it as “almost always good” and 31% as 

“good most of the time, poor on occasion”. 

Attitudes do vary somewhat by region, with perception of air quality particularly positive 

on the West Coast (98% good, including 72% almost always good), while it is least positive 

among residents of the South Coast (though excluding Metro Vancouver), where 67% rate 

their air quality as good, including just 28% almost always good and 39% good most of 

the time.  

Perhaps not surprisingly, those living in rural areas are more positive about their air quality 

than those living in a more urban setting, with 68% of rural residents describing their air 

quality as “almost always good” and 26% as “good most of the time, poor on occasion”. 

This is compared with 51% of urban residents describing their air quality as “almost always 

good” and 34% as “good most of the time, poor on occasion”. 

 
 

Statement to Best Describe Local Air Quality  

 
 
 
 
 
 
 
 
 
 
 
 

57%

31%

9%

2%

1%

1%

Almost always good

Good most of the time, poor on occasion

Good about half of the time, poor the other half

Poor most of the time, good on occasion

Almost always poor

Refused/don't know

88% Almost 
always/Most

 
 
 Base: Total (n=2,546) 

Q.59)  Which of the following statements best describes how you feel about the air 
quality in the area where you live? The air quality in the area where I live is: 
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7. Demographic Profiles 

 

Demographic Profile 

Total
(2,546)

%

Users
(1,765)

%

Non-
Users
(781)

%
Rural Area 

Yes 39 63 29

No 60 36 70

Refused/don’t know 1 1 1

Type of Residence 

Detached house 81 92 77

Manufactured trailer or mobile home 6 5 7

Apartment building 4 <1 5

Condominium 4 1 5

Duplex, triplex or semi-detached 3 1 4

Rowhouse or townhouse 2 1 2

Refused/don’t know <1 <1 <1

Home Tenure 

Own 79 64 85

Rent 20 36 14

Refused/don’t know 1 1 1

Square Footage of Residence 

Less than 1,000 sq ft 11 9 13

1,000 to 1,500 sq ft 28 27 28

1,500 to 2,500 sq ft 36 39 35

More than 2,500 sq ft 21 23 20

Refused/don’t know 4 2 5

Year Residence Built 

Since 2010 1 2 1

2000-2009 12 10 13

1990-1999 18 13 20

1980-1989 18 22 16

1970-1979 24 24 23

1960-1969 10 12 9

1940-1959 11 10 11

1920-1939 3 2 3

Before 1920 2 2 2

Refused/don’t know 3 3 2
 

Continued 
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Demographic Profile (cont’d) 

Total
(2,546)

%

Users
(1,765)

%

Non-
Users
(781)

%
Main Source of Heat 

Natural gas 45 25 54

Electricity 34 30 35

Wood or wood pellets 10 34 -

Fuel oil or heating oil 6 7 5

Heat pump 2 2 2

Propane 2 2 2

Other 1 1 2

Refused/don’t know <1 <1 <1

Burn Wood or Pellets 

Yes 30 100 -

No 70 - 100

Unused Wood Burning Appliances 

Yes 20 n/a 20

No 80 n/a 80
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Questionnaire 
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British Columbia Woodstove and Residential Heating Survey 

Good afternoon/evening, my name is NAME, and I am calling from company name on behalf of the 
British Columbia Ministry of Environment. May I please speak to the person in your household 
who is most knowledgeable about your home heating equipment? Please be assured that we are not 
selling or soliciting anything. 

IF NECESSARY, REINTRODUCE SELF, THEN READ: 
We are conducting a province-wide survey to gather information on wood heating equipment use. 
This information will assist in the design of programs and services to help residents use their 
equipment more efficiently, save money on fuel costs and keep our air clean. All participants in this 
survey will remain anonymous. 

IF ASKED: The survey takes between 10 and 20 minutes to complete, depending on the type and 
number of wood burning appliances you use in your home. 

1) To ensure that we are representing all areas of the province, may I please have your postal 
code?

2) N/A

3) Please note that the questions I am going to be asking you refer to the residence you are in right 
now. Is the residence you are in right now in a rural area, that is, in a country setting? 
1 Yes   2 No   9 Don’t know 

4) Is your residence a home, an apartment, condominium, something else?  
READ IF NECESSARY, CHECK ONE ONLY 
1 Detached house 
2 Duplex, triplex or semi-detached 
3 Apartment building 
4 Rowhouse or townhouse 
5 Condominium 
6 Manufactured trailer or mobile home 
99 Don’t know 

5) Do you own or rent this residence? 
1 Rent   2 Own   9 Don’t know 

6) Approximately how large is your residence (in square feet)? 
1 Less than 1000 square feet 
2 1000 to 1500 square feet 
3 1500 to 2500 square feet 
4 More than 2500 square feet 
9 Don’t know 
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7) In approximately what decade or year was your residence built? 

1 Since 2010 
2 2000-2009 
3 1990-1999 
4 1980-1989 
5 1970-1979 

6 1960-1969 
7 1940-1959 
8 1920-1939 
9 Before 1920 
99 Don’t Know 

8) What is the main source of heat in your home? (READ LIST) [ACCEPT 1 MENTION] 
[RANDOMIZE] 
1 Electricity 
2 Natural gas 
3 Fuel oil or heating oil 
4 Wood or wood pellets 
5 Propane 
6 Heat Pump 
96 Other [specify] [ALWAYS LAST] 
99 Don’t Know 
If Wood or Wood Pellets is main source go to question 11 otherwise continue 

9) Do you ever burn wood or wood pellets in a fireplace, woodstove or other wood burning 
appliance? 

1 Yes   2 No   9 Don’t know 

IF YES TO WOOD or PELLETS go to question 11 
IF NO (or DK) TO WOOD or PELLETS continue 

10) You indicated that you do not heat with wood or pellets at all.  Does your home have any wood 
burning appliances, such as fireplaces, woodstoves, that you don’t use? 
1 Yes   2 No   9 Don’t know 
Go to question 55

11) Of all the heat used in your home, approximately what percentage comes from burning wood or 
pellets: 
Percentage __________% 
999  Don’t know 

You indicated that you heat your home at least partly with wood or pellets. I am now going to ask 
you some questions about the types of wood burning equipment you have in your home. 
12) Which of the following types of wood burning fixtures or equipment did you use in your home 

in the past 12 months? READ, CHECK ALL THAT APPLY 
Wood fireplace or insert  1 YES   2 NO   9 Don’t know
Wood stove     1 YES   2 NO   9 Don’t know 
Wood burning central 
heating system (furnace or boiler) 1 YES   2 NO   9 Don’t know 
Pellet stove or furnace              1 YES   2 NO   9 Don’t know 
Other  wood burning appliance 1 Specify 2 NO   9 Don’t know
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If YES to fireplace or insert in 12 ask questions 13-15, otherwise skip  

13) How many wood burning fireplaces or inserts do you currently have in your home? (This 
includes fireplaces that have an open hearth [HARRTH] and also fireplaces with doors. A 
fireplace insert is a cast iron or steel device that is inserted into an existing wood burning 
fireplace and has glass doors that allow the flames of the fire to be viewed while the insulated 
doors remain closed)  
Record number_________ 

14) A pproximately how old is your fireplace or insert? 
Record years_________  999 Don’t Know 

15) Is your fireplace or insert a cleaner burning low-emission appliance which is certified? It could 
be emissions certified with either the United States Environmental Protection Agency (EPA) or 
the Canadian Standards Association (CSA). 
1 Yes   2 No   9 Don’t know 

Repeat question 14 and 15 if the respondent indicated more than one fireplace or insert. 

If YES to wood stove in 12 ask questions 16-18, otherwise skip.
16) How many wood stoves do you currently have in your home?  

Record number_________ 

17) Approximately how old is your woodstove? 
Record years_________  999 Don’t Know 

18) Is your woodstove a cleaner burning low-emission appliance which is certified? It could be 
emissions certified with either the United States Environmental Protection Agency (EPA) or the 
Canadian Standards Association (CSA). 
1 Yes   2 No   9 Don’t know 

Repeat question 17 and 18 if the respondent indicated more than one wood stove. 

If YES to wood burning central heating in 12 ask questions 19-22, otherwise skip. 
19) Is your wood burning central heating system a warm air furnace or a boiler 

1 Boiler  2 Furnace  9 Don’t Know 

20) Is your wood-burning furnace or boiler located inside or outside your house? 
1 Inside  2 Outside  9 Don’t know 

21) Approximately how old is your wood-burning furnace or boiler? 
Record years_________  999 Don’t Know 

22) Is your furnace or boiler a cleaner burning low-emission appliance which is certified? It could 
be emissions certified with either the United States Environmental Protection Agency (EPA) or 
the Canadian Standards Association (CSA). 
1 Yes   2 No   9 Don’t know 
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If YES to pellet stove in 12 ask questions 23-25, otherwise skip.
23) How many pellet stoves do you currently have in your home? 

Record number_________ 

24) Is your pellet stove a cleaner burning low-emission appliance which is certified? It could be 
certified with either the United States Environmental Protection Agency (EPA) or the Canadian 
Standards Association (CSA). 
1 Yes   2 No   9 Don’t know 

25) A standard bag of pellets weighs 40 pounds. Approximately how many bags of pellets did you 
burn over the past 12 months? 
ENTER NUMBER OF BAGS OF PELLETS: _____________  998 Don’t know 

Repeat question 24 and 25 if the respondent indicated more than one pellet stove.

AMOUNT OF WOOD BURNED
(ASK IF ANY WOOD BURNING EQUIPMENT OTHER THAN A PELLET STOVE 
IDENTIFIED IN QUESTION 12. If a pellet stove is the only appliance then go to Number 
37):
I am now going to ask you a few questions about the wood you burn in your home 
26) First I would like to know how much fire wood, in total, you burned in your wood burning 

equipment(s) over the past 12 months. In answering this question, I would like you to express 
the amount of wood in ‘cords’, which is the standard measure of firewood volume. As you may 
know, one full cord is a stack of firewood that measures 4 feet in width, 8 feet in length, and 4 
feet in height. 
A) Is the amount of wood in one full cord clear to you? 
1  YES (GO TO QUESTION 27) 2  NO or 9  Don’t know (Continue)

B) Okay, forgetting about “cords”, can you tell me in your own words approximately how much 
wood you burned in your wood-burning equipment over the past 12 months? 
96 MISCELLANEOUS   97 NO, CAN’T EXPLAIN   98 Don’t know 
 Skip to question 28

27) Approximately how many cords of wood did you burn in your wood-burning equipment over 
the past 12 months?  Please stop me when I have reached your category. Would you say you 
used? 
1) less than ¼ of a cord   2) ¼ to ½ cord  3) ½ to 1 cord   4)1 to 1 ½ cords 
5) 1 ½ to 2 cords   6) 2 to 2 ½ cords  7) 2 ½to 3 cords  8) 3 to 3 ½ cords 
9) 3 ½ to 4 cords  96)More than 4 cords 98 Don’t know 

28) Of all the wood burned in your home over the past year, excluding pellets, approximately what 
percentage did you burn in your: ASK ONLY THOSE THAT APPLY FROM QUESTION 12 
A  Wood fireplace(s)   __%  
B  Wood stove(s)   __% 
C  Wood furnace or boiler(s)  __% 
D Other appliance (named in 12)  __% 
998  Don’t know 
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29) Which if any of the following types of wood do you burn?  (READ)

1 Pine    
2 Spruce    
3 Douglas fir  
4 Birch    
5 Alder    
6 Hemlock 

   

10. Cedar 
11. Larch 
12. Maple 
13. Poplar 
14. Arbutus 
15. Fruit wood (apple, cherry, etc.) 
95. Varies, no specific 
96. Miscellaneous species
98. Don't know varieties    

30) And of those different types of wood that you burn,�what percentage would be: THOSE 
MENTIONED IN Q29 (READ) 

A Pine    ______ %  
B Spruce    ______ % 
C Douglas fir  ______ %  
D Birch    ______ % 
E Alder    ______ %  
F Hemlock   ______ % 
G Other 1    ______ %  
H Other 2    ______ % 
998 DON’T KNOW 

31) Do you purchase the majority of your firewood or get it yourself?  
1 PURCHASE 
2 GET FIREWOOD OURSELVES 
9 Don’t Know 

ASK QUESTION 32 TO PARTICIPANTS WHO ANSWERED “PURCHASE” TO 
QUESTION 31 OTHERWISE CONTINUE TO 33 

32) How do you purchase wood? (READ)
1 PRE-BUCKED, DELIVERED BY TRUCK 
2 I/WE BUCK AND PICK UP 
3 PURCHASE LOAD OF LOGS OR WASTE WOOD DELIVERED  
4 ARTIFICIAL FIRELOGS  
96 OTHER _________________ 
98 DON’T KNOW 

33) In what season(s) do you mainly gather or purchase your firewood? 
1 WINTER  2 SPRING 3 SUMMER 4 FALL 9 Don’t Know 
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34) How long do you typically dry/season your firewood before the heating season? DO NOT 
READ, ONE ANSWER ONLY 
1 NOT AT ALL 
2 LESS THAN SIX MONTHS 
3 SIX TO TWELVE MONTHS 
4 MORE THAN ONE YEAR 
9 Don’t know 

35) Do you usually have your firewood split before drying/seasoning it? 
1 Yes  2 No  9 Don’t know 

36) How do you store the majority of your wood? Would it be:  
READ, CHECK ALL THAT APPLY 
1 Outside, covered   2 Outside, uncovered  3 Inside, heated
4 Inside, unheated   9 Don’t know 

I am now going to ask you a few questions on wood burning practices 

37) How many years, in total, have you been burning wood or pellets in your home? 
ENTER NUMBER OF YEARS:_________   998 Don’t know 

38) People have mentioned to us several reasons for burning wood or pellets in their home. As I 
read each reason, please tell me if this is NOT A REASON, A MINOR REASON OR A 
MAJOR REASON for burning wood in your home. First…READ
a) A wood supply is readily available 
b) It is cheaper compared to other fuels 
c) I like the smell or beauty of a fire 
d) I think it is an environmentally friendly option 
e) Natural gas is not available in my area
f) Reliability in event of power outages 

1 NOT A REASON   2 MINOR   3 MAJOR   9 NOT SURE 

g) Any other reasons? 

 1. Enjoy the heat/unique dry heat produced by burning wood/�consistent
 2. Supplemental source of heating 
 3. Exercise (i.e. splitting,�hauling)
 4. Only source of heat   
 96. MISCELLANEOUS REASONS 
 97. NO OTHER REASONS 
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39) Thinking back over the seasons in the past year, approximately how many days per week would 
you have had a fire going in your wood burning equipment (at least one of your wood or pellet 
burning appliances): READ, ONE ANSWER ONLY FOR EACH SEASON 
                                                                                          NUMBER OF DAYS PER WEEK 
A Fall Season (September through October)   0 1 2 3 4 5 6 7 (9 DK) 
B Winter Season (November through February)  0 1 2 3 4 5 6 7 (9 DK) 
C Spring Season (March through May)   0 1 2 3 4 5 6 7 (9 DK) 
D Summer Season (June through August)   0 1 2 3 4 5 6 7 (9 DK) 

40) And in the seasons when you used your wood burning equipment, generally what times of day 
would you have had a fire going, beginning with: READ, RECORD TIMES FOR EACH 
SEASON IN WHICH EQUIPMENT WAS USED (FROM QUESTION 39) 

A Fall Season (September through October):  
B Winter Season (November through February  
C Spring Season (March through May) 
D Summer Season (June through August) 

FOR EACH SEASON SELECT ALL THAT APPLY: 
1 Morning  
2 Afternoon
3 Evening  
4 Overnight  
9 Don’t know 

41) Next I’m going to read a list of materials and for each one I’d like you to tell me if you burn 
them always, often, sometimes, rarely or never in your wood or wood pellet burning equipment. 
Starting with…  READ 

1 Always  2 Often  3 Sometimes   4 Rarely  5 Never  9 Don’t know 

a) Newspapers 
b) Magazines 
c) Cardboard or other paper products (junk mail, office paper, etc.) 
d) Manufactured wood products such as plywood, chipboard, fibreboard, etc. 
e) Painted or treated wood 
f) Plastics 
g) Driftwood 

42) In the past two years, have you installed any new wood or wood pellet burning equipment – 
either as a replacement for old equipment or as a brand new installation? 
1 Yes CONTINUE 
2 No GO TO QUESTION 47 
9 Don’t know GO TO QUESTION 47 
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43) Which, if any of the following types of equipment did you install:  READ, CHECK AS 
MANY AS APPLY 
a. Wood fireplace 
b. Woodstove
c. Fireplace insert   1. YES 
d. Wood furnace    2. NO 
e. Wood boiler    9. REFUSED 
f. Wood pellet stove 
g. UPDATED/REPLACED PARTS  (PIPES, BAFFLES, ETC) 

IF Q43a=1: Was the wood fireplace EPA certified? 
1 YES 2 NO 9 Don’t know 

IF Q43b=1: Was the Woodstove: 
1 EPA certified with baffles inside the firebox to burn the smoke 
2 EPA certified with catalysts inside the firebox that burn off the smoke  
3 NEITHER 
9 Don’t know 

IF Q43c=1: Was the Fireplace insert: 
1 EPA certified with baffles inside the firebox to burn the smoke 
2 EPA certified with catalysts inside the firebox that burn off the smoke  
3 NEITHER 
9 Don’t know 

IF Q43d=1: Was the Wood furnace: 
1 A Conventional Wood Furnace 
2 An EPA Certified Furnace 
9 Don’t know 

IF Q43e=1: Was the Wood boiler: 
1 Inside 
2 Outside 
9 Don’t know 

IF Q43e=1: And was the Wood boiler: 
1 White Tag – Low Emissions Boiler 
2 Orange Tag – Low Emissions Boiler 
3 NEITHER 
9 Don’t know 

IF Q43f=1: Was the Wood pellet stove EPA certified? 
1 YES 2 NO 9 Don’t know 

Part 2  Page 60 
MOE-2012-00219



44) What was the single most important reason you installed this new equipment? (Do Not Read, 
Check One Only)

45) Any other reasons?  (DO NOT READ, CHECK AS MANY AS APPLY. PROBE) 
01 APPEARANCE 
02 AGE OF OLD EQUIPMENT 
03 ELECTRICITY SUPPLY UNRELIABLE 
04 ENVIRONMENTAL/AIR QUALITY CONCERNS 
05 FAILURE OF OLD EQUIPMENT  
06 GAS ISN’T AVAILABLE IN MY AREA 
07 HIGH PRICES  FOR ELECTRICITY, GAS OR OTHER FUEL 
08 HOME INSURANCE PURPOSES 
09 INCONVENIENT TO USE OLD EQUIPMENT 
10 ENJOY BURNING WOOD 
11 HEALTH OR SAFETY REASON S 
12 FUEL EFFICIENCY - OLD EQUIPMENT USES TOO MUCH FUEL 
13 COST SAVINGS 
96 MISCELLANEOUS 
98 Don’t know 

46) Does your new wood burning appliance produce less smoke than your older wood burning 
equipment? 
1 Yes  2 No  3 Sometimes  9 Don’t know 

47) How likely do you think you will be to install any new wood or wood pellet burning equipment 
– either as a replacement for old equipment or as a brand new installation – over the next three 
years? Will you be very likely, somewhat likely, somewhat unlikely or very unlikely? 

1 VERY LIKELY CONTINUE 
2 SOMEWHAT LIKELY CONTINUE 
3 SOMEWHAT UNLIKELY GO TO QUESTION 51 
4 VERY UNLIKELY GO TO QUESTION 51 
9 DON’T KNOW GO TO QUESTION 51 

48) Which ONE of the following types of equipment do you think you would most seriously 
consider installing in the next 3 years? Would it be a: READ, CHECK ONE ANSWER 
ONLY
1 Wood fireplace 
2 Woodstove  
3 Fireplace insert 
4 Wood furnace or boiler  
5 Wood pellet stove 
96 Replace/Upgrade parts 
98 DON’T KNOW 

49) What would be the single most important reason why you would install new equipment? (Do 
Not Read, Check One Only) 

Part 2  Page 61 
MOE-2012-00219



50) Any other reasons? DO NOT READ, CHECK AS MANY AS APPLY. PROBE 
01 APPEARANCE 
02 AGE OF OLD EQUIPMENT 
03 ELECTRICITY SUPPLY UNRELIABLE 
04 ENVIRONMENTAL/AIR QUALITY CONCERNS 
05 FAILURE OF OLD EQUIPMENT  
06 GAS ISN’T AVAILABLE IN MY AREA 
07 HIGH PRICES  FOR ELECTRICITY, GAS OR OTHER FUEL 
08 HOME INSURANCE PURPOSES 
09 INCONVENIENT TO USE OLD EQUIPMENT 
10 ENJOY BURNING WOOD 
11 HEALTH OR SAFETY REASONS 
12 FUEL EFFICIENCY - OLD EQUIPMENT USES TOO MUCH FUEL 
13 COST SAVINGS 
96 MISCELLANEOUS 
98 Don’t know 

51) Are you aware that there are cash incentives in many BC communities for upgrading to newer, 
more efficient, cleaner burning wood or pellet stoves? 
1 Yes  2 No  9 Don’t know 

52) Are you aware of or have you participated in the Provincial Wood Stove Exchange Program? 
1 Aware and have participated 2 Aware of 3 Not aware of  9 Don’t know 

53) Assuming there was a $250 incentive available in your community how would this affect your 
decision to upgrade or replace your existing wood or pellet burning equipment? 
1 Much more likely to replace 
2 Slightly more likely to replace 
3 No more likely to replace 
4 Less likely to replace 
9 Don’t know 

54) Were you aware that most new stoves sold in British Columbia are mandated by law to have 
low smoke emissions rates? 
1 YES, AWARE   2 NO, NOT AWARE   9 Don’t Know 

Opinion – ASK EVERYONE 

55) To what extent is chimney smoke in your local area a concern to you and your family? Is it... 
READ
1 A strong concern   CONTINUE
2 Somewhat of a concern   CONTINUE
3 Not much of a concern   GO TO QUESTION 57 
4 Not at all a concern   GO TO QUESTION 57 
9 DON’T KNOW    GO TO QUESTION 57 

56) Why is chimney smoke a concern to you? DO NOT READ, CHECK AS MANY AS APPLY. 
PROBE
1 HEALTH-RELATED CONCERNS 
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2 APPEARANCE 
3 SMELL 
4 ENVIRONMENTAL CONCERNS (POLLUTION, AIR QUALITY, ETC.) 
96 MISCELLANEOUS 
98 DON’T KNOW 

57) There are a number of actions that can be taken to reduce the amount of smoke from wood 
burning equipment. Please tell me if you would support or oppose the following measures: 
READ
1 Strongly support  2 Somewhat support 3) Neutral 4 Somewhat oppose  
5 Strongly oppose 
a) Establishing a local bylaw to reduce the amount of smoke. 
b) Providing a cash back incentive for removing old woodstoves and wood inserts. 
c) Provincial regulations that only allow clean burning wood appliances to be sold in BC 
d) Fines for generating excessive smoke 
e) Restricting wood burning on poor air quality days 
f) Requiring the removal or upgrade of older high polluting appliances when a house is sold 

58) How would you rank the following sources – Low, Medium or High – for their contribution to 
air pollution in your area? 
a) Industry 
b) Transportation (includes vehicles, trains, aircraft, ships) 
c) Households (includes woodstoves & backyard burning) 
d) Forestry, Land Clearing, Agricultural Burning 
1 LOW   2 MEDIUM   3 HIGH   9 DON’T KNOW 

59) Which of the following statements best describes how you feel about the air quality in the area 
where you live? The air quality in the area where I live is: READ AND ROTATE,ONE 
ANSWER ONLY 
1 Almost always good 
2 Good most of the time, poor on occasion 
3 Good about half of the time, poor the other half 
4 Poor most of the time, good on occasion 
5 Almost always poor 
9 DON’T KNOW 
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Background  

The purpose of the modeling for the Economic Analysis of Climate Action in BC is to:  

� Update the modeling done previously to provide comparable results; 
� Involve industry to deliver credible analysis based on real experience; and 
� Examine key economic indicators of importance to government policy objectives and industry’s investment 

decisions, including: 
o Emissions  

� Economy-wide emissions  
� Sector by sector emissions  

o Jobs  
� Economy -wide employment  
� Sector by sector employment  

o Government revenues  
� Carbon tax  
� Allowance auction  
� Royalties  
� Personal and corporate income taxes  

o Provincial and sector by sector GDP  
o Changes in import and export flows 

 
There are three phases of modeling:  

� Phase 1: Economic assessment of Climate Action measures to date 
� Phase 2: Analysis of carbon pricing scenarios on industrial sectors of BC’s economy 
� Phase 3 (optional): Analysis of other policy tools on non-industrial sectors of BC’s economy 

This report describes the first two phases that will help inform government’s decision-making on carbon pricing.  

Methodology  

GEEM Framework  
To complete the analysis, Navius Research Inc. (Navius) employed a computable general equilibrium model called GEEM. 
This section introduces how the model operates and how it determines the impact of climate policy on BC’s economy. 

Computable general equilibrium (CGE) models simulate how commodities and factors of production (i.e., capital, labour and 
land/resources) are allocated throughout the economy. Each industrial sector is characterized by what it produces (e.g., 
natural gas or paper) and inputs required in production (i.e., capital, labour, energy and materials). Households are the final 
consumers of goods produced in the economy and are characterized by the commodities they consume. Households are 
further endowed with primary factors of production (labour, capital and land/resources) which they lend to industry in 
return for personal and corporate income. As the model steps through time, it ensures the demand for all commodities and 
factors matches supply by adjusting prices. For example, growth in natural gas production requires additional cement inputs 
which must be produced by the cement manufacturing sector or imported. The price for cement increases or decreases 
until the supply of cement matches demand. The key economic flows in GEEM are captured schematically in  
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Figure 1. 

Figure 1: Overall Structure of the GEEM model for a single region (e.g., BC) 

 

 
Due to their framework, CGE models show how policies or different economic conditions alter the structure and growth of 
the economy. A policy leading to the contraction of one sector has a ripple effect throughout the economy as all sectors of 
the economy return to equilibrium. For a simple example, a policy causing an increase in the cost of natural gas production 
would reduce the supply of natural gas (assuming the price for natural gas is held constant). In turn, lower production 
would reduce the output from sectors that supply natural gas production with goods and services, and capital and labour 
would be reallocated throughout the economy. The impact of this simple example on BC’s economic structure and growth is 
determined by 1) where capital and labour are re-allocated to, and 2) whether the new allocation of capital and labour 
generates the same or different incomes in the region. 

The majority of metrics in this analysis (i.e., gross domestic product, net exports, government revenues and greenhouse gas 
emissions) are directly projected by the model. The estimates of how climate policy affects employment are inferred from 
the model’s results. The GEEM model produces an index of employment (i.e., number of hours worked). From this index 
and historic levels of employment by sector, we estimate how employment in BC changes in response to climate policy. For 
example, if employment in a sector was 1,000 jobs in the base year and index produced from GEEM suggests employment 
increased by 50% by 2020, employment in the sector would be estimated at 1,500 jobs in 2020. 

To simulate how climate policy affects BC, Navius and the Climate Action Secretariat have consulted with industry working 
groups to reflect dynamics in their sectors. This consultation has been extensive, and many changes have been made to 
accommodate industry input. The following sections summarize the major adjustments that have been made based on this 
consultation. 
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Utility electricity generation 
BC Hydro supplied Navius with information that characterizes the costs of developing new renewable electricity generation 
in BC.1 This information revealed that the costs of new renewable electricity generation in BC are significantly greater than 
the costs generating electricity from heritage hydroelectric resources. 

Based on this information, Navius separated the electricity sector into three sectors that have different characteristics and 
dynamics: 

1) Fossil fuel generation (i.e., natural gas) is not directly constrained by the availability of a resource, but is based on 
the price for natural gas. As the price for natural gas increases, the share of natural gas generation declines as new 
renewable resources become economically viable. 

2) Heritage hydroelectric generation is constrained by the availability of existing hydroelectric assets and cannot 
increase in output. Generation from this sector is constrained to about 49 TWh.2 

3) New renewable resources can be added to increase generation from renewable resources, but adding additional 
resources becomes increasingly more costly. Figure 2 shows the data received from BC Hydro on the cost of new 
renewable resources and the calibration of the GEEM model to this data. The figure shows that the model is 
reasonably well calibrated to BC Hydro’s supply curve. 

Also note that this renewable supply curve does not include generation from new large hydroelectric facilities (e.g., 
site C). Large hydro is only likely to begin operation after 2020, while the timeframe of the present analysis is to 
2020. 

Figure 2: Cost curve for new renewable electricity generation (2002$ per MWh) 

 

To accommodate the renewable supply curve received from BC Hydro, we use average cost pricing for electricity in each of 
the scenarios. There are tradeoffs between using average versus marginal cost pricing for electricity, and previous analyses 
used marginal cost pricing. Our previous justification for using marginal cost pricing was that BC Hydro uses two-tiered 

                                                           
1 The information on the renewable supply curve was provided directly to the BC Climate Action Secretariat and Navius in October 2011. 
2 Generation from heritage hydro may vary on an annual basis based on water levels, but the analysis is based on an average water level year. 
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electricity rates for households so marginal electricity consumption is approximately priced at its marginal cost. The 
majority of electricity consumption by households is priced at the lower rate, but if consumption exceeds a specific 
threshold any incremental consumption is priced at the higher (conservation) rate. Therefore, using marginal cost pricing 
more effectively captures the behavioural response of households and industry to changes in the marginal price for 
electricity. The disadvantage of using marginal cost pricing is that it does not accurately represent how real income levels 
change when the marginal price for electricity changes. With BC Hydro’s two tiered electricity prices, the majority of 
household electricity consumption is priced at the lower rate, with a smaller portion of electricity priced at the higher 
(marginal) rate. With the majority of electricity consumption priced at the lower rate, marginal cost pricing for electricity 
would overestimate the impact of rate changes on real household income. 

The renewable supply curve from BC Hydro revealed that the cost of new renewable generation is significantly greater than 
the cost of heritage hydroelectric generation. Therefore, using marginal cost pricing would significantly overestimate 
change in real household income from climate policies, and we began to use average cost pricing for electricity. As noted 
above, using average cost pricing means that household and industry response to increases in conservation rates may be 
more muted than would occur in reality. 

Finally, although the analysis assumes BC uses average cost pricing, it assumes BC’s main export and import markets in the 
United States use marginal cost pricing. This assumption is based on input from BC Hydro. 

Liquefied natural gas (LNG) 
The utilities and natural gas working groups recommended the addition of a liquefied natural gas sector. This sector can 
either be fuelled by natural gas or electricity. The characterization of this sector is based on assumptions received from BC 
Hydro, and Table 1 highlights the most important assumptions.  

Table 1: Key assumptions used to characterize the liquefied natural gas sector 

Key assumptions used to characterize the liquefied natural gas sector 

 Gas-fired Electric 

Capital Cost (2002$ million) 3,765 3,765 

Inlet natural gas (Bcf per day) 1.4 1.4 

Capacity Utilization 88% 90% 

Fuel Requirements   

Electricity (MW) 58 550 

Electricity (GWh) 448 4,336 

Portion of natural gas used for fuel gas (%) 7.5%  

Greenhouse gas emissions (Mt CO2e per year)   

Combustion 1.8  

Non-combustion 0.5 0.5 
Source: BC Hydro, 2011 
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Natural gas production 
Extensive consultations took place with the natural gas sector to best integrate the GEEM results and the Canadian 
Association of Petroleum Producers’ (CAPP) investment analysis. Three major changes were made to the GEEM model 
based on the input from the natural gas industry. First, the model has been calibrated and compared to the long-run 
elasticity of supply for natural gas production; second, the capital allocation methodology in GEEM has been adjusted to 
reflect industry input; and third, the model includes the option for any captured carbon dioxide from using carbon capture 
and storage (CCS) to be sold for enhanced oil recovery (EOR). At the end of this section we highlight why results from the 
investment analysis are different from what is shown here, and what this means to decision makers. 

Elasticities of supply 
Long-run elasticities of supply refer to the sensitivity of natural gas production to changes in natural gas price. For example, 
an elasticity of supply of 2.0 indicates that a 1% decline in natural gas price would cause a 2% decline in natural gas 
production. These elasticities were estimated from two industry sources: 

1) Price sensitivity runs by EnCana. These runs were provided to Navius in August 2010 as a part of project on the 
greenhouse gas management from the natural gas industry. In these runs, EnCana provided estimates for how 
output would vary depending on the price for natural gas. As EnCana operates a long-run model, these points are 
ideal for estimating the long-run elasticity of supply for natural gas from different resources. The long-run elasticity 
of supply is given by the following formula: 

P
Q

S %
%

��
 

which indicates that the elasticity is equal to the percent change in output that results from a percent change in 
price. From the information provided by EnCana, the elasticities inferred for each resource are available in Table  

Table 2: Elasticities estimated from Encana, 2010 

Elasticities estimated from Encana, 2010 

 Activity Ratios from EnCana  
Elasticity estimated by Navius $5/Mcf $6/Mcf 

Horn River NPI 0.72 1.00 1.97 

Horn River Conv 0.78 1.00 1.44 

Horn River Avg 0.75 1.00 1.70 

Montney & Conventional 0.89 1.00 0.63 
Source: EnCana, 2010 

CAPP’s natural gas production forecast. CAPP produces a natural gas production forecast under two assumptions about 
natural gas prices: 1) prices remain below $4 per mmBTU, and 2) prices rise above $5.5 per mmBTU. From personal 
communication with CAPP, this forecast was based on a survey of natural gas producers operating in BC and Alberta. 
Therefore, this forecast provides insight into how natural gas producers alter investment and production levels under 
different natural gas prices or under different costs of production. The forecast also disaggregates production profiles by 
major resource in BC, i.e., conventional, Montney and the Horn River. From these forecasts of production and prices, we 
can econometrically estimate the long-run elasticities of supply for each resource (shown in Table 4).3 

                                                           
3 Information on how to econometrically estimate long-run elasticities of supply can be provided upon request. 
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Table 3: Elasticities estimated from CAPP, 20114 

Elasticities estimated from CAPP, 20115 

Conventional 0.55 

Montney 1.24 

Horn River 2.05 

The GEEM model has been calibrated to this information, and yields similar changes to activity due to changes in natural gas 
prices. Table 4 compares the calibrated elasticities from the GEEM model to the estimated values from EnCana and CAPP’s 
analysis and survey. It shows that the GEEM model is slightly more sensitive to changes in natural gas prices than either the 
EnCana model or the results from CAPP’s survey. 

Table 4: Comparison between elasticities from GEEM and industry 

Comparison between elasticities from GEEM and industry 

 EnCana CAPP GEEM 

Montney 0.63 1.25 1.38 

Horn River 1.70 2.07 2.55 

Capital allocation 
Analysis conducted by EnCana indicates that a carbon policy is likely to have larger impact on natural gas production than 
an equivalent change in natural gas price. For example, the analysis conducted by EnCana in August 2010 shows that a 
$0.16 per Mcf increase in the cost of producing natural gas in the Horn River due to climate policy would lead to a 13% 
decline in production. An equivalent decline in the price for natural gas would yield a 4.5% decline in production. The 
difference is attributed to the way capital is allocated to the natural gas sector and how the price for capital goods changes 
in response to changes in the price for natural gas.  

The natural gas industry uses factors to characterize how a change in the price for natural gas yields a change in the price 
for capital goods. The implicit assumption behind these factors is that if the price for natural gas increases, activity in both 
BC and Alberta is likely to increase. In turn, this increases the cost of constructing and operating new gas wells and 
processing plants, as producers compete for access to transportation and construction services. Based on information 
received from EnCana, a 1% increase in the price for natural gas would increase the price for capital goods by 0.7%.  

We have redesigned the capital allocation methodology in GEEM to reflect this dynamic. In the current version of GEEM, 
capital goods invested anywhere in Western Canada’s oil and gas sector have the same price. This means that activity in 
Alberta’s oil sands and natural gas sector affects the price for investment goods in BC. In the current version of GEEM, a 1% 
increase in the price for oil and gas leads to a 1% increase in the price for investment goods (i.e., it is more sensitive than 
the EnCana model). This also leads to different responses from a carbon policy and a change in the price for natural gas – 
the price for natural gas affects producers in Alberta and BC alike; therefore, carbon pricing, because of the resuting 
production decreases, may slightly lower the price of investment goods. 

The table below compares the response to carbon pricing and changes in the price for natural gas in the GEEM model. It 
shows that the GEEM model is more sensitive to carbon pricing policy than to a change in the natural gas price.  

                                                           
4 Canadian Association of Petroleum Producers, 2011, Canadian Natural Gas Production Forecast. Available from: www.capp.ca  
5 Canadian Association of Petroleum Producers, 2011, Canadian Natural Gas Production Forecast. Available from: www.capp.ca  
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Table 5: Comparison between elasticities from a change to natural gas price and carbon policy 

Comparison between elasticities from a change to natural 
gas price and carbon policy 

 Natural Gas Price Carbon Policy 

Montney 1.38 2.04 

Horn River 2.55 4.36 

Enhanced oil recovery (EOR) 
The model includes the option to sell captured carbon dioxide for enhanced oil recovery (EOR). The sale of CO2-EOR has the 
potential to offset some of the costs of CCS if the price for CO2-EOR is sufficiently high. The decision on whether to build CCS 
or CCS+EOR is based on costs which were provided by industry. The cost for CCS is based on a report commissioned by 
EnCana and is approximately $60 per tonne CO2e in current dollars.6 The cost for transporting captured CO2 to an EOR site in 
Alberta is approximately $30 per tonne.7 Therefore the combined cost of CCS and EOR is approximately $90 per tonne CO2e.  

The willingness to pay for CO2 is based on a report by the Alberta Carbon Capture and Storage Development Council 
(2009).8 This report indicated that there is a small market for high priced CO2 at high oil prices. At an oil price of $100 per 
barrel and a price for CO2-EOR at $60 per tonne, there is a demand of about 6 Mt CO2 per year. To put this amount into 
context, total vented formation CO2 from the Horn River is expected to reach 4.3 Mt CO2 by 2020 under current policies. 

Other changes based on input from the natural gas industry 
In addition to the major changes described above, Navius has incorporated information on the emissions intensity of 
natural gas production from industry; the assumption that the sector does not improve its energy intensity over time; the 
assumption that the natural gas industry operating in BC does not pay corporate income taxes to the government of BC 
(and therefore does not benefit from the “revenue recycling” from the carbon tax); among other changes. 

What explains the differences between the GEEM and CAPP analysis? 
The analysis from the natural gas sector indicates that the industry is more sensitive to carbon policy than is indicated in 
GEEM, despite GEEM using more extreme assumptions for the elasticity of supply and changes in the price for capital 
goods. There are several reasons that partially explain the discrepancy, although, as the case with any two analytical tools, 
differences are likely to remain even if these discrepancies are accounted for. 

1) The CAPP analysis does not account for abatement. In GEEM, the adoption of technologies to reduce emissions 
can alleviate exposure to carbon pricing policies. For example, if the net cost of carbon capture and storage is less 
than $45 per tonne (i.e., net of sales of CO2 for EOR), the sector would benefit from adopting the technology if the 
price on non-combustion emissions rises to $45 per tonne. CAPP analysis does not account for abatement options, 
so any increase in carbon price leads to a direct decline in activity. 

  

                                                           
6 DHP Focus, 2008. 
7 Personal communication with EnCana and Spectra Energy (2010 and 2011). 
8 Alberta Carbon Capture and Storage Development Council, 2009, Accelerating carbon capture and storage implementation in Alberta. 
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2) The inclusion of natural gas liquids in GEEM makes production from the Montney and conventional plays more 
resilient to climate policy. Although carbon policy becomes more stringent under the scenarios explored in this 
analysis, the forecasted rise in the price for natural gas liquids (which is coupled with the price for crude oil based 
on recommendations by the industry) partially offsets greater costs of production. As higher prices improves the 
profitability of liquids-rich plays, production from the Montney and Conventional resources become less 
vulnerable to changes in climate policy (the Horn River is not assumed to produce liquids). In economic terms, the 
rising price for liquids moves these resources to a steeper part of the supply curve as they become less marginal. 
The effect of natural gas liquids was not included in the CAPP analysis. 

3) Conventional plays have little to no new investment in GEEM. In GEEM, conventional natural gas production is 
declining due to resource depletion. Therefore, existing wells gradually decline in output with little to no 
investment in new wells in any of the scenarios. This results in little difference in the production of conventional 
natural gas in any of the scenarios. 

4) There are differences in policy specification. The CAPP analysis cannot fully simulate the dynamics under an 
economy wide cap-and-trade systems or alternative methods of permit allocation. 

5) The GEEM model does not account for economies of scale. At lower levels of production, the cost per unit of 
natural gas increases within the industry analysis. 

Beyond these methodological differences, differences are likely to remain between GEEM and CAPP analysis, as with any 
two different analytical tools. 

How should the results from GEEM and the CAPP analysis be interpreted? 
As discussed above, Navius used information from industry to inform GEEM. Differences between GEEM and CAPP analysis 
highlight that the magnitude of carbon policy’s impact on natural gas production is uncertain. The strength of GEEM is to 
provide a comparison between policy options in BC. Navius has recognized that the magnitude of impact on individual 
sectors is uncertain, but the comparison between policies is the primary rationale for using GEEM. In other words, the key 
finding from this analysis is not whether the Climate Action Plan will reduce activity in the Horn River by 7% or 13%, but 
how policies can be designed to improve the competitiveness of the sector while maintaining the incentive to reduce 
emissions. 

Goods transport 
The Ministry of Transportation expressed interest in disaggregating goods transport into 1) truck, 2) rail, 3) water, and 4) 
other goods transport. To examine the potential impact of carbon pricing, the model also includes the option to substitute 
from trucking to rail. The substitutability of trucking for rail is based on Oum et al (2007).9 

  

                                                           
9 Oum, T.H., Waters II, W.G. and Fu, X, 2007, “Transport Demand Elasticities”, Handbook of Transport Modeling. 
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Model Regions 
The version of GEEM used in this analysis has been disaggregated into three regions: 1) BC, 2) the remaining Canadian 
provinces, and 3) the United States. 

Regional disaggregation allows for the representation of three dynamics: 

� The trade of commodities and services: BC exports a large portion of its industrial production (specifically natural 
gas and pulp and paper products). As a result, industrial production is contingent on policies and economic 
conditions in other jurisdictions in addition to policies and conditions in BC. Policies implemented in BC could also 
affect the competitiveness of domestic production in international and interprovincial markets. 

� The competition for capital between regions: Capital is assumed to be perfectly mobile among regions, meaning 
that the rate of return to capital would eventually become equalized across all sectors in North America if prices for 
all commodities and factors are stable over a period of time. The assumption about capital has implications for 
economic growth in BC as policies and economic conditions alter the allocation of capital between regions. A 
greater allocation of capital typically stimulates economic growth. 

� Price level changes in different regions: One of the impacts of climate policy or economic development is price 
levels may diverge between regions. For example, the rapid expansion of oil sands in Alberta has implications for 
price levels in BC’s natural gas industry (which shares many of the same services). Furthermore, countries with 
greater economic growth can experience greater increases in price levels in comparison to countries with slower 
growth (i.e., the exchange rate appreciates). These changes are reflected in the analysis as prices are determined by 
the level of economic activity in a specific region. 

Model Sectors 
For modeling allocation within the capped sectors, 22.5 Mt CO2e are included. Of these total capped emissions, 13.8 Mt are 
combustion and 8.6 Mt are non-combustion. Emissions from electricity imports into BC are also capped but not included in 
this analysis.  

The model’s forecast emissions were calibrated against BC’s 2010 reported emissions, industry’s growth assumptions and 
publicly available sources.  

The model has been designed to provide a high degree of disaggregation of the most energy and emissions intensive sectors 
of the economy. The sectors modeled are listed below: 

� Oil and Natural Gas Extraction and Processing  
o Conventional natural production 

o Unconventional natural gas production from resources with low concentrations of formation CO2 (e.g., 
Montney) 

o Unconventional natural gas production from resources with high concentrations of formation CO2 (e.g., 
Horn River) 

o Mined bitumen extraction 

o In-situ bitumen extraction 

o Bitumen upgrading 

o Conventional light/medium oil production 

o Conventional heavy oil production 
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� Electricity 
o Electric power generation from Heritage hydroelectric resources 

o Generation from new renewable generation based on the renewable supply curve received from BC Hydro 

o Generation from fossil fuels (i.e., natural gas) 

� Forestry  
o Lumber  

o Pulp and paper  

o Silviculture  
� Manufacturing  

o Cement and lime manufacturing  

o Metal smelting and refining  

o Petroleum refining 

o Chemicals manufacturing 

o Liquefied natural gas production 

� Mining  
o Mineral mining  

o Coal mining  

o Support activities for mining and oil and gas extraction  
� Agriculture  
� Services sector 
� Transportation  

o Truck transport 
o Rail transport 
o Water transport 
o Transit 
o Other goods transportation 

Note that the disaggregation of the oil and gas sector includes some sectors that do not directly affect BC (e.g., there is no 
bitumen extraction or upgrading in BC); however, they affect BC through the demand for commodities (e.g., natural gas) as 
well as the cost for certain services (e.g., oil and gas services).  

For modeling allocation within the capped sectors, 22.5 Mt CO2e are included. Of these total capped emissions, 13.8 Mt are 
combustion and 8.6 Mt are non-combustion. Emissions from electricity imports into BC are also capped but not included in 
this analysis.  

The model’s forecast emissions were calibrated against BC’s 2010 reported emissions, industry’s growth assumptions and 
publicly available sources. The discrepancies between reported emissions and forecasted emissions in the forestry sector 
will be resolved in the final set of results. 
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Model Timeframe 
The analysis begins in 2002 runs to the year 2020. The analysis begins in 2002 for three reasons. First, beginning the 
modelling from a historic period provides an opportunity to backcast – run the model through historic data to see how it 
compares to historic data. As discussed above, the objective of the analysis is to reflect long-term trends in economic 
activity, rather than reflect short-term dynamics related to the business cycle. Therefore, the forecast from the model 
diverges from historic data in some instances. 

The second reason for starting the analysis in 2002 is that it enables the model to capture how increases in the price for 
natural gas and crude oil have driven innovation in production from unconventional resources. After 2002, natural gas and 
crude oil prices increased rapidly due to the depletion of conventional resources and increasing demand. This fuelled 
innovation and investment in unconventional sources of natural gas (i.e., tight and shale formations) and crude oil (i.e., oil 
sands). The considerable expansion of unconventional natural gas resources has led to a significant decline in natural gas 
prices since 2008. 

The final reason for starting the analysis in 2002 is that it is the most recent year the United States Department of 
Commerce provides comprehensive data on the production and consumption of commodities and factors by sectors and 
households.10 

Commodity Prices 
The results are also sensitive to assumptions about world oil prices and North American natural gas prices. For example, the 
price for oil affects household decisions on the energy efficiency of vehicles and the economic viability of enhanced oil 
recovery. The price for natural gas may determine how households heat their homes and also the level of natural gas 
production. These assumptions are shown in Table 6, along with other price assumptions. The price for oil is assumed to rise 
to $96 per barrel by 2020, while the price for natural gas is assumed to remain low at around $4.3 per mmBTU (2002$).11 In 
real 2010 dollars, the price for natural gas rises to $5.1 per mmBTU in 2010. 

Some prices are particularly sensitive to policy. In particular, the price for electricity is significantly greater under the 
Climate Action Plan than under the no policy scenario. Under the Climate Action Plan, the price for electricity is expected to 
reach around $79 per MWh (2002$), whereas it is $50 per MWh in the absence of the Climate Action Plan. The difference is 
primarily due to the interaction of two policies: 1) the Clean Energy Act which required 93% of generation to be from 
renewable resources, and 2) the electricity self-sufficiency policy which encourages BC Hydro to purchase domestic power 
to comply with the Clean Energy Act. The price for goods and services under each policy are provided as an appendix to this 
report. 

Table 6: Oil and natural gas price forecast (2002 CDN) 

Oil and natural gas price forecast (2002 CDN) 

 Unit No CAP CAP 

2015 2020 2015 2020 

Oil and gas extraction      

Crude oil 2002$ per barrel 83.2 96.2 83.2 96.2 

Natural gas 2002$ per mmBTU 4.3 4.3 4.3 4.3 

                                                           
10 United States Department of Commerce, Bureau of Economic Analysis, 2011, U.S. Economic Accounts, available from: 
http://www.bea.gov/ 
11 Price for natural gas and oil have been calibrated to EIA, 2011, Annual Energy Outlook 2011. 
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Other resource extraction      

Forestry  index 2002 = 1 1.0 1.0 1.0 1.0 

Coal index 2002 = 1 1.1 1.1 1.1 1.1 

Mined minerals index 2002 = 1 1.2 1.3 1.2 1.3 

Other index 2002 = 1 1.0 1.0 1.0 1.0 

Electricity      

Marginal cost 2002$ per MWh 53.4 52.3 101.4 97.4 

Average cost price 2002$ per MWh 51.0 49.7 78.0 78.9 

Manufactured goods      

Pulp and paper index 2002 = 1 1.0 1.0 1.0 1.0 

Wood products index 2002 = 1 1.0 1.0 1.0 1.0 

Refined petroleum index 2002 = 1 1.5 1.6 1.5 1.6 

Chemicals index 2002 = 1 1.1 1.1 1.1 1.1 

Non-metallic minerals      

Cement index 2002 = 1 1.0 1.0 1.1 1.1 

Lime index 2002 = 1 1.0 1.0 1.0 1.0 

Other non-metallic minerals index 2002 = 1 1.0 1.0 1.0 1.0 

Primary metals      

Aluminum index 2002 = 1 1.0 1.1 1.0 1.1 

Other primary metals index 2002 = 1 1.0 1.0 1.0 1.0 

Other manufacturing index 2002 = 1 1.0 1.0 1.0 1.0 

Transportation services      

Goods transport      

Truck index 2002 = 1 1.1 1.1 1.1 1.1 

Rail index 2002 = 1 1.0 1.0 1.0 1.0 

Water index 2002 = 1 1.4 1.5 1.3 1.5 

Transit index 2002 = 1 1.0 1.0 1.0 1.0 

Other index 2002 = 1 1.0 1.1 1.0 1.1 

Services index 2002 = 1 1.0 1.0 1.0 1.0 

Government index 2002 = 1 1.0 1.0 1.0 1.0 

When BC participates in the Western Climate Initiative (WCI) administered cap-and-trade system, the results are also 
sensitive to the price for emissions permits. The price assumptions in this analysis are based on modeling conducted by the 
WCI, and assumes the price for permits begins at $13 per tonne CO2e in 2013 in real 2002$ or $15 per tonne in real 2011$. 
By 2020, the price for permits reaches $28 per tonne (2002$) or $33 per tonne (2011$). 

  

Part 3 Page 14 
MOE-2012-00219



 

Modeling Report - Economic Analysis of Climate Action in BC 15 
 

Advantages and Disadvantages of using GEEM  

Does the modelling reflect the economic downturn after 2008? 
The objective of the analysis is to assess the long-term implications of climate policy in BC. The GEEM model is designed to 
assess the implications of policy options on economic activity, greenhouse gas emissions, and government revenues in 
addition to other indicators. Specifically, the analysis compares policy options in terms of government objectives to 
maintain strong economic performance and reduce greenhouse gas emissions.  

As the model aims to show the long-term implications of climate policy, it does not show short-term dynamics related to 
fluctuations in the business cycle. This is particularly important given the economic downturn in the United States since 
2008 has short-term implications for several sectors. For example, cement exports to the United States have declined 
considerably since 2006 while cement imports have increased, leading to an overall decline in net exports of 41% between 
2006 and 2009.12 This decline is likely due to three factors. First, the housing recession in the United States significantly 
reduced the demand for cement, leading to a decline in exports from BC. Physical production of cement (a good indicator of 
demand) in the United States declined by 29% between 2007 and 2009.13 Second, idle capacity in the United States may 
have reduced prices for cement manufactured in the United States and increased imports into Canada. Third, the 
implementation of the carbon tax raised the cost of manufacturing cement relative to other jurisdictions. The analysis from 
GEEM suggests the carbon tax raised the costs of manufacturing cement by 4.4% in 2009. This dynamic would have further 
reduced the competitiveness of cement manufacturing in BC. 

The purpose of this analysis is to isolate the effect of the carbon tax and other climate policies on industrial 
competitiveness, rather than account for all dynamics that affect production. Therefore, the analysis does not follow 
historic data for all sectors and commodities between 2006 and 2010. For example, the analysis shows a 17% decline in the 
net exports of cement between 2006 and 2010, whereas historic data shows a 41% decline. This indicates that 
approximately 42% of the decline in net exports of cement is attributed to the carbon tax, with the remainder attributed to 
the recession. 

It is not possible to conclude the relative contributions of the carbon tax and the recession on the change in net exports of 
cement or other commodities. While the initial analysis shows that a portion of the decline in net exports is due to the 
carbon tax, that portion can be greater or smaller depending on assumptions. The impact on different sectors from a full 
range of assumptions can be tested through sensitivity analyses. 

Although the modeling does not reflect the slowdown of the United States economy between 2008 and the present, it does 
reflect lower long-term growth rates for the United States economy and Canada due to the recession. These growth rates 
have been revised during consultation with the Ministry of Finance.  

How does the analysis reflect sectors of the economy, which are comprised of heterogeneous facilities? 
As the analysis reflects all economic activity in BC, the rest of Canada and the United States, the representation of each 
sector is homogenous to make the modeling tractable. The analysis does not explicitly represent individual pulp mills or 
cement plants, but aggregates these into a representative sector. Similarly renewable electricity generation is characterized 
by a renewable supply curve rather than a portfolio of resources. A main objective of the stakeholder engagement process 
has been to allow industry and utilities to provide feedback on the characterization of their respective sectors.  

                                                           
12 Cement Association of Canada, 2010, DATA IS CONFIDENTIAL. Note that we picked 2006 as the base for comparison because net 
exports in 2007 were significantly above trend. 
13 United States Department of Commerce, Bureau of Economic Analysis, 2011, U.S. Economic Accounts, available from: 
http://www.bea.gov/ 
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Assumptions 

Climate Policies 
In the 2008 Climate Action Plan, the province contracted a consultant to independently model the policies in the Climate 
Action Plan to measure the effect of the policies on the 33% emissions reduction target by 2020 from 2007 levels. This 
analysis is publicly available as an appendix to the Climate Action Plan. The following table describes how climate policies 
are modeled in GEEM. For reference, the last column compares the current modeling in GEEM to the past modeling using 
CIMS.  

Table 7: Phase 1 Modeling Assumptions 

Phase 1 Modeling Assumptions 
Policy Current modeling using GEEM Level of Effort to 

include in GEEM 
Past modeling using 
CIMS 

To be modeled      

Carbon tax with 
accompanying tax 
cuts 

Tax starts in 2008 and is flat after 2012 at 
$30 per tonne. Revenues used for personal 
and corporate income tax reductions 
starting with a split of 2/3 personal to 1/3 
corporate. 

None Carbon tax. Applied for 
all sectors from 2008 
and 2012. After 2012, 
large final emitters are 
covered by the cap-and-
trade. 

Green Building Code Shadow price on energy requires 
residential housing stock to be more 
energy efficient.  
New space heating and water heating 
equipment must be about 35% more 
efficient by 2020 from standard practice in 
2005. Appliances must be about 10% more 
efficient. 

None Building code requiring 
all new houses to meet 
new energy efficiency 
standards equivalent to 
EnerGuide 77, effective 
September 2008. 

Carbon Trading (cap-
and-trade) 

Not included in phase 1. See phase 2 
scenarios. 

None Large emitters covered 
by cap-and-trade after 
2012. 

Tailpipe emissions 
standards 

Federal standard to 2016 then flat. By 
2016, the average greenhouse gas intensity 
of new passenger vehicles sold must be 
155 g CO2 per km. 

None Set an average vehicle 
emissions standard for 
the vehicle fleet. 

All electric generation 
to be zero net 
emissions 

All new electricity generation projects 
developed in BC and connected to the grid 
will have zero net GHG emissions (an offset 
requirement).If a cap-and-trade scenario is 
implemented, a commitment not to 
double-regulate facilities will prevail over 
existing policies.  

None Zero emissions standard 
for new electricity 
generation facilities, 
including the 
requirement for new 
coal-fired generation 
stations to employ 
carbon capture and 
storage. 

100% carbon 
sequestration for 
new coal-fired 

 Any new electricity generated from coal 
must meet the more stringent standard of 
zero GHG emissions. Require any new coal 

None Zero emissions standard 
for new electricity 
generation facilities, 
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electricity projects plants to sequester carbon. including the 
requirement for new 
coal-fired generation 
stations to employ 
carbon capture and 
storage. 

Eliminate all routing 
flaring at oil and gas 
wells by 2016 

Eliminate flaring emissions from the oil and 
gas industry from 2016 to 2020. The 
26.5.5% reduction achieved from 2007-
2009 will be reflected. 

None   

Regulation promoting 
more than 75% 
capture efficiency of 
methane from 
landfills 

To reflect landfill gas capture equipment 
already in place at the 6 largest landfills in 
BC, additional landfill emissions capture 
efficiency is considered as 70%.  
Propose to reduce emissions and increase 
value of waste. Suggest to disaggregate 
waste as a sector and add two technology 
options: one to capture landfill gas and one 
to use the gas in cogeneration.  

Moderate Requires landfills in BC 
to capture and flare 
landfill gas by 2015. 

Provincial transit plan 
aim to increase 
Vancouver market 
share from 12 to 17% 
and Victoria from 7 to 
9.5% by 2020  

Provincial Transit plan aim to increase 
Vancouver market share from 12 to 17% 
and Victoria from 7 to 9.5% by 2020. 
 

Moderate Investment in public 
transit and clean transit 
technologies. 

Low carbon fuel 
standard (10% 
reduction by 2020) 

Included Low carbon fuel standard in 
transportation modes. 

Difficult Renewable content for 
transportation gasoline 
and diesel fuels - 5% 
renewable content by 
volume after 2010, and 
10% renewable content 
by energy in 2020. 

Electricity self-
sufficiency by 2016 

By 2016, exports of electricity from BC 
must be 1,000 GWh greater than electricity 
imports (considering an average water 
year). This leads to a net trade surplus for 
electricity. 

Moderate   

Energy efficient 
building strategy 

Further increase building efficiency.  
 

Moderate   

Carbon neutral 
government 

After 2010, government must purchase 
offsets to cover any greenhouse gas 
emissions. The price for offsets will be 
based on a supply curve geographically 
restricted to BC. 

Moderate  

Potentially to be 
modeled 

     

Supporting anti-idling Not currently included. If desired, could Difficult   
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policies and 
electrified truck stops 

subsidize electricity in the freight sector.  

Not modeled but 
emissions reductions 
included 

   

Net zero 
deforestation 

The Zero Net Deforestation Act requires BC 
to achieve no net deforestation by 
December 31, 2015 and maintain this goal 
onwards. Support of ZND would be 
voluntary for industry/private sector. 
Not modeled, to be included in emission 
reduction total after modeling. 

  

Livesmart refunds for 
energy efficiency 

CEA requires BC Hydro to meet 66 % of its 
future incremental power demand from 
conservation and efficiency improvements 
by 2020. FortisBC is targeting meeting half 
of its energy load increases through DSM 
measures. 
Not modeled, to be included in emission 
reduction total after modeling. 

 Double the size of 
subsidies under federal 
ecoENERGY Retrofit 
program AND PST 
exemption for ENERGY 
STAR residential 
appliances. 

Not modeled   

Supporting keeping 
organic waste out of 
landfills 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Gateway program to 
facilitate 
transportation 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Innovative clean 
energy fund 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

 $25 million investment 
divided among zero 
emissions technologies 
in the electricity 
generation, commercial, 
residential and 
manufacturing sectors. 

$25 million bio-
energy network 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

 $25 million investment 
divided among zero 
emissions technologies 
in the electricity 
generation, commercial, 
residential and 
manufacturing sectors. 

$161 million “Forests 
for Tomorrow” 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Trees for Tomorrow GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Carbon neutral local 
government 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

$15 million expansion 
of vehicle scrapping 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Part 3 Page 18 
MOE-2012-00219



 

Modeling Report - Economic Analysis of Climate Action in BC 19 
 

program 

$110 million to 
support hydrogen 
and fuel cell 
technology 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

50% of expected 
increased energy 
demand to be met 
through demand 
management (66% in 
the Clean Energy Act) 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Remote community 
clean energy program 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

BC Hydro installation 
of smart meters by 
2012 

GEEM is not sensitive enough to capture 
incremental effect of this policy. 

  

Installation of 
100,000 solar roofs 

Not currently included. If desired, could 
strengthen Green Building Code. 

  

$30 million for BC 
Green Ports initiative 

Not currently included. If desired, could 
build electrified ports in into electrification 
scenario.  

  

Commercial building 
code 

No longer applicable.  Commercial building 
code that requires new 
commercial buildings 
built after 2010 to meet 
ASHRAE 90.1-2004 
standards (energy 
efficiency improvement 
of roughly 10%). 

Sales tax exemption 
for low emission 
vehicles 

No longer applicable.  PST reductions for low 
emissions vehicles (e.g., 
hybrid cars) sold in BC - a 
sales tax exemption up 
to $2,000 (2005$) until 
2011. 

Key Assumptions 
Although the analysis uses many assumptions to simulate how sectors of the economy interact, the results are most 
sensitive to a subset of these. This section highlights assumptions to which the results are most sensitive.  

Two of the most important assumptions that influence the rate of economic growth in BC are the rate of labour force 
growth and the rate of productivity growth in the economy. These are assumed to be 1.5% and 0.75%, respectively, and are 
based on a forecast from BC Finance.14 

The parameter that describes the extent to which prices in BC can diverge from prices in other jurisdictions is called an 
“armington elasticity”, which is commonly used in this type of modeling. This parameter relates to the level of barriers to 
trading of a good or service. If there are significant barriers to trading a good or service (e.g., restaurant services), producers 
                                                           
14 BC Finance, 2011, Budget and Fiscal Plan 2011-12 – 2013-14. 
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can raise prices in response to higher costs from a climate policy and pass their costs onto consumers. However, if there are 
fewer barriers to trade with other jurisdictions (e.g., natural gas or aluminum), firms in BC cannot pass costs onto 
consumers through higher prices. Economic activity from a sector is highly sensitive to this parameter because if firms can 
pass costs onto consumers, the profitability of the industry is likely to be unaffected by policy and the sector would only 
experience a decline/increase in output if the domestic consumption were to change. If a sector produces a commodity 
without barriers to trade, levels of investment are highly sensitive to changes in the cost of production.  

Table 7 shows the elasticities used for this analysis, indicating the percentage decline in exports or increase in imports for a 
percentage increase in the price for the domestically produced commodity, everything else held constant. For example, if 
the armington elasticity for a commodity is 2.5, a 1% increase in the cost of producing that commodity domestically would 
lead to a 2.5% reduction in exports and a 2.5% increase in imports. Elasticities range from infinity (i.e., crude oil and natural 
gas in North American markets) which means that prices in BC cannot diverge from prices elsewhere in North America to 
2.5.  GEEM uses higher elasticity parameters for some commodities than elsewhere in the literature.15 Many studies 
aggregate commodities into bundles which consist of goods with varying levels of barriers. For example, concrete and 
cement are often bundled together as non-metallic minerals; however concrete is significantly less traded than raw cement. 
As this analysis provides a high level of disaggregation for commodities and sectors relative to other studies, we have 
judgmentally used higher elasticities for highly traded goods. The highest elasticities we found in the literature were from 
Baylor and Beausejour (2004), which use elasticities of 4.0.16 

Table 8: Armington elasticities for goods and services in BC 

Armington elasticities for goods and services in BC 

 Armington Elasticity 

Crude oil and natural gas* ∞ 

Highly traded goods φ 4.0 

Other goods 2.5 
* The armington elasticity for natural gas is assumed to be 2.5 for trade with jurisdictions outside North America. 

Highly traded goods consist of grains, raw forest products, other primary products, mined minerals, all coal products, wood 
products, pulp and paper, steel, aluminum, other primary metal products, fabricated metal products, vehicles, appliances, 
cement, lime, refined petroleum products, chemicals and biofuels. 

The results are also sensitive to industrial costs of production and the emissions intensity of production. The costs of 
production for most sectors have been derived from Statistics Canada’s Input-Output accounts.17 Industries have also been 
provided with an opportunity to review and recommend changes to these assumptions, and feedback has been 
incorporated into the model. The input-output accounts are also less effective at characterizing the costs for some sectors, 
such as natural gas production where costs can vary significantly from region to region. We have supplemented the data 
from Statistics Canada with additional information from other sources; for example the costs of natural gas production from 
each major resource play are from the National Energy Board (2010).18 

                                                           
15 The MIT EPPA model, for example, uses armington elasticities between 2.0 and 3.0 for all commodities. Paltsev, 2005, The MIT 
Emissions Prediction and Emissions Analysis Model: Version 4. 
16 Baylor M, Beausejour L, 2004, “Taxation and Economic Efficiency: Results from a Canadian CGE model”, Department of Finance. 
17 Statistics Canada, CANSIM tables 381-0009 through 381-0014. 
18 National Energy Board, 2010, Natural gas supply costs in Western Canada in 2009. 
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One of the most important determinants of the effect of climate policy on a sector is its emissions intensity. BC’s carbon tax 
is recycled by reducing corporate and personal income taxes. Therefore, sectors with low levels of emissions per unit of 
corporate and personal income are expected to receive a net reduction in taxes while sector with high emissions intensities 
experience a net increase in taxes. Information on the greenhouse gas intensity of industry is derived from several sources, 
including Environment Canada’s National Inventory Report 1990-2008 (2010); Statistics Canada’s Report on Energy Supply 
and Demand (2010); CIEEDAC (2011) and information provided directly from industry.  

As the share of carbon tax revenue recycled towards corporate income taxes has increased since 2008, it has become 
increasingly important to simulate how much corporate income tax is paid by each sector. In this analysis, we have assumed 
that the natural gas industry does not pay corporate income taxes to BC’s provincial government. This assumption is based 
on input from the industry, who suggested they do not pay corporate income taxes to the government of BC because their 
headquarters are located in Alberta. If information on corporate income taxes paid by each industry becomes available, the 
model can be customized to account for this information. 
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Summary of Industry and Government Input on Modeling Assumptions 

The following section summarizes the input received from ministries and industry working groups on the modeling 
assumptions and how that input was incorporated.   

Agriculture 
• To capture offset opportunities, need to add abatement activities, costs and the potential amount of emission 

reductions. 

Cement 
� Describe how exchange rates are handled by the model. 
� Confirm that the backcasting reflects the trend of increasing cement imports to BC. 
� Capture input from CAC on how much imports are transhipped through Seattle and whether the Chinese imports 

are constrained by quality or price. 
� The cement industry provided Navius with detailed information on fuel consumption, production levels, and 

exports and imports from 2002 to 2009. The information on fuel intensity has been directly incorporated into the 
analysis, and the model has been calibrated to activity and net exports from 2002 to 2009. The analysis shows that 
a portion of the decline in net exports after 2008 is attributed to the implementation of the carbon tax, however 
the recession in the United States likely also contributed to the decline in net exports. As the objective of the 
analysis is to explore the long-term implications of climate policy alternatives, as opposed to the short-term 
implications of the recession in the United States, the model does not match historic production levels after 2008 
and the difference is well understood.  

Electricity 
� Add liquefied natural gas. 
� Refine electricity self-sufficiency policy assumption to reflect recent IRP. 
� Add Clean Energy Act target of 93% clean domestically generated electricity. 
� Consider doing sensitivities on different electricity rates. 
� Add renewable energy supply curve from IRP. 
� Refine offset price assumptions for phase 1 to reflect a BC-only price. 

Forestry 
� To capture offset opportunities, add abatement activities, costs and the potential amount of emission reductions. 
� Add assumptions on consumers of biofuels. 
� Revise production forecasts. 
� Add cogeneration assumptions. 
� Compare greenhouse gas emissions numbers to 2010 facility data. 
� Confirm whether pulp is included in the paper category results. 
� Specify what is included in the GDP for forestry-related categories.  
� Specify what “forestry” net exports are. 
� Assess why there is a bump up to 2012 (e.g., on jobs) and then decline e.g. does it relate to a fibre supply issue from 

the mountain pine beetle. 
� The forestry sector provided information on the costs of cogeneration in the pulp and paper sector. The costs of 

new cogeneration are approximately $100 per MWh (2010$). The model has also been approximately calibrated to 
changes in activity between 2002 and 2007.  
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Natural Gas 
� Revise the liquids royalty. 
� Add an assumption on the effect CCS would have on the GCA and royalties. 
� Update the emissions intensities by different basin with fuel gas (liquids) removed. 

Mining 
� Add commodity prices for other metals where appropriate. 
� The costs of production have been reviewed by the mining and smelting sector. Industry recommended alternative 

costs of production for mining that have been incorporated into the analysis. Industry also suggested that the 
smelting sector is not sensitive to changes in electricity prices because the aluminum smelter in Kitimat and the 
lead-zinc smelter in Trail produce their own power. The model has also been calibrated to the production forecast 
provided by industry. 

Transportation  
� Disaggregate to show effects of policies on truck vs. rail.  
� Add assumptions on natural gas vehicles and biogas. 

Waste 
� Disaggregate as a separate sector from services. 
� To capture offset opportunities, need to add abatement activities, costs and the potential amount of emission 

reductions. 

Phase 1: Scenarios 

Two scenarios were modeled:  

1) Scenario of BC economy without climate policies.  

2) Scenario of BC economy with climate policies listed in the Assumptions section.  
o Only those policies that have been implemented to date were included, and among those, the policies that had 

a significant enough impact to be captured by the modelling. 
o The carbon tax is assumed to rise in $5/tonne CO2e annual increments until July 2012 and then remain flat at 

$30/tonne until 2020. 

Phase 1: Results  

The analysis illustrates how climate policy in BC affects economic activity based on several indicators, including provincial 
gross domestic product, government revenues, employment and greenhouse gas emissions. As discussed above, two 
scenarios were analyzed for this analysis – BC does not implement the Climate Action Plan, and BC implements the climate 
polices listed in the Assumptions section. The difference between the two scenarios is the change in economic activity due 
to the implementation of the Climate Action Plan. 
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Net exports 
In response to the Climate Action Plan, total net exports from BC decline by $0.6 billion (2002$) or by 5% from what net 
exports would have been in the absence of the Climate Action Plan in 2020. Net exports from the pulp and paper sector 
decline by $0.6 billion in 2020. The pulp and paper sector is particularly exposed to policies that raise the costs of 
production because they operate close to the margin due to low output prices. The result is that small rises in the costs of 
production have a significant impact on activity and net exports. 

The impact of the Climate Action Plan on net exports of other commodities are less extreme in comparison to BC’s total net 
exports, but still extreme relative to sector size. For example, the cement industry is particularly affected by the Climate 
Action Plan, leading to a 39% decline in net exports due to the policy. 

Net exports of other commodities increase due to the Climate Action Plan. Natural gas exports increase despite a decline in 
production. This is because domestic consumption of natural gas declines more rapidly than production, leading to an 
increase in exports. Likewise, BC consumes and imports less refined petroleum products (e.g., gasoline) from Alberta due to 
the Climate Action Plan while other sectors of the economy actually become more competitive under the Climate Action 
Plan (e.g., services). As discussed above, the carbon tax benefits sectors that produce fewer emissions per unit of corporate 
and personal income, therefore leading to an improvement in competitiveness. For example the energy intensive paper 
sector experiences a decrease in net exports of $600 million ($2002) in 2020 whereas the less emission intensive service 
sector increases net exports by $520 million (2002$). 
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Table 11: Net exports by commodity (2002$ billion) 

Net exports by commodity (2002$ billion) 

  
2016 

 
2020 

Cumulative - (2007 to 2020) 

 No CAP CAP No CAP CAP No CAP CAP 

Oil and gas extraction       

Crude oil 0.6 0.6 0.8 0.9 5.7 6.5 

Natural gas 6.3 6.4 7.6 7.7 78.1 79.4 

Other resource extraction       

Forestry 1.8 1.8 1.7 1.8 22.9 23.3 

Coal 1.4 1.4 1.7 1.6 18.9 18.3 

Mined minerals 2.6 2.4 4.4 4.2 22.1 21.2 

Other 1.4 1.4 1.3 1.3 18.1 18.2 

Electricity 0.1 0.1 0.1 0.2 1.3 0.4 

Manufactured goods       

Paper 2.5 1.6 2.1 1.4 39.0 30.5 

Wood products 9.0 9.0 8.1 8.0 122.3 123.4 

Refined petroleum -4.7 -4.4 -5.3 -4.7 -61.9 -59.3 

Chemicals -5.3 -5.3 -5.9 -5.9 -71.0 -70.8 

Non-metallic minerals       

Cement 0.2 0.1 0.2 0.1 2.2 1.5 

Lime 0.0 0.0 0.0 0.0 0.3 0.2 

Other non-metallic 
minerals 

-0.1 -0.1 -0.1 -0.1 -0.7 -0.8 

Primary metals       

Aluminum 0.7 0.7 0.5 0.6 11.2 11.5 

Other primary metals -0.5 -0.5 -0.7 -0.7 -5.9 -6.3 

Liquefied natural gas 3.5 3.5 3.5 3.5 24.7 24.6 

Other manufacturing -29.4 -29.9 -33.5 -34.4 -375.9 -380.8 

Transportation services       

Goods transport       

Truck 0.9 0.8 0.9 0.8 12.4 11.4 

Rail 0.4 0.4 0.4 0.4 4.6 4.7 

Water 0.0 0.0 0.0 0.0 0.8 1.0 

Transit       

Other 1.5 1.5 1.4 1.4 21.9 22.0 

Services -0.2 0.4 -1.3 -0.8 -0.1 7.0 

Government 0.0 0.0 0.0 0.0 0.0 0.0 

Total -7.5 -7.9 -12.2 -12.8 -109.9 -113.7 

Part 3 Page 29 
MOE-2012-00219



 

Modeling Report - Economic Analysis of Climate Action in BC 30 
 

Employment20 
The Climate Action Plan is estimated to lead to a small increase in the job creation rate in BC. Between 2007 and 2020, 
employment is forecasted to increase at an annual rate of 1.53% under the Climate Action Plan compared to 1.52% if the 
Climate Action Plan was not implemented. By 2020, we estimate that the number of jobs will increase by 500 thousand to 
2.7 million from 2.2 million in 2007 with the Climate Action Plan. 

Increased employment under the Climate Action Plan is due primarily to an increase in the number of jobs in the service 
and electricity generation sectors – an increase of 11,300 and 4,700 people employed by 2020, respectively. These additions 
are caused by an increase in the physical production of both these sectors. The increase in the demand for electricity is 
driven largely by increased electrification and the electricity self-sufficiency requirement. A primary driver of the shift 
towards service sectors is their lower costs under the carbon tax. The less emission intensive a sector is, the less carbon tax 
it will pay and the greater benefit it will receive from revenue recycling. This effect occurs primarily in the service and utility 
sectors which show the largest gains in physical production and employment. On the other hand, many sectors in BC 
experience an increase in their operating costs under the carbon tax which reduces the demand for their products and 
services. Overall, we estimate that BC will add 5,000 jobs in 2020 under the Climate Action Plan compared to if it was not 
implemented. 

Table 12: Employment in BC (1000s of jobs) 

Employment in BC (1000s of jobs) 

 2016 2020 

 No CAP CAP No CAP CAP 

Oil and gas extraction 4.3 4.3 4.8 4.7 

Other resource extraction     

Forestry 26.3 26.2 24.7 24.4 

Coal 18.5 17.6 22.8 21.7 

Other 54.9 54.8 56.8 56.7 

Utilities – Electricity generation 10.2 13.7 10.1 14.8 

Manufacturing     

Paper 13.5 11.0 12.5 10.5 

Wood products 45.2 45.2 41.8 41.1 

Petroleum refining 0.7 0.6 0.5 0.3 

Chemicals 3.5 3.7 2.8 3.2 

Non-metallic minerals 9.4 8.8 9.7 9.2 

Primary metals 5.0 4.9 4.1 4.0 

Other manufacturing 120.8 116.6 118.1 112.0 

Transportation 136.1 134.4 142.8 140.7 

Services 1,985.6 1,994.4 2,125.3 2,136.6 

Government 113.4 115.5 125.0 127.0 

Total 2,547.4 2,551.6 2,701.9 2,707.0 

                                                           
20 As a long-run equilibrium model, GEEM does not account for temporary changes in jobs due to changes in the business cycle. These 
fluctuations are important for industries such as construction.  
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Greenhouse Gas Emissions 
Figure 4 shows the forecast of BC’s greenhouse gas emissions under both scenarios, with detailed data on the emissions by 
sector are available in Table 12. Note that non-combustion emissions from landfills and agriculture are not included in the 
forecast, leading to slightly lower levels of emissions than in the Environment Canada’s National Inventory Report (2010). 

In the absence of the Climate Action Plan, emissions are forecast to grow to Mt CO2e by 2020. The Climate Action Plan 
stems this growth with emissions growing to 62.9 Mt CO2e by 2020; therefore the policy reduces emissions by 14.2 Mt CO2e 
in 2020. Despite the policies, emissions continue to increase primarily due to the rapid expansion of natural gas production 
in northeastern BC. Natural gas production accounts for 78% of the increase in emissions between 2010 and 2020, with the 
increase in emissions from the Horn River accounting for the majority of the increase. The Horn River has high emissions 
intensity relative to other natural gas resources, with a concentration of formation CO2 in raw gas at 12% whereas Montney 
is less than 2% on average. Production from Horn River also requires 80% more fuel gas than the Montney region.21  

Despite the rise in emissions between 2007 and 2020, the natural gas sector contributes to about 1.5 Mt CO2e of reductions 
from the implementation of the Climate Action Plan (i.e., reductions from the no policy scenario). These reductions are the 
result of actions to reduce the emissions intensity of natural gas production (which account for about 50% of total 
reductions), but also due to reduced competivity and declines in output from the sector (the remaining 50%).  

Of the remaining sectors, households contribute most significantly to the reduction in emissions. Actions taken by 
households to reduce emissions from passenger vehicles and space heating contribute to a 3.7 Mt CO2e reduction from 
what emissions would have been in the absence of the policy. Emissions from households are 9% below 2007 levels by 
2020. Emissions from households are targeted through several policies, including the carbon tax, vehicle emissions 
standard, low-carbon fuel standard and the green building standard. Together, these policies significantly reduce household 
emissions. 

The Clean Energy Act limits generation from fossil fuels to 7% of total utility generation in BC. This leads to a significant 
reduction in the greenhouse gas emissions from the utilities sector (3.7 Mt CO2e). Furthermore, the electricity sector is 
required to have net zero emissions, therefore all remaining emissions are required to be offset by reductions elsewhere in 
the economy. 

The service and government sectors are affected by the green building standard, which requires significant declines in the 
energy intensity of building shells. Based on work conducted for the Ministry of Energy and Mines, new commercial shells 
are required to be about 30% more efficient than the existing stock after 2011, and 50% more efficient after 2016. Similar to 
the electricity sector, government is required to purchase offsets to cover any remaining emissions. Total offset purchases 
from the electricity and government sectors lead to about 2.1 Mt of reductions from sectors such as landfills, forestry, etc.  

  

                                                           
21 Information on the emissions intensity of natural gas production was received from the Canadian Association of Petroleum Producers. 
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Figure 4: Forecast of greenhouse gas emissions (Mt CO2e)  
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Table 13: Greenhouse gas emissions (MtCO2e) 

Greenhouse gas emissions (MtCO2e) 

 2016 2020 Cumulative - (2007 to 2020) 

 No CAP CAP No CAP CAP No CAP CAP 

Oil and gas extraction       

Crude oil 0.6 0.6 0.6 0.5 9.3 9.0 

Natural gas 0.0 0.0 0.0 0.0 0.0 0.0 

Conventional 4.8 4.7 4.1 4.0 74.2 73.1 

Montney 4.2 3.5 5.2 4.5 43.8 36.2 

Horn River 6.5 6.0 7.9 7.3 57.9 52.8 

Other resource extraction       

Forestry 1.0 1.0 0.9 0.9 13.9 13.7 

Coal mining 2.2 2.0 2.4 2.2 29.7 28.4 

Other 1.1 1.1 1.1 1.1 15.3 15.3 

Utilities - Electricity generation 4.7 1.5 5.2 1.6 49.2 18.7 

Manufacturing       

Paper 1.7 1.4 1.6 1.2 25.0 21.6 

Wood products 0.8 0.8 0.8 0.8 11.7 11.5 

Petroleum refining 0.2 0.2 0.1 0.1 3.5 3.2 

Chemicals 0.4 0.4 0.3 0.4 6.5 6.6 

Non-metallic minerals       

Cement 2.7 2.0 2.8 2.1 35.8 29.0 

Lime 0.4 0.2 0.4 0.3 4.7 3.4 

Other non-metallic minerals 0.2 0.2 0.2 0.2 2.7 2.6 

Primary metals       

Aluminum 1.4 1.4 1.2 1.2 21.6 21.8 

Other primary metals 0.4 0.4 0.3 0.3 5.9 5.6 

Liquefied natural gas 0.5 0.5 0.5 0.5 3.6 3.6 

Other manufacturing 2.5 2.4 2.5 2.3 36.4 35.4 

Transportation       

Goods transport       

Truck 6.9 6.6 7.0 6.6 96.3 92.9 

Rail 1.0 1.0 1.0 1.0 13.5 13.3 

Water 0.3 0.3 0.3 0.3 4.6 4.6 

Transit 0.2 0.2 0.2 0.2 3.2 3.3 

Other 2.0 2.0 2.0 2.0 28.2 27.8 

Services 9.3 8.9 9.8 9.0 125.6 121.7 

Government 1.3 1.1 1.5 1.1 17.3 15.3 

Households 14.7 12.5 15.6 11.9 199.5 179.6 

Offsets and Permits 0.0 -2.0 0.0 -2.1 0.0 -13.6 

Total 73.4 62.2 77.1 62.9 951.8 849.0 
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Phase 2: Scenarios 

The scenarios that were run in Phase 2 were intended to assess the long-term implications of a wide range of policy options 
and sensitivies. The scenarios do not reflect current government decisions, nor do they indicate future government 
decisions or precisely how policies might be implemented should government chose to implement any of them in the 
future. The model does not forecast specific future outcomes under the scenarios, but rather provides an indication of the 
range of potential effects.  

The following table consolidates government and industry feedback into several scenarios. 
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Table 14: Phase 2 scenarios 

2.1 Baseline Scenarios Target Carbon tax on uncapped 
emissions sources 

2.1a 15% below 2012 by 2020 $30/tonne flat 

2.1b 15% below 2012 by 2020 $30/tonne plus $5/year to 2020 
2.1c 33% below 2012 by 2020 $30/tonne flat 

2.1d 33% below 2012 by 2020 $30/tonne plus $5/year to 2020 

Capped combustion emissions are auctioned. Capped non-combustion emissions are allocated for free. 
The offset limit is 10%. 
The price is WCI’s modelled price starting at $15/permit in 2013 and rising to $33/permit in 2020. 
The carbon tax only covers the uncapped sectors at the rates specified above. Those emission sources in cap-
and-trade are exempted from the carbon tax. 

2.2 All free at  

a) 15% target below 2012 by 2020 and  
b) 33% target below 2012 by 2020  

The offset limit is 10%. 
The price is WCI’s modelled price starting at $15/permit in 2013 and rising to $33/permit in 2020. 
The carbon tax only covers the uncapped sectors at $30/tonne flat. Those emission sources in cap-and-trade 
are exempted from the carbon tax. 

2.3 All auctioned at  

a) 15% target below 2012 by 2020 and  
b) 33% target below 2012 by 2020  

The offset limit is 10%. 
The price is WCI’s modelled price starting at $15/permit in 2013 and rising to $33/permit in 2020. 
The carbon tax only covers the uncapped sectors at $30/tonne flat. Those emission sources in cap-and-trade 
are exempted from the carbon tax. 

2.4 Carbon tax increasing $5/tonne CO2e annually to 2020 on combustion emissions, with no cap-and-trade. 
This scenario serves a dual purpose. It also simulates a carbon tax and cap-and-trade integration approach in 
which emitters pay for the carbon tax as described above and do not face a cost under cap-and-trade. 

2.5 
 

Carbon tax increasing $5/tonne CO2e annually to 2020 on combustion emissions, and starting on non-
combustion emissions at $10/tonne CO2e in 2013 and increasing $5/tonne CO2e annually on non-combustion 
emissions to 2020, with no cap-and-trade. 
This scenario serves a dual purpose. It also simulates a carbon tax and cap-and-trade integration approach in 
which emitters pay for the carbon tax as described above and do not face a cost under cap-and-trade. 

2.6 Imports taxed at $30/tonne flat to 2020 (as requested by the cement sector). 

2.7 BC version of SGER  

 SGER Scenarios Target Tech fund price 

 2.7a 33% $30/tonne flat 

 2.7b 33% $30/tonne plus $5/year to 2020 

 2.7c 15% $30/tonne flat 

 2.7d 15% (2020) $30/tonne plus $5/year to 2020 

2.8 Offset limit adjusted to 15% of a facility’s compliance obligation using Scenario 2.1a and b as a base. 
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Other Proposed: Output-based benchmark using industry preference that forestry and cement provided. Given 
similarities to Scenario 2.2, this scenario was not run.  Output-based calculations can be done as part of an 
allocations plan should cap and trade proceed. Further industry consultation would occur. 

The list of scenarios explored in this analysis is extensive, so this report highlights specific scenarios to answer questions 
about how new climate policies affect the economy and greenhouse gas emissions. The scenarios discussed in detail in this 
report are described in Table 13. 

At the request of the Climate Action Secretariat, scenario 2.1c is used as the basis for comparison. The characteristics of this 
scenario are: 

� Large emitters in BC participate in a WCI administered cap-and-trade system in which they are reduce emissions by 
33% from 2012 levels by 2020. 

� Permits for combustion emissions are auctioned by the BC government with the revenue used to cut corporate and 
personal income taxes and provide transfers to low and northern communities. This is the current method for 
recycling revenue from the carbon tax. 

� Permits for non-combustion emissions are allocated for free to industry based on a greenhouse gas intensity-based 
benchmark. 

� Sectors not covered by the cap-and-trade system remain under the carbon tax on combustion emissions, which 
remains flat at $30 per tonne CO2e in nominal terms until 2020. In real 2002 dollars, the carbon tax declines to $21 
per tonne CO2e by 2020. 

The remaining scenarios aim to explore the following dynamics: 

� Scenario 2.1a examines the effect of a lower target for large emitters under the cap-and-trade system. In this 
scenario, large emitters reduce their emissions by 15% below 2012 levels by 2020. 

� Scenario 2.1d examines the effect of raising the carbon tax on combustion emissions for sectors that are not 
covered under the cap-and-trade system. By 2020, the carbon tax rises to an average of $67.5 per tonne CO2e ($48 
per tonne in 2002$). 

� Scenario 2.2b examines the effect of allocating all permits under the cap-and-trade system for free based on a 
greenhouse gas intensity-based benchmark. 

� Scenario 2.4 examines the effect of not participating in the cap-and-trade system, but raising the carbon tax on 
combustion emissions after 2012 in $5 per tonne CO2e increments. 

� Scenario 2.5 examines the effect of extending the carbon tax to non-combustion emissions in 2013. The tax begins 
at $10 per tonne CO2e and rises in $5 per tonne CO2e increments until 2020. 

� Scenario 2.7a examines the effect of establishing an Alberta-style specified gas emitter’s regulation in BC as 
opposed to participating in the cap-and-trade system or raising the carbon tax. 
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Table 15: Scenarios examined in detail 

Scenarios examined in detail 

 2.1a 2.1c 2.1d 2.2b 2.4 2.5 2.7a 

Target for large emitter 
GHG in 2020 

15% 33% 33% 33%    

Allocation 
of Permits 

Combustion Auctioned Auctioned Auctioned Free    

Non-
combustion 

Free Free Free Free    

Carbon tax 
in 2020 

Combustion $30 $30 $67.5 $30 $67.5 $67.5 $30 

Non-
combustion 

    $45   

Specified 
gas 
emitters 
regulation 

Target       33% 

Tech fund 
price 

      $30 

While this report describes a subset of the results in detail, the discussion can be used to understand the full list of 
scenarios. For example, while scenario 2.2a is not described in detail, the results can be understood as a combination of the 
dynamics under 2.1a (lower target for large emitters) and 2.2b (free allocation of combustion emissions). Also, some 
scenarios are not discussed because they affect a small subset of sectors. For example, scenarios 2.3a and 2.3b only affect 
sectors with non-combustion emissions and scenarios 2.6, 2.8 and 2.9 only affect cement manufacturing or have a small 
impact on the results. The results from scenarios not discussed in detail are provided as an appendix to this report. 

Phase 2: Results 

Gross Domestic Product (GDP)22 
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Net exports 
Changes in net exports are primarily driven by two dynamics, which do not necessarily give results in the same direction: 1) 
changes in the costs of producing a good or service (i.e., competitiveness), and 2) changes in the domestic consumption of a 
good or service. Services under scenario 2.7a show how these dynamics can offset each other. In this scenario, the costs of 
services decline due to lower electricity prices; however greater provincial income leads to an increase domestic 
consumption and a reduction in the availability of services available for export (see scenario 2.7a). The discussion in this 
section highlights how the net exports should be interpreted in light of changes in sector activity (see impacts on gross 
domestic product). Figure 7 and Table 16 show the change in net exports for each major commodity in BC. 

How are fossil fuel net exports affected by alternative climate policies? 
Changes to the net exports of fossil fuels (i.e., natural gas, coal, crude oil and refined petroleum product) are closely 
correlated with changes in activity. Most of the policies implemented on the rest of the economy have little impact on the 
domestic consumption of these commodities. Most coal produced in BC is exported, while the alternative climate policies 
have less impact on the consumption of natural gas and refined petroleum products (see the greenhouse gas emissions 
section for a discussion on the incremental impact of raising the carbon tax on fossil fuel consumption in non-capped 
sectors). Therefore these sectors are mostly affected by how the policies affect competitiveness: 

� Scenarios in which allowances are distributed for free (scenario 2.2b and 2.7a) improve competitiveness and net 
exports. Under these scenarios, cumulative net exports of fossil fuels increase by between $1.0 and $1.8 billion 
(2002$). 
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� The cap-and-trade scenarios (2.1a, 2.1c and 2.1d) lead to a smaller increase in net exports from current because, on 
average from 2013 to 2020, the price for allowances is lower than the carbon tax. Over this period, the carbon tax 
averages $23 per tonne CO2e (2002$) while the price for permits averages $20 per tonne. There are also differences 
between the cap-and-trade scenarios: 

o Competitiveness is reduced further when large emitters achieve the deeper target for emissions (33% 
below 2012 levels in scenario 2.1c as opposed to 15% in scenario 2.1a). Under the deeper target, the 
natural gas sector receives fewer permits for free to cover non-combustion emissions and must therefore 
purchase permits to comply with the policy. Under these scenarios, combustion emissions are auctioned, so 
it makes little difference to firms whether to purchase from the government or on the open market. 

o The difference between scenario 2.1c and 2.1d is attributed to slightly greater reductions in natural gas 
consumption from the rest of the economy due to the higher carbon tax. This increases the availability of 
natural gas for export. 

� Raising the carbon tax on combustion emissions (scenario 2.4) and extending the carbon tax to non-combustion 
emissions (scenario 2.5, leads to the most significant decline in net exports ($0.7 and $1.9 billion, respectively). This 
decline is primarily due to reduced competitiveness from the sector. 

How are net exports of manufactured goods affected by alternative climate policies? 
Similar to fossil fuels, net exports of manufactured goods are primarily determined by how the alternative policies affect 
competitiveness. However, industrial manufacturing is comprised of energy and emissions intensive sectors (e.g., pulp and 
paper or cement manufacturing) and sectors with low energy and emissions intensities (e.g., other manufacturing or wood 
products manufacturing). Therefore some sectors benefit from alternative policies while others do not. 

� Sectors with low energy and emissions intensities benefit from large emitters remaining under the carbon tax and 
from a rise in the carbon tax (scenarios 2.4 and 2.5). The revenue from the carbon tax is used to cut corporate and 
personal income taxes. Therefore, sectors with low emissions intensities per unit of corporate and personal income 
benefit from an expansion of the carbon tax. When permits are allocated for free (scenarios 2.2b and 2.7a) or when 
large emitters experience a lower auction price for permits (scenarios 2.1a through d), less emissions intensive 
industries experience a net cost from carbon pricing. 

� Sectors with high energy and emissions intensities benefit most from a free allocation of permits (scenarios 2.2b 
and 2.7a) and experience the greatest cost when they are exposed to a rising carbon tax on combustion (scenario 
2.4) or non-combustion emissions (scenario 2.5). 

Explaining net exports of other goods and services 
As services are less greenhouse gas intensive, the trends in net exports match those for industrial sectors with low energy 
and emissions intensities. Net exports are greater in scenarios in which cuts to corporate and personal income taxes are 
greatest (e.g., scenario 2.4 and 2.5) and lowest when permits are allocated for free (scenario 2.2b and 2.7a). 

As a significant portion of other goods and services produced in BC are consumed domestically (e.g., restaurant services), 
changes in domestic consumption are also important in determining net exports. The result is net exports are not correlated 
with economic activity in some scenarios (e.g., scenario 2.4). In some scenarios, the reduction in provincial income and 
lower domestic consumption offsets any improvement to the competitiveness of the sector. 
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Figure 7: Increase in cumulative net exports due to alternative policies from 2007 to 2020 (2002$ million) 
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Table 18: Cumulative net exports from 2007 to 2020 (2002$ billion) 

Cumulative net exports from 2007 to 2020 (2002$ billion) 

 CAP 2.1a 2.1c 2.1d 2.2b 2.4 2.5 2.7a 

Oil and gas extraction         

Crude oil 6.5 6.5 6.5 6.6 6.4 6.6 6.6 6.4 

Natural gas 79.4 79.7 79.6 79.7 81.0 78.7 77.6 80.2 

Other resource 
extraction 

        

Forestry 23.3 23.3 23.3 23.2 23.2 23.3 23.3 23.2 

Coal 18.3 18.3 18.3 18.4 18.5 18.3 18.2 18.4 

Mined minerals 21.2 21.2 21.2 21.4 21.3 21.4 21.4 21.3 

Other 18.2 18.2 18.2 18.1 18.1 18.2 18.2 18.1 

Electricity 0.4 0.4 0.4 0.5 0.4 0.5 0.5 0.6 

Manufactured goods         

Pulp and paper 30.5 31.2 31.2 32.0 34.4 29.5 29.7 33.2 

Wood products 123.4 123.2 123.2 124.2 122.6 124.7 124.9 123.0 

Refined petroleum -59.3 -59.3 -59.3 -59.2 -59.0 -59.4 -59.4 -59.2 

Chemicals -70.8 -70.8 -70.8 -70.9 -70.9 -70.8 -70.8 -70.9 

Non-metallic minerals         

Cement 1.5 1.4 1.4 1.4 1.8 1.3 1.0 1.6 

Lime 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Other non-metallic 
minerals 

-1.8 -1.8 -1.8 -1.8 -1.7 -1.8 -1.8 -1.7 

Primary metals         

Aluminum 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 

Other primary metals -6.3 -6.3 -6.3 -6.2 -6.2 -6.3 -6.3 -6.2 

Liquefied natural gas 24.6 24.6 24.6 24.6 24.6 24.7 24.7 24.6 

Other manufacturing -380.8 -381.3 -381.3 -382.5 -383.1 -380.4 -379.9 -382.6 

Transportation services         

Goods transport         

Truck 11.4 11.4 11.4 11.0 11.4 11.1 11.1 11.4 

Rail 4.7 4.7 4.7 4.6 4.6 4.6 4.5 4.7 

Water 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transit         

Other 22.0 21.9 22.0 21.7 21.8 21.9 21.9 21.8 

Services 7.0 6.8 6.8 7.8 5.7 8.9 9.1 5.7 

Government         

Total -113.7 -113.6 -113.8 -112.6 -112.6 -112.7 -112.9 -113.6 

Part 3 Page 47 
MOE-2012-00219



 

Modeling Report - Economic Analysis of Climate Action in BC 48 
 

Employment23 
Table 17 shows the impact of alternative climate policies on employment in BC. The impacts range from the addition of 
2,600 jobs annually in 2020 to a loss of 900 jobs from current policies. To put this range into perspective, the alternative 
climate policies change total employment by a maximum of 0.1%.  

Employment is largely sensitive to two factors. First, activity levels in each sector respond differently under the alternative 
policies. This dynamic needs to be differentiated between a sector’s contribution to provincial income. Policies affect 
physical production in addition to income produced per unit of production. For example, higher electricity prices can reduce 
income generated per unit of production. This means that income produced from a sector may decline in spite of an 
increase or no change in physical production. Second, sectors have different labour intensities. If activity increases in a 
sector with a high labour intensity (e.g., services) while activity declines in a sector with low labour intensity (e.g., natural 
gas production), employment may increase.  

As small manufacturing (i.e., “other manufacturing” in Table 17) and the service sector are more labour intensive than most 
large emitters, policies that lead to an expansion of their production increase levels of employment in BC: 

• Labour intensive sectors benefit most from the cut to corporate and personal income taxes. Therefore, 
employment is highest in scenarios with high levels of revenue recycling (scenarios 2.4 and 2.5). 

• When permits are allocated for free to large emitters (scenarios 2.2b and 2.7a), total revenue recycling is reduced, 
therefore leading to less employment in small manufacturing. In scenario 2.2b, this reduction in employment is 
offset by increases in employment in the service sector (which increases due to greater economic activity).  

• In between the extremes, the cap-and-trade scenarios (scenarios 2.1a through d) yield a slight increase in 
employment – between 700 and 1,500 jobs in 2020. The increase is mostly attributed to increased employment in 
the service sector. 

  

                                                           
23 As a long-run equilibrium model, GEEM does not account for temporary changes in jobs due to changes in the business cycle. These 
fluctuations are important for industries such as construction. 
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Table 19: Employment in BC in 2020 (1000s of jobs) 

Employment in BC in 2020 (1000s of jobs) 

 CAP 2.1a 2.1c 2.1d 2.2b 2.4 2.5 2.7a 

Oil and gas extraction 4.7 4.7 4.7 4.7 4.9 4.6 4.5 4.9 

Other resource extraction         

Forestry 24.4 24.4 24.4 24.7 24.3 24.8 24.9 24.3 

Mining 21.7 21.7 21.7 21.8 22.0 21.7 21.6 22.0 

Other 56.7 56.7 56.7 56.7 56.6 56.7 56.7 56.6 

Utilities - Electricity generation 14.8 14.9 14.9 15.1 14.8 15.1 15.1 15.1 

Manufacturing         

Pulp and paper 10.5 10.2 10.2 10.7 11.4 9.8 10.0 11.3 

Wood products 41.1 41.1 41.1 41.9 40.9 42.2 42.4 41.0 

Petroleum refining 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.4 

Chemicals 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 

Non-metallic minerals 9.2 8.9 8.8 8.9 9.2 8.9 8.4 9.3 

Primary metals 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

Other manufacturing 112.0 112.7 112.7 111.3 110.1 113.8 114.7 110.5 

Transportation 140.7 140.8 140.8 139.6 140.7 139.7 139.8 140.5 

Services 2,136.6 2,137.1 2,137.1 2,139.2 2,137.7 2,138.6 2,137.7 2,136.1 

Government 127.0 127.0 127.0 126.5 127.1 126.1 125.9 127.0 

Total 2,707.0 2,707.8 2,707.7 2,708.5 2,707.3 2,709.5 2,709.3 2,706.1 

Greenhouse Gas Emissions 
Figure 8 shows the projection of greenhouse gas emissions under each of the policy scenarios, with detailed sector-level 
data provided in Table 18. Under the Climate Action Plan, greenhouse gas emissions continue to rise after 2012 to reach 63 
Mt CO2e by 2020. Each of the new policies reduces the trajectory of BC’s greenhouse gas emissions from current policies – 
in the most aggressive policy, emissions are reduced by 12 M while in the least aggressive policy, emissions are reduced by 
0.8 Mt CO2e from the Climate Action Plan. However, none of the policies achieve BC’s target for emissions at 33% below 
2007 levels by 2020. 

What is the impact of cap-and-trade policies on greenhouse gas emissions? 
When cap-and-trade policies are implemented in BC (i.e., scenarios 2.1a, 2.1c, 2.1d and 2.2b), large emitters are required to 
reach a set target for greenhouse gas emissions below 2012 levels in 2020. Under scenario 2.1a, the policy calls for a 15% 
reduction by 2020, whereas the remaining  
cap-and-trade scenarios call for a 33% reduction below 2020. Large emitters have three main options to comply with the 
policy: 1) directly reduce greenhouse gas emissions, 2) purchase emissions permits from other sectors or jurisdictions that 
have reached their emissions targets, or 3) purchase offsets, however offsets are capped at 10% in each of the scenarios 
below.  

The final level of emissions is mostly sensitive the target for emissions and less sensitive to other policy considerations (e.g., 
whether to auction or allocate permits for free). In the scenarios in which the target calls for a 33% reduction, final levels of 
emissions are within 0.3 Mt CO2e of each other. If permits are allocated for free, activity in several sectors remains more 
robust (e.g., natural gas production in the Horn River) and direct emissions levels in BC are higher. 
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To offset these higher levels of emissions, industry complies with the emissions target by purchasing permits or offsets. So 
emissions levels from large emitters are determined by the emissions target. 

What is the effect of raising the carbon tax on combustion emissions under the cap-and-trade policy? 
In scenario 2.1d, the carbon tax on combustion emissions rises in $5 per tonne CO2e annual increments after 2012 until it 
reaches an average of $67.5 per tonne in 2020. The impact of this rise on greenhouse gas emissions is relatively small – it 
achieves an additional reduction of 0.3 Mt CO2e – because of two main factors. First, the scope of this carbon tax is reduced 
(i.e., the rise in carbon tax affects fewer sectors of the economy). Under the cap-and-trade policy, large emitters do not 
participate in the carbon tax program, so the rise only affects smaller point sources of emissions from transportation, 
buildings, small industrial processes and households. Second, most of the remaining sectors covered by the carbon tax are 
subject to regulatory policies to reduce emissions, and the incremental effect of raising the carbon tax is small. For example, 
there are two ways of reducing emissions from household transportation: 1) households can purchase less greenhouse gas 
intensive vehicles, and 2) households can drive less or take public transit. The first action is already targeted by the vehicle 
emissions standard, and raising the carbon tax does not achieve an incremental improvement in the greenhouse gas 
intensity of passenger vehicles. So raising the carbon tax only induces incremental changes in the second action which has a 
small impact on emissions. Similar to passenger vehicles, buildings, household appliances and goods transportation are 
subject to various regulations, which limit the effectiveness of raising the carbon tax. 

If BC does not participate in the WCI cap-and-trade program, what is the impact of greenhouse gas emissions? 
In this analysis we examined several scenarios in which BC does not participate in the cap-and-trade program, but instead 
implements the following policies to achieve additional reductions: 

1) Raise the carbon tax on combustion emissions in $5 per tonne CO2e annual increments after 2012 (scenario 2.4). This 
policy achieves a 1.4 Mt CO2e incremental reduction from current policies. These reductions are concentrated in 
two sectors – natural gas production (0.6 Mt) and cement manufacturing (0.3 Mt). Most of these reductions are 
from a loss of competitiveness to the industry (i.e., the result of declines in net exports). In other words, the decline 
in emissions in BC likely leads to an increase in emissions in other jurisdictions (i.e., emissions leakage). 

As discussed above, smaller point sources of emissions are mostly covered under other regulatory policies and a rise 
in the carbon tax does not yield significantly greater reductions. 

2) Raise the carbon tax on combustion emissions as described above and introduce a carbon tax on non-combustion 
emissions (scenario 2.5). In this scenario, the tax on non-combustion emissions begins at $10 per tonne CO2e in 
2013 and rises in $5 per tonne increments until 2020. This policy achieves greater incremental reductions – 3.9 Mt 
CO2e – with the natural gas and cement sectors accounting for 2.6 and 0.8 Mt, respectively. The reductions are also 
from a loss of competitiveness, but carbon capture in natural gas processing may become economically viable 
under this carbon pricing policy. The decision on whether to adopt carbon capture and storage is likely based on 
several dynamics: 1) technology costs, 2) the price for non-combustion emissions, and 3) the price oil producers are 
willing to pay for any captured CO2 for use in enhanced oil recovery (EOR). This latter dynamic is largely determined 
by the price for oil (higher oil prices are associated with a greater willingness to pay for CO2-EOR). The cost for CCS 
and EOR is about $90 per tonne (i.e., $60 per tonne for CCS and $30 per tonne to transport the CO2 to an EOR site). 
When the price for non-combustion emissions rises to $45 per tonne by 2020, there is a small market for CO2-EOR 
that would be willing to pay more than $45 per tonne of CO2. This makes CCS and EOR marginally viable under this 
scenario. 
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3) Develop an Alberta-style specified gas emitters regulation for large emitters (scenario 2.7a). In this scenario, large 
emitters are required to reduce their emissions intensities by 33% below 2010 levels after 2020. Industry has 
several options for complying with the policy, including: 1) direct reductions in emissions intensity, 2) purchase 
emissions performance credits from other sectors that have achieved their reductions in emissions intensity, 3) 
purchase offsets (which is limited), and 4) contribute to a technology fund that can be accessed at $30 per tonne 
CO2e. This policy yields a 0.8 Mt reduction from current policies, and the reductions are concentrated in the natural 
gas sector. As discussed above, this scenario also shows that CCS with EOR may become economically viable for 
Horn River processing plants.  

Despite achieving incremental reductions from current policies, none of the policies achieved BC’s target for greenhouse 
gas emissions, indicating that additional policies not yet contemplated, would be required to reach the target. 

Figure 8: Greenhouse gas emissions (Mt CO2e) 
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Table 20: Greenhouse gas emissions in 2020 (Mt CO2e) 

Greenhouse gas emissions in 2020 (Mt CO2e) 

 CAP 2.1a 2.1c 2.1d 2.2b 2.4 2.5 2.7a 

Oil and gas extraction         

Crude oil 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Natural gas         

Conventional 4.0 4.0 4.0 4.0 4.0 4.0 3.8 4.0 

Montney 4.5 4.6 4.6 4.6 4.6 4.4 4.4 4.6 

Horn River 7.3 6.7 6.6 6.6 6.5 6.8 4.9 6.2 

Other resource extraction         

Forestry 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Coal mining 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.2 

Mineral mining 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

Other 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 

Utilities – Electricity generation 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 

Manufacturing         

Pulp and paper 1.2 1.2 1.2 1.3 1.4 1.2 1.2 1.3 

Wood products 0.8 0.8 0.8 0.8 0.7 0.8 0.8 0.7 

Petroleum refining 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Chemicals 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Non-metallic minerals         

Cement 2.1 1.9 1.8 1.8 2.2 1.8 1.4 2.3 

Lime 0.3 0.2 0.2 0.2 0.3 0.2 0.1 0.3 

Other non-metallic minerals 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Primary metals         

Aluminum 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 

Other primary metals 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Liquefied natural gas 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Other manufacturing 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

Transportation services         

Goods transport         

Truck 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 

Rail 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Water 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Transit 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Other 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

Services 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 

Government 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 

Households 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

Offsets + Permits -2.1 -8.9 -12.7 -12.8 -13.2 -2.1 -2.1 -2.1 

Total 62.9 55.4 51.3 51.0 51.3 61.6 59.1 62.1 
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CONFIDENTIALITY AGREEMENT

BETWEEN: HER MAJESTY THE QUEEN IN RIGHT OF THE PROVINCE OF 
BRITISH COLUMBIA AS REPRESENTED BY THE 
MINISTER OF ENVIRONMENT 
(THE “PROVINCE”)

AND: 

(THE “Operator”)

A. The Operator operates a facility or facilities (the “Operations”) which are a reporting 
operation or reporting operations under the BC Reporting Regulation, BC Reg 272/2009. 

B. In order to develop policy related to a proposed cap and trade program for greenhouse 
gases being developed by the Province (“Cap and Trade Policy”), the Province has 
requested the Operator to voluntarily provide the Province with a forecast of certain 
greenhouse gas emissions from the Operations for a period of up to December 31, 
2015, including supporting data, and assumptions related to matters such as production, 
capacity, expansions, closures, energy use and costs (“the Emission Forecast”). 

C. Section 36 of the Greenhouse Gas Reduction (Cap and Trade) Act provides, subject to 
limitations, for the confidentiality of information under the control of government through 
inspections under that Act or reports that are required to be provided by an operator of a 
reporting operation (“Mandatory Information”), but does not apply to any additional 
information that is provided voluntarily.   

D. The Operator wishes to have its Emission Forecast considered in the development of 
policy, but considers the Emission Forecast confidential.  

Therefore, the Operator has agreed to provide the Emission Forecast, and the Province has 
agreed to consider the Emission Forecast in the development of policy subject to the following 
terms and conditions:

Definition: 

1. In this Agreement “Confidential Information” means

a)   all information in the Emission Forecast disclosed to the Province, provided that each 
page or worksheet of the Emission Forecast is clearly identified as “Confidential –
Subject to Confidentiality Agreement -- Do Not Copy”, and 
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b)   all information provided by the Operator to the Province that is supplemental to the 
Emission Forecast, including corrections, more detailed forecasts, additional 
supporting data, and clarification of assumptions and methodologies (“Supplemental 
Information”), provided that  

(i)    if the Supplemental Information is provided in writing, each page of any written 
communication is clearly identified as “Confidential – Subject to Confidentiality 
Agreement -- Do Not Copy”  

(ii)   if the information is provided orally, the Operator clearly asserts at the meeting 
or telephone call at which the information is provided that the information being 
provided is subject to this confidentiality agreement and requests that the 
provincial employees or contractors participating in such discussion make a 
written note that the information provided is subject to this agreement and should 
not be copied 

but, notwithstanding the generality of the above, Confidential Information does not include  

c)    information that is or later becomes generally available to the public other than by way 
of unauthorized disclosure by the Province;

d)   information the Operator authorizes in writing the Province to disclose; 

e)   information which the Province can demonstrate it had knowledge of prior to the time it 
was disclosed by the Operator;  

f)  Mandatory Information or other information obtained by the Province under statutory 
authority; or

g) information which the Province can demonstrate that it acquired  

(i)   independently of any information sharing contemplated by this 
agreement; and 

(ii) from a source that did not obtain the information directly or indirectly from 
the Province.  

Accuracy of Emissions Forecast

2. The Province acknowledges that the Emissions Forecast may include historical emissions 
and production data which have not been subject to validation, verification, audit, or 
accounting to provide assurance of accuracy.

3. The Province acknowledges that the Confidential Information will contain future emissions 
estimates and may include projected production estimates and other forward looking 
statements that are based on uncertain information and uncertain assumptions and other 
factors that may cause actual emissions or other relevant facts to be materially different from 
that indicated in the Emissions Forecast.  

4. The Province acknowledges that the Operator does not make any representation or warranty 
regarding the completeness or accuracy of the Emissions Forecast or other Confidential 
Information.  
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Use, Reproduction, and Disclosure: 

5. The Province acknowledges that  

a) the Confidential Information will be supplied in confidence,  

b)   disclosure of facility or corporate emission forecasts and supporting data and 
assumptions may be harmful to industrial emitters, and

c)   the Operator asserts that disclosure of the Confidential Information to a Third 
Party will or may cause harm to the Operator. 

6. Except to the extent otherwise required by lawful authority, the Province undertakes 

a) to make use of the Confidential Information only for the purposes of developing 
Cap and Trade Policy;

b) except as expressly permitted by this Agreement, not to disclose any Confidential 
Information to any person outside of the government of BC; 

c)   if the Operator provides the Province with at least five hard copies of the 
documents containing Confidential Information, to not reproduce the documents 
provided; 

d)   if the Operator provides the Province with electronic copies of documents 
containing the Confidential Information that are encrypted and password 
protected, and provides the password to the Province by separate written 
communication requesting that the passwords be kept separate from the 
document, not to reproduce the documents other than by forwarding the 
documents electronically with passwords sent by separate communication; and

e) if the Operator provides Confidential Information to the Province orally, the 
Province undertakes not to reproduce the notes of such conversations. 

7. If the Province is legally required to disclose any Confidential Information by a lawful 
authority, the Province shall give notice to the Operator as soon as reasonably possible of 
the required disclosure, and the Confidential Information to be disclosed.  The Province will, 
if practicable, give the Operator this notice before making the required disclosure.    

8. The Province may disclose the Confidential Information to employees or contractors of the 
Province solely for purposes of developing Cap and Trade Policy, provided those persons 
are obligated to maintain the confidentiality of information supplied in confidence. 

9. The Province may aggregate Confidential Information with similar information from other 
sources and present the aggregated information publicly for purposes of consultations 
related to Cap and Trade Policy, provided that the Province will not disclose aggregated 
data if it would reveal Confidential Information.  Without limiting the foregoing, the Province ,
will not without written agreement of the Operator  

(a) disclose data that is aggregated from less than three independent sources; 
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(b) disclose aggregated production or cost data. 

10.The Province shall instruct any Provincial employee or contractor receiving the Confidential 
Information of the terms of this Agreement, and shall instruct such employees or contractors 
not to disclose the Confidential Information, and to observe and maintain the confidentiality 
provisions of this Agreement for the benefit of the Operator. 

11. For greater certainty, nothing in this Agreement: 

(a) limits the authority of the Province to disclose or use Mandatory Information,  

(b) constitutes consent by the operator to the release of Mandatory Information,

(c) otherwise affects the management of Mandatory Information. 

Release and Indemnity

12. The Province releases the Operator from and against all actions, claims, or liabilities 
indirectly or directly arising out of the Province’s use of the Emissions Forecast or other 
Confidential Information.  

13. The Province will indemnify and save harmless the Operator from any losses or damages, 
that the Operator may suffer where such losses or damages arise out of or occur by reason 
of any act or omission by the Province that constitutes a breach of this Agreement, 
excepting always losses or damages arising out of acts or omissions of the Operator and the 
Operator’s employees and agents.   

Other

14. Any notice or other communication to be given in connection with this Agreement must be 
directed to the following representatives of the Parties: 

The Province: 

Jessica Verhagen 
Director, Business Development/Lead Negotiator 
Climate Action Secretariat 
British Columbia Ministry of Environment 
PO BOX 9486 
Victoria, B.C. V8W 9W6

The Operator: 

15.This Agreement comes into force on the date of execution by both Parties, and remains in 
effect until December 31, 2015, unless extended by mutual written agreement of the Parties,
except sections 12 through 16 which remain in effect indefinitely. 
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16.This Agreement is to be governed by the laws of the Province of British Columbia. 

THE PROVINCE OF BRITISH COLUMBIA --------------------------------------- 
               Date 

_________________________________
Tim Lesiuk, Executive Director, Ministry of Environment 

________________________________ --------------------------------------- 
               Date 

                The Operator 

Per:  _____________________________ Per: _________________________

Part 3 Page 75 
MOE-2012-00219


	Response Package MOE-2012-00219.pdf
	Response - Records - Part 2 pdf
	Response - Records - Part 3 pdf



