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O U T L I N E 2

 Resignation
• working in the energy and GHG world since 1988

 Surprise (but kind of not)
• government’s economic modelling of CleanBC policies 

 Concern 
• implications of the results – prosperity, incomes, jobs, opportunity

 Wait a sec …
• economic dimensions not widely known 

 Further reflections
• additional context and a path forward   



L E T ’ S  B E  C L E AR  AB O U T  A F E W  T H I N G S
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• Energy density matters

• Fossil fuels are long term compressed dead things = 
big energy density

• Biofuels are short terms dead things = small(er) energy 
density = more of them to do the same amount of work

• Renewable electricity have big issues too = spatial and 
embedded fossil energy

• Carbon is not a gas

• Climate change can’t be managed, GHG emissions 
can (to some extent)

• Energy is the oxygen of economies

• Reliable and affordable energy are critical

• Models aren’t facts  



G R E E N H O U S E  G AS  E M I S S I O N S  TAX  1 0 1
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• Greenhouse gases are considered externalities – effects of private decisions creating 
public costs

• Emissions tax is a way of making “hidden” costs visible 

• Objective of the theory: raise the price of GHGs (anything) to change behaviour 
about consumption

• Simple and not so simple – energy is price inelastic for most consumers

• Three forms
• Direct tax on the GHG content of fuels (what BC has had since 2008)

• Emissions trading system (California/Quebec - 2012, EU - 2005, RGGI - 2008) 

• Output based pricing system (Canada and all provinces by 2024)

• Differences create competitiveness issues

• Functionally supposed to be an alternative to regulation. Currently a toll on the bridge 
of regulation

• F
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K E Y  D I F F E R E N C E S
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• Tax approach: 

• Price transparency

• No cap

• Generally, doesn’t not apply to exported goods

• Fixed/regulatory price

• No/few protections for energy intensive trade exposed industries 
• BC 2008 GHG tax: belated and backwards “refund” based on report filing on activities with a fixed 

payment of $30/t CO2e

• ETS

• “Cap” on emissions 

• Protection of energy intensive trade exposed industries

• ETS: free allowances, market pricing system, current CA/QC auction settlement prices: ~48/t CO2e

• Output based: protection thresholds, differ across the country = unequal, internal carbon leakage, 
regulated price 



H I S TO RY AN D  C U R R E N T  P L AN  F O R  C AR B O N  TAX  
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SURPRISE 
(AND DISBELIEF BUT KIND OF NOT)
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G O V E R N M E N T ’ S  E C O N O M I C  MO D E L L I N G  R E S U LT S  AR E  
P O S T E D  O N  M I N I S T RY ’ S  W E B S I T E

https://www2.gov.bc.ca/gov/content/environment/climate-change/data/provincial-forecast

Some persistent “clicking” leads to  
GHG and GDP modelling results in an 

Excel spreadsheet    
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E C O N O M I C  MO D E L L I N G  R E S U LT S :
R E F E R E N C E  S C E N AR I O  AN D  C L E AN B C S C E NAR I O
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Economic modelling projections show B.C.’s 
economy is $28 billion smaller under the 

CleanBC scenario    



C L E AN BC P O L I C I E S  E X P E C T E D  TO  R E D U C E  B . C . ’ S
E C O N O M I C  G RO WT H  B Y $ 2 8  B I L L I O N 11

GDP at factor prices rebased to $2015 to align with Modelling CleanBC data;  *2023-2024 forecasts are bank consensus projections and 2025-2027 based on 
expenditure-based GDP growth from BC Budget 2023 p.105.     GDP history:  Statistics Canada, Table: 36-10-0402-01.
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E C O N O M Y- W I D E  I N C O M E  ( G D P )  R E D U C T I O N S   
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https://www2.gov.bc.ca/gov/content/environment/climate-change/data/provincial-forecast
. 1.  Values are outputs of Navius' gTech model and may differ from historic values published elsewhere. 

2. The GDP projection under CleanBC is significantly affected by policies still being designed and may be 
different in future modelling.

Difference: CleanBC less Reference scenario $2015 Difference: CleanBC less Reference scenario $2015
Unit: billion 2015 $ 2030 Unit: billion 2015 $ 2030
TOTAL1,2 -28.1
FOSSIL FUEL INDUSTRY -2.9 HEAVY INDUSTRY -1.7

Coal Production -0.3 Mining -0.3
Upstream Oil and Gas -1.4 Metals -0.1

Natural Gas Production and Processing -1.5 Pulp and Paper -1.0
Conventional Oil Production 0.0 Non-Metallic Minerals -0.1
Oil, Natural Gas, and CO2 Transmission 0.1 Chemicals and Fertilizers -0.2

Downstream Oil and Gas -1.1 BUILDINGS -15.1
Petroleum Refining -0.3 Service Industry -15.1
Natural Gas Distribution -0.3 Residential -
Liquefied Natural Gas -0.5 AGRICULTURE -0.2

Oil and Gas Services -0.1 Agriculture -0.2
ELECTRICITY 0.8 WASTE -

Electricity Generation 0.7 Waste -
Electricity Distribution 0.1 LIGHT INDUSTRY -5.6

TRANSPORT -3.5 Light Manufacturing -3.2
Transit -0.2 Construction -1.9
Air -0.3 Forest Resources -0.5
Truck -1.0
Rail -1.0
Other Transport -1.0



C L E AN BC P O L I C I E S  R E D U C E  I N C O M E  ( G D P )  B E L O W 2 0 2 0  
L E V E L S  I N  B . C ’ S  F O U N D AT I O N AL S E C TO R S  13

CleanBC modelling results. 2022 Provincial Forecast (XLSX, 102KB).

35.6

33.5

20

25

30

35

40

45

2015 2020 2025 2030

Reference scenario

CleanBC scenario

Light industry GDP, billions 2015$

7.6

7.1

4

5

6

7

8

9

10

2015 2020 2025 2030

Reference scenario

CleanBC scenario

Heavy industry GDP, billions 2015$

15.6 16.5

8.8

13.6

4

6

8

10

12

14

16

18

2015 2020 2025 2030

Reference scenario

CleanBC scenario

Fossil fuel industry GDP, billions 2015$

GDP projections by sector, Reference scenario and CleanBC scenario, billions 2015$



B . C . ’ S  AV E R AG E  AN N U AL E C O N OM I C  G R O W T H  S L O W S  TO  
J U S T  0 . 4 % I N  T H E  S E C O N D  H AL F  O F  T H E  D E C AD E   14

2020-2025 average based on actual 2021 and 2022 growth, 2023 and 2024 are bank consensus forecasts; 2025-2027 Ministry of Finance forecasts, 
BC Budget 2023 p.105. GDP at factor prices. Statistics Canada, Table: 36-10-0402-01.
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S E C O N D  HAL F  O F  D E C AD E  WI L L  S E E  R E AL P E R  C AP I TA 
I N C O M E S  D E C L I N E  B Y M O R E  T H AN  1 % AN N U AL LY  15

GDP at factor prices. 2020 average based on actual 2021 and 2022 growth, 2023 BCBC forecast, and 2024 and 2025 Ministry forecasts. 2025-2027 Ministry forecasts, BC 
Budget 2023 p.105. Population growth forecasts 2023-2027 from BC Budget 2023, 2028-2030 assumed to be 1.5%. Statistics Canada, Table: 36-10-0402-01.
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CONCERN
(INCOMES, JOBS, PROSPERITY…?)
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C L E AN BC P OL I C I E S  TAK E  P R O S P E R I T Y  B AC K  TO L E V E L S  
C I R C A 2 0 1 3    17

GDP at factor prices rebased to $2015 to align with Modelling CleanBC data; 2023-2024 *forecasts are bank consensus and 2025-2027 based on expenditure-based GDP 
growth from BC Budget 2023 p.105. Population growth forecasts 2023-2027 from BC Budget 2023, 2028-2030 assumed to be 1.5%. Statistics Canada, Table: 36-10-0402-01.
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By 2030 real per capita income is projected to be 
$4,600 lower (about $11,000 on a per household basis) 

taking prosperity back more than a decade 



W H AT  H AP P E N S  TO  J O B  G R O W T H  W H E N  G D P G R O W T H  
S L O WS  TO  J U S T  0 . 4 % P E R  AN N U M? 18

2020-2025 average based on actual 2021 and 2022 growth, 2023 BCBC forecast, and 2024 and 2025 Ministry of Finance forecasts; 2025-2027 Ministry 
of Finance forecasts, BC Budget 2023 p.105. GDP at factor prices. Statistics Canada, Table: 36-10-0402-01.
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L E S S  I N CO ME  ( G D P )  =  L E S S  G O V E R N ME N T  R E V E N U E
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B.C. own government revenue is estimated using shares of own government revenue as shown in Table A9 of B.C. Budgets.  
The projected per capita values are based on the shares of own source revenue shown in the right panel and the 2025 and 2030 GDP CleanBC scenario.   
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AM B I T I O U S  G H G  R E D U C T I O N  TAR G E T S
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B.C. Ministry of Environment. 1990-2021 Provincial Inventory (XLSX, 317KB).
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P U B L I C  C O M M U N I C AT I O N S  F O R C L E AN B C R O AD M AP AS  
G O O D  F O R  I N V E S T ME N T  AN D  E C O N O MI C  P R O S P E R I T Y  22

https://news.gov.bc.ca/factsheets/clearing-the-path-to-a-new-climate-strategy



G O V E R N M E N T ’ S  P U B L I C  FAC I N G  R O AD M AP D O C U M E N T  
C O N TAI N S  O NLY C U R S O RY D IS C U S S I O N  O F  E C O N O M I C  I M PAC T   23

1 of 66 pages 
discusses 

jobs and GDP 
impacts

1 of 66 pages 
discusses 

jobs and GDP 
impacts

p. 21

Based on provincial data, we expect investment in 
Roadmap initiatives to generate approximately 18,000 
direct and spinoff jobs with:
•  GDP increases of 19% by 2030 and 89% by 2050 from 

2020 levels
• Job growth of 7% and 37% by 2030 and 2050 

respectively from 2020 levels

The Roadmap, like any credible climate plan, will 
increase the cost of fossil fuels. Government will 
minimize the impacts by continuing the Climate Action 
Tax Credit and providing increased support to help 
people and businesses reduce emissions and costs.  
(emphasis added)



E N V I R O N M E N TAL AN D  C L E AN T E C H N O L O G Y S E C TOR  
AC C O U N T S  F O R  3 . 3 % O F  T H E  E C O N O MY  24

Statistics Canada  Cansim Table: 36-10-0645-01 (Environmental and Clean Technology Products Economic Account) and Table: 36-10-0402-01.
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AS  P O L I C Y I M P L E M E N TAT I O N B E G I N S ,  I M PAC T  O N  I N D U S T RY 
I S  B E I N G  I D E N T I F I E D  

25

BMO Capital Markets, Carbon Innovation September 5, 2023, p.6.

BMO Capital Markets, Carbon Innovation September 5, 2023.



FURTHER REFLECTIONS
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L O S T  O U T P U T  ( I N C O M E )  F R O M  B . C .  AD O P T I N G  C L E AN B C
P O L I C Y AG E N D A WI L L  B E  P R O D U C E D  I N  O T H E R  J U R I S D I C T I O NS   

27

BMO Capital Markets, Carbon Innovation September 5, 2023.



K E Y TAK E  AWAY – A S I G N  AN D  M AG N I T U D E  P RO BL E M 28

GDP at factor prices rebased to $2015 to align with Modelling CleanBC data; *2023-2024 forecasts are bank consensus projections and 2025-2027 based on expenditure-based 
GDP growth from BC Budget 2023 p.105. Population growth forecasts 2023-2027 from BC Budget 2023, 2028-2030 assumed to be 1.5%. Statistics Canada, Table: 36-10-0402-01.
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A PAT H  F O RWAR D 29

 Recalibrate Roadmap 2030 targets and policy timelines in 
consultation with the public, business, Indigenous and local 
government   

 Details and design of CleanBC and its component parts matter

 Net Zero New Industry Policy approach limits future developments, undermines aspiration of 
Indigenous people around the province

 OBPS needs adjustment to manage both domestic and international carbon leakage

 Oil and gas cap not needed

 Most technologies referenced are emerging. The only mature technology is electricity = 
substitution issues, expansion constraints (spatial, technical), affordability and reliability issues

 Adopt “the world needs more B.C.” mindset



APPENDIX
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E C O N O M Y- W I D E  I N C O M E  ( G D P )  L O S S E S   
31

B.C. Ministry of Environment.      1.  Values are outputs of Navius' gTech model and may differ from historic values published elsewhere. 
2. The GDP projection under CleanBC is significantly affected by policies still being designed and may be different in future modelling.

GDP: Reference Scenario growth % GDP: CleanBC Scenario growth % Difference: CleanBC less % difference: CleanBC vs
Reference scenario $2015 Reference scenario 

Unit: billion 2015 $ 2015 2020 2025 2030 2020-30 2015 2020 2025 2030 2020-30 2020 2025 2030 2020 2025 2030
TOTAL1,2 233.8 264.1 297.8 317.2 20.1 233.8 263.0 284.1 289.1 9.9 -1.1 -13.7 -28.1 -0.4 -4.6 -8.9
FOSSIL FUEL INDUSTRY 8.4 8.9 15.6 16.5 86.7 8.4 8.8 14.6 13.6 55.7 -0.1 -1.0 -2.9 -1.0 -6.5 -17.5

Coal Production 1.2 1.6 1.7 1.8 9.5 1.2 1.6 1.6 1.5 -7.0 0.0 -0.1 -0.3 -0.4 -6.1 -15.4
Upstream Oil and Gas 5.4 4.8 9.8 10.0 107.5 5.4 4.7 9.3 8.5 80.7 -0.1 -0.5 -1.4 -1.7 -5.1 -14.4

Natural Gas Production and Processing 4.0 3.3 8.2 8.3 152.5 4.0 3.2 7.6 6.8 113.4 -0.1 -0.5 -1.5 -3.4 -6.4 -18.3
Conventional Oil Production 0.3 0.2 0.3 0.2 -12.4 0.3 0.2 0.2 0.2 -10.6 0.0 0.0 0.0 -0.7 -2.8 1.4
Oil, Natural Gas, and CO2 Transmission 1.1 1.3 1.4 1.5 12.0 1.1 1.4 1.4 1.6 16.0 0.0 0.0 0.1 2.2 2.0 5.8

Downstream Oil and Gas 1.4 2.0 3.6 4.4 119.1 1.4 2.0 3.2 3.3 63.9 0.0 -0.4 -1.1 0.0 -10.2 -25.2
Petroleum Refining 0.7 1.0 0.6 0.7 -27.1 0.7 1.0 0.4 0.4 -61.2 0.0 -0.1 -0.3 0.3 -24.7 -46.5
Natural Gas Distribution 0.8 1.0 1.0 1.0 2.2 0.8 1.0 0.9 0.7 -26.8 0.0 -0.1 -0.3 -0.3 -10.8 -28.6
Liquefied Natural Gas - - 2.0 2.6 - - - 1.9 2.2 - - -0.1 -0.5 - -5.6 -17.9

Oil and Gas Services 0.4 0.4 0.5 0.4 -1.8 0.4 0.4 0.5 0.3 -20.1 0.0 -0.1 -0.1 -0.8 -10.3 -19.3
ELECTRICITY 3.9 4.6 5.4 5.7 25.0 3.9 4.7 5.6 6.5 38.4 0.1 0.2 0.8 2.6 3.5 13.7

Electricity Generation 3.3 4.0 4.8 5.1 27.2 3.3 4.1 4.9 5.8 40.9 0.1 0.2 0.7 2.8 3.2 13.9
Electricity Distribution 0.6 0.6 0.7 0.7 10.8 0.6 0.6 0.7 0.8 22.6 0.0 0.0 0.1 1.4 5.5 12.3

TRANSPORT 16.6 19.2 21.2 22.1 14.8 16.6 19.0 19.4 18.6 -2.4 -0.2 -1.8 -3.5 -0.9 -8.4 -15.8
Transit 0.3 0.3 0.4 0.4 31.8 0.3 0.3 0.3 0.2 -44.1 0.0 -0.1 -0.2 1.0 -16.5 -57.2
Air 2.2 2.4 2.8 3.1 25.2 2.2 2.4 2.7 2.7 13.0 0.0 -0.1 -0.3 -0.7 -4.7 -10.4
Truck 7.1 8.4 9.3 9.6 14.0 7.1 8.4 8.9 8.6 2.8 0.0 -0.5 -1.0 -0.5 -5.2 -10.2
Rail 1.7 1.9 2.2 2.7 39.3 1.7 1.9 1.7 1.7 -9.0 -0.1 -0.5 -1.0 -3.4 -22.7 -36.9
Other Transport 5.4 6.1 6.4 6.3 3.4 5.4 6.1 5.8 5.4 -11.7 -0.1 -0.6 -1.0 -0.9 -9.3 -15.3

HEAVY INDUSTRY 6.7 7.7 8.4 8.9 15.1 6.7 7.6 7.6 7.1 -6.5 -0.1 -0.7 -1.7 -0.8 -8.6 -19.4
Mining 2.4 2.8 3.3 3.5 22.4 2.4 2.8 3.2 3.2 11.7 0.0 -0.1 -0.3 -0.7 -4.4 -9.3
Metals 0.4 0.7 0.6 0.7 -1.3 0.4 0.7 0.6 0.6 -8.5 0.0 0.0 -0.1 -1.2 -3.9 -8.4
Pulp and Paper 2.5 2.5 2.5 2.7 7.7 2.5 2.5 2.1 1.7 -32.6 0.0 -0.4 -1.0 -0.5 -15.9 -37.8
Non-Metallic Minerals 0.7 0.9 1.1 1.0 10.8 0.7 0.9 1.0 0.9 1.4 0.0 -0.1 -0.1 -1.4 -5.2 -9.8
Chemicals and Fertilizers 0.7 0.7 0.8 1.0 32.8 0.7 0.7 0.7 0.7 5.1 0.0 -0.1 -0.2 -1.3 -11.0 -21.9

BUILDINGS 165.6 186.1 206.8 222.4 19.5 165.6 185.5 199.1 207.4 11.8 -0.6 -7.7 -15.1 -0.3 -3.7 -6.8
Service Industry 165.6 186.1 206.8 222.4 19.5 165.6 185.5 199.1 207.4 11.8 -0.6 -7.7 -15.1 -0.3 -3.7 -6.8
Residential - - - - - - - - - - - - - - - -

AGRICULTURE 1.8 1.8 2.1 2.5 41.3 1.8 1.7 2.0 2.3 32.8 0.0 -0.1 -0.2 -0.7 -5.6 -6.7
Agriculture 1.8 1.8 2.1 2.5 41.3 1.8 1.7 2.0 2.3 32.8 0.0 -0.1 -0.2 -0.7 -5.6 -6.7

WASTE - - - - - - - - - - - - - - - -
Waste - - - - - - - - - - - - - - - -

LIGHT INDUSTRY 30.8 35.8 38.3 39.1 9.1 30.8 35.6 35.7 33.5 -5.9 -0.2 -2.6 -5.6 -0.7 -6.7 -14.3
Light Manufacturing 10.8 12.9 14.9 16.7 29.5 10.8 12.8 13.5 13.5 5.8 -0.1 -1.4 -3.2 -1.0 -9.6 -19.2
Construction 16.7 20.8 21.1 20.0 -3.7 16.7 20.7 20.3 18.1 -12.5 -0.1 -0.8 -1.9 -0.4 -4.0 -9.6
Forest Resources 3.4 2.1 2.3 2.4 10.9 3.4 2.1 2.0 1.9 -11.0 0.0 -0.3 -0.5 -0.7 -13.3 -20.3
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p.11

p.11

“To forecast the impacts of 
our climate actions, B.C. 
follows well-established 
best practices, using the 
best available data and 
sophisticated computer 

modeling.”  p.21

p.20
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