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2000 4.8 16 1.5 3,350
2005 7.0 37 3.0 5,280
2010 9.0 78 4.8 8,150
2015 12.3 172 7.6 9,800
2020 14.2 280 10.0 10,065
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2019 20 4.4 1.15
2020 30 6.6 1.2
2021 40 8.8 1.25
2022 50 11.1 1.35
2023 65 13.0 1.45
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Government of Canada:

Carbon Pricing in Canada
Provides an overview of carbon
pricing in Canada, including the
price schedule and
implementation policies across
federal and provincial levels.

YY)

| >

Environment and Climate
Change Canada (ECCC):

Canada’s Greenhouse Gas
Emissions Report

This report contains detailed data
on greenhouse gas emissions,
particularly from the
transportation sector, and
explains how carbon taxes have
impacted emission reductions.

Statistics Canada:

Electric Vehicle Sales Data
Offers comprehensive statistics
on electric vehicle sales in
Canada, showing the effects of
federal subsidies and carbon tax
on the adoption of eco-friendly
vehicles.

Canadian Fuels
Association:

Impact of Carbon Pricing on Fuel
Costs

Analyzes how carbon pricing
policies impact fuel prices and
how they affect consumer
decisions regarding transportation
choices like gasoline vs. electric
vehicles.

Transport Canada:

Electric Vehicle Adoptionin
Canada

Highlights the increase in electric
vehicle adoption, driven by both
federalincentives and provincial
programs, which aim to reduce the
reliance on fossil fuels.


https://www.canadianfuels.ca/
https://www.canadianfuels.ca/
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0 0 300,000 0 300,000
1 50 300,000 15,000 315,000
2 120 300,000 30,000 330,000
3 180 300,000 45,000 345,000
4 220 300,000 60,000 360,000
5 250 300,000 75,000 375,000
6 270 300,000 90,000 390,000
7 280 300,000 105,000 405,000

8 280 300,000 120,000 420,000
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FIRM COSTS NUMERICALLY

Fixed Costs Variable Costs Total Costs Average Fixed Average Variable Average Total Marginal Costs (MC)
(FC) (VC) (TC) Costs (AFC) Costs (AVC) Costs (ATC)

_ 1000 0 1000 - - - -
— 1000 100 1100 1000 100 1100 100
_ 1000 160 1160 500 80 580 60
_ 1000 210 1210 333.3 70 403.3 50
— 1000 260 1260 250 65 315 50
_ 1000 300 1300 200 60 260 40
_ 1000 360 1360 166.7 60 226.7 60
1000 455 1455 143 65 208 95
“ 1000 560 1560 125 70 195 105
_ 1000 720 1720 111.1 80 191.1 160
“ 1000 900 1900 100 90 190 180
“ 1000 1090 2090 90.9 99.1 190 190
“ 1000 1300 2300 83.3 108.7 192 210
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“—Q;’J-’-"’ Market Efficiency: Consumer and Producer Surplus
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EQUILIBRIUM

ePrivate Equilibrium (E_private): Intersection of D and S_private, resulting in private equilibrium
quantity (Q_private) and price (P_private).

eSocial Equilibrium (E_social): Intersection of D and S_social, resulting in socially optimal quantity
(Q_social) and price (P_social).

eDeadweight Loss (DWL): The area representing the loss of total surplus due to overproduction
(underproduction) caused by ignoring external costs ( benefits).
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THE FREE RIDER PROBLEM
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REAL-WORLD
EXAMPLES AND

SWEDEN’S CARBON TAX

Intervention: Implementation of a carbon tax to internalize
the external costs of carbon emissions.

Outcome: Significant reductions in greenhouse gas
emissions and a shift towards cleaner energy sources

without adversely impacting economic growth.
- Source: Andersson, J. J. (2019). Carbon taxes and CO2 emissions: Sweden as a case
study. American Economic Journal: Economic Policy, 11(4), 1-30.

SO U RCES CLEAN WATER ACT (CWA) IN THE UNITED STATES

Intervention: Regulation of pollutant discharges into U.S.
waters through the National Pollutant Discharge
Elimination System (NPDES).

Outcome: Significant improvements in water quality across
many water bodies, although challenges remain in

achieving all water quality goals.

- Source: United States Environmental Protection Agency (EPA). (2020). Clean Water Act
Overview. Available at: https://www.epa.gov/laws-regulations/summary-clean-water-act.



MONTREAL PROTOCOL

Intervention: International treaty to phase out the
production and consumption of ozone-depleting substances
(ODS).

Outcome: Significant reductions in ODS and early signs of
ozone layer recovery, considered one of the most successful
environmental agreements.

Source: United Nations Environment Programme (UNEP). (2020). The Montreal Protocol on Substances
that Deplete the Ozone Layer. Available at: https://www.unenvironment.org/ozonaction/who-we-
are/about-montreal-p

U.S. ACID RAIN PROGRAM

Intervention: Cap-and-trade system for sulfur dioxide (SO2)
emissions to reduce acid rain.

Outcome: Significant reductions in SO2 emissions and
associated environmental and health benefits, cited as a
successful market-based policy.

Source: United States Environmental Protection Agency (EPA). (2020). Acid Rain Program. Available at:
https://www.epa.gov/airmarkets/acid-rain-program.

OVERFISHING:

Case study on overfishing in the North Atlantic and policy
responses

The role of property rights and community management
in sustainable fishing

Real Example: The North Atlantic Cod Fishery

The collapse of the North Atlantic cod fishery in the early
1990s due to overfishing.

Policies implemented included strict catch limits, the
establishment of marine protected areas, and the
introduction of individual transferable quotas (ITQs).

These measures have had mixed success, with some
recovery in cod populations but ongoing challenges in
achieving sustainable fisheries management.
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MARKET-BASED ENVIRONMENTAL POLICY TOOLS

* Economic Incentives for Pollution Control:
- Overview of market-based policy tools (e.g., pollution taxes, subsidies, tradable permits)
- Economic rationale for using market-based tools

* Pollution Taxes and Subsidies:
- Design and implementation of pollution taxes (e.g., carbon tax, waste disposal fees)
- Use of subsidies to promote environmentally friendly practices (e.g., renewable energy subsidies)

* Tradable Permits and Cap-and-Trade Systems:
- Concept and mechanics of tradable permits and cap-and-trade systems
- Case studies of successful cap-and-trade programs (e.g., SO2 trading program in the U.S., EU Emission Trading
Scheme)

* Comparison of Market-Based Tools and Command-and-Control Approaches:
- Advantages and disadvantages of market-based tools
- Situations where market-based tools are preferable to command-and-control approaches
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