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• The Paris Agreement is a major step, but it needs to be further 
strengthened policies in order to achieve the 2°C target

• Domestic carbon pricing is a promising way of substantiating 
the Paris Agreement

• Its application does not only extend to several continents and 
countries but also to different governance levels (World Bank 
and Ecofys 2016)

• Especially in countries where national level taxes or cap-and-
trade schemes have failed

Canada
• BC: carbon tax in 2009
• Québec and Ontario: C&T under the umbrella of WCI in 2013 

and 2017, respectively 
• In October 2016, Trudeau tried to utilize sub-national dynamics 

in order to establish a national carbon pricing corridor

Background



Outline

1. Multi-level Governed Carbon Pricing: An 
Introduction

2. KAKENHI proposal (FY2016-19) results
“Green Tax and Fiscal Reform of Regional Carbon Pricing: 

Focus on Subnational Carbon Taxes in North America”

3. New KAKENHI proposal (FY2019-21)
“Research on the Design of Vertical Coordinated Carbon 

Pricing in Canada”



• “Environmental Federalism” in North America (Oates 2004)

Well-designed sub-national carbon pricing promises to be a 
valuable supplement to global climate action

Theory of Sub-national Carbon Pricing (CP)

“Centralization”  
*Stewart (1977) 

（1） transboundary-typed  
externalities
(2) “race to the bottom”

“Decentralization” 
*Revesz 1992; Adler 2001; 
Oates 2004

（1） “policy laboratories”
(2) better tailor policies to 

local preferences and specifics



Research Questions
• Is sub-national level GHG pricing politically more promising 

than national level schemes? 
• Does sub-national action stimulate other jurisdictions or 

national government to follow suit?

• How can the current developments in Canada be 
evaluated? 

Objective
• To answer these questions and then find whether Canada 

can become the new North American carbon pricing 
champions

*Empirical results show no evidence on “race to the bottom” (List & Gerking 2000; 
Fredriksson & Millimet 2002), No ex-ante studies 

“Green Tax and Fiscal Reform of Regional Carbon Pricing: 
Focus on Subnational Carbon Taxes in North America”

KAKENHI proposal (FY2016-19)



Evaluation of BC carbon tax

• Aggressive GHG reductions 
targets: 30% from 2007 by 
2020; 80% by 2050

• Relatively broad tax base: 
70% of all GHG emissions 
combusted in the province. 

• Slow rise: $5/t/year to 
$40/tCOe on April 1, 2019 
($50/tCOe on April 1, 2021)

• Minimal administration 
costs: by relying on 
established procedures of fuel 
tax collection

Source: World Bank Group 2019 



• Revenue neutrality: mandated and ensures full, 
transparent, ongoing revenue recycling to household 
(lowest PIT in Canada) and businesses (lowest CIT in  OECD 
and G7 countries)

• Socioeconomically fair: protected low-income households 
especially in rural or northern areas through revenue-
recycling via the other tax cut and special tax credits

• BC carbon tax fulfills to a considerable extent ambitious 
sustainability criteria (Rudolph, Kawakatsu and Lerch 2014)

• BC ETR has reduced per capita GHG emissions by 10% 
without any detrimental effect on the economy or the 
income distribution (Murray and Rivers 2015)

Evaluation of BC carbon tax, continued
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External factors
1. BC’s energy and GHG emission structure 
• Hydro Power, which provides 93% of BC’s electricity
• Coal industry, which accounts for 80% of Canada’s coal 

production, exports almost all of its coal to other jurisdictions

Why sustainable design succeeded in BC?

Source: Environment Canada, National Inventory 
Report to IPCC 1990-2014: GHG Sources and 
Sinks by Provinces and Territories; StatsCan -
Population Data by Province and Territory
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2007

2. Destroyed 50% of the 
stock of commercially 
valuable BC pine by the 
beetle infestation 
(Pedersen and Elgie 2015)

3. The specific political 
system in BC favored a 
strong Premier, which 
enable political leader to 
dominate the political 
agenda (Harrison 2013a)

Source: provided by Tom Pedersen, University of Victoria



• LP was re-elected in 2009 and captured environmental vote when NDP 
campaigned with “Axe the tax” (Harrison 2013a)

• Premier Gordon Campbell was strongly committed to act against 
climate change (Jaccard 2012)

• Environmental organizations called for even more ambitious targets 
and the use of market-based approaches (Interview, PICS, Nov 1, 2016)

• Industry had sent clear signals that (1) the tax be applied evenly to each 
sector, and (2) be revenue neutral (Harrison 2013a)

• Climate Action Secretariat (CAS) mainly saw the environmental merits, 
while MoF also hoped for having a say in climate policy due to the need 
for a revenue spending strategy (Interview, MoF & CAS, Oct 31, 2016)

• The confluence of reinforcing external factors and influential political 
stakeholder behavior not being as opposed as expected

Actors’ behavior in the process



Until 2013, despite of the BC success, neither did any other 
province follow suit nor did the federal government engage in CP

Why? (Harrison 2013b)

• Due to the differences in the economic and emissions structure 
between sub-national jurisdictions, simply following the good 
examples of the leaders appears unwise

• Sub-national jurisdictions try to claim credit for emission 
reductions in other jurisdictions

• A lack of either inter-jurisdictional collaboration or lobbying for 
federal intervention, at least in the long-run, hinders sub-
national activities

However, current development in Canada appear promising!

Limit of Subnational Carbon Pricing



Evaluation of Québec and Ontario C＆T

Positive side

Coverage is comprehensive and major emitters and importers as well as fuel distributors fully pay 
for their emission rights

Revenues are almost entirely used for climate protection

Banking is allowed, borrowing prohibited, and offsets are accepted, but limited in quantity with 
sustainability criteria applying

Price collars with lower and upper price limits apply

Compliance is verified in three-year control periods via a reliable monitoring schemes, while 
penalties combine fines with over-compensation of excess emissions

Negative side

the cap, especially in Ontario, lacks ambition

the biggest part of industry is exempted from auctioning

revenue use does not compensate disadvantaged households for the regressive effects

while a price collar is applied, both the price floor and the price ceiling are too low

2013 saw the beginning of new dynamics in sub-national CP in Canada!
although the design against ambitious sustainability criteria provides an ambivalent picture



• Ontario, the second biggest emitter of total GHG emissions 
amongst Canadian provinces, joined the WCI efforts to establish 
ambitious CP

• BC, Quebec, Ontario and Alberta, representing over 80% of the 
population, have successfully implemented CP

• Inter-jurisdictional collaboration appears to gain momentum with 
intentions of additional provinces and US states to re-join and link 
planned domestic carbon markets with WCI partners (Rudolph, 
Kawakatsu and Lerch 2017)

• Political good will be showing on the sub-national level in North 
America despite the Trump-administration’s withdrawal from 
ambitious climate policy

Beyond the Limit of Subnational Carbon Pricing

Oct 3, 2016 Trudeau’s CP initiative (Pan-Canadian Approach to 
PC Pollution) provides the necessary federal-level incentive to 
engage in ambitious carbon pricing at the provincial level



Main benchmark
• All provinces will have CP by 2018

• Pricing will be based on GHG emissions and applied to a common 
and broad set of sources, at a minimum, the same as BC’s

• Provinces can choose taxes or a C&T to implement this price

• At a minimum of 10 CA$/t to 50 CA$/t in 2022

• Guaranteeing revenue neutrality for federal; all proceeds from 
taxes or auctioning would stay in the respective provinces

• Each jurisdiction can use CP revenues according to their needs

• Federal backstop

Pricing target is challenging. While federally mandating a 
certain minimum price level, giving provinces the freedom to 
choose the instrument allows them to act as policy laboratories



Summary

• Subnational action can stimulate not only 
neighboring jurisdictions to follow suit. But there is a 
limit

• Tailor-made sub-national action can be a valuable 
supplement to national action especially in countries 
with reluctant federal governments leading to a 
“race-to-the-top” than to the bottom

• Canada has the historic chance of becoming a not 
only a North American but also a global leader in 
market-based climate policy development form the 
bottom up



Research Questions
• How will the federal initiative have influence on the design of 

each subnational government with and without carbon pricing, 
especially in carbon-intensive provinces?

• And then, what kind of the design coordination will be required 
between federal and provincial government (or WCI)?

• Which do the provinces without carbon pricing choose their own 
carbon tax/emission trading or federal backstop? And why?

• How does/will each province use the revenue from carbon 
pricing? And why?

Objective
• To learn from lessons in Canadian cases and then obtain some 

suggestions for carbon pricing design and strategy in Japan

New KAKENHI proposal (FY2019-21)

“Research on the Design of Vertical Coordinated Carbon 
Pricing in Canada”



Summary map of key carbon pricing developments in Canadian provinces and territories

Source: World Bank Group 2019 

Existing CP, Federal 
benchmark met

Own CP, Federal 
benchmark met

Federal backstop opt-in

Federal benchmark did not 
met, Federal backstop



New revenues generated from BC carbon tax increases:

• Carbon tax relief for low- and moderate-income people

• Support for emissions intense industry to transition to a low-carbon economy

• New green initiatives to grow innovation and investment

106 153 165 184 195 194 193 192 195 195 195 195
107

206 207 220 235 237 269 283 307 320 334 35019
66

116 91 104 104 103 119 119 120

100

316
415

601

731

440
465 465 483

676 688 687

54

59

70

103

270

685 686 637 200 210 220
41

82
164

0

200

400

600

800

1000

1200

1400

1600

1800

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Distribution of uses of BC carbon tax revenues, 2008-2019

Low income tax credit Personal income tax cut Targeted personal tax credit Corporate income tax cut

Targeted corporate tax credit Sales tax cut on electricity Carbon tax revenue

Recent developments in BC carbon tax

Source: BC Budget and Fiscal Plan (2008-2017) 



References
• Adler, J (2001): The ducks Stop Here? The Environmental Challenge to Federalism. In: Lund, N et al. (eds.): Supreme 

Court Economic Review Vol. 9. Chicago: University of Chicago Press. 2005-241
• Elgie, S and Mcclay, J (2013): BC‘s Carbon Tax Shift Is Working Well after Four Years. Canadian Public Policy 39: 1-10.
• Fredriksson, P and Millimet, D (2002): Strategic Interaction and the Determination of Enviromntal policy across U.S. 

States. Journal of Urban Economics 51, 101-122.
• Harrison, K (2013a): The Political Economy of British Columbia’s Carbon Tax. OECD Environment Working Papers 

No. 63. Paris: OECD Publishing
• Harrison, K (2013b): Federalism and Climate Policy Innovation – A Critical Reassessment. Canadian Public Policy 

XXXIX, Supplement 2, 95-108
• ICAP (2017). Emissions Trading Worldwide: Status Report 2017. Berlin: ICAP.
• Jaccard,M (2012): The Political Acceptability of Carbon Taxes: Lessons From British Columbia. In: Milne JE and 

Andersen MS (eds): Hand book of Research on Environmental Taxation. Cheltenham, UK/Northampton, US: Edward 
Elgar. 175-191.

• Kawakatsu, T., Rudolph, S and Lee, S. “The Japanese Carbon Tax and the Challenges to Low-carbon Policy 
Cooperation in East Asia,” Roberta, M and Roberts, T., et al. eds., Tax Law and the Environment: A Multidisciplinary 
and Worldwide Perspective, Lexington Books, 2018, p.300 (pp.85-104). 

• Kawakatsu, T and Rudolph, S. “Phoenix Rising? Towards Bottom-up Carbon Pricing in Canada,” Hymel, M L., et al. 
eds., Innovation Addressing Climate Change Challenges: Market-Based Perspectives, Critical Issues in 
Environmental Taxation Volume XX, Edward Elgar, 2018, p.245 (pp. 33-49). 

• Lerch, A., Rudolph, S and Kawakatsu, T “Emissionshandel von unten: Die Chancen einer nach-haltigen Verknüpfung
regionaler Treibhausgas-Märkte in den USA und Kanada,” Zeitschriff fur Umweltpolitik & Umweltrecht, 40, 2017, 
S.113-133.

• Rudolph, S., Aydos, E., Kawakatsu, T and Lerch, A. “How to Build Truly Sustainable Carbon Markets,” The Solutions 
Journal, Vol.9 Issue.1, 2018 (https://www.thesolutionsjournal.com/article/build-truly-sustainable-carbon-
markets/).

• Rudolph, S., Kawakatsu, T and Lerch, A. “Developing the North American Carbon Market – Prospects for 
Sustainable Linking,” Weishaar, S E., et al. eds., The Green Market Transition: Carbon Taxes, Energy Subsidies and 
Smart Instrument Mixes, Critical Issues in Environmental Taxation Volume XIX, Edward Elgar, 2017, p.287 (pp. 209-
230).

https://www.thesolutionsjournal.com/article/build-truly-sustainable-carbon-markets/


References, continued

• List, J and Gerking S (2000): Regulatory Federalism and Environmental Protection in the United States. Journal of 
Regional Science 40(3), 453-471.

• Murray, J and Rivers, N (2015): British Columbia’s revenue-neutral carbon tax: A review of the latest “grand 
experiment” in environmental policy. Energy Policy 86: 674–683.

• Oates, WE (2004): A reconsideration of environmental Federalism. In: Oates, WE (ed.): Environmental Policy and 
Fiscal Federalism – Selected Essays of Wallace E. Oates, Cheltenham, UK/Northampton, US: Edward Elgar. 1-32.

• Pedersen, TF and Elgie, S (2015): A Template for the world: British Columbia’s Carbon Tax Shift. In: Kreiser, Larry et 
al. (Ed.): Carbon Pricing, Design, Experiences and Issues – Critical Issues in Environmental Taxation, Vol XV, 
Cheltenham/Northampton: Edward Elgar, 3-15.

• Pooley, E (2010): The Climate War – True Believers, Power Brokers, and the Fight to Save the Earth. New York: 
Hyperion.

• Revesz, R (1992): Rehabilitating Interstate Competition – Rethinking the “Race to the Bottom” Rationale for 
Federal Environmental Regulation. New York University Law Review 67, 1210-1254.

• Rudolph, S et al. (2014): Regional market-based climate policy in North America: efficient, effective, fair? In: 
Kreiser, L et al. (eds.): Environmental Taxation and Green Fiscal Reform for a Sustainable Future – Theory and 
Impact, Critical Issues in Environmental Taxation, Volume XIV. Cheltenham, UK/Northampton, US: Edward Elgar. 
273-288.

• Stewart, RB (1977) Pyramids of Sacrifice? Problems of Federalism in Mandating State implementation of national 
Environmental Policy. The Yale Law journal 86(6), 1196-1272.

• Trudeau, J (2016): Justin Trudeau gives provinces until 2018 to adopt carbon price plan. In: 
http://www.cbc.ca/news/politics/canada-trudeau-climate-change-1.3788825 (last accessed on Nov. 30, 2016).

• World Bank and Ecofys (2016): Carbon Pricing Watch 2016. Washington D.C.
• World Bank Group (2019): State and Trends of Carbon Pricing 2019. Washington D.C.


