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What is Carbon Pricing?
Environmental Policy Instruments

• Direct Control (Command & Control)
1) Direct Regulation by the Government
2) Agreement between the Government and the Firm
3) Voluntary Agreement

• Economic Instruments (⇒Carbon Pricing)
1) Environmental Tax
2) Emissions Trading
3) Subsidy



Economic Theory Background

• Pigou (1920), Externality, Pigouvian Tax
• Baumol and Oates (1971), “Standard & 

Price Approach”
• Direct Control vs. Economic Instruments
1) Cost Efficiency
2) Dynamic Efficiency (Innovation)
3) Information Efficiency



Functioning of Economic Instruments
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Environmental (Carbon) Tax
• Its Brief History
1) Waste Water Charge System since 1968
2) Its Extension to Air Pollution, Pesticide / 

Fertilizer, Climate Change
3) 1st Wave of Carbon / Energy Taxes since 1990 

(Nordic Countries)
4) 2nd Wave: UK, Germany, Italy (Environmental 

Tax Reform) since 1999
5) 3rd Wave: Ireland (2010), Japan (2011) , 

Australia (2012, but repealed in 2014)



Revenue Recycling

• Two Part Tariff System: Combination of 
Tax and Subsidy

1) Combination of Low Rate & Subsidy, 2) Promotion 
of Environmental Impact, 3) Distributional Effect

• Environmental Tax Reform (ETR)
1) Revenue Neutral, 2) Reduction of Social Security 
Contribution, 3) Positive Macro Economic Effects



Macro Economic Effects of the 
German ETR

Macro Economic Effects of ETR (Difference to the Reference Scenario：％) 
 1999 2000 2001 2002 2003 2005 2010 
PANTA 
RHEI 
Model 

GDP -0.13 -0.24 -0.33 -0.48 -0.56 -0.61 -0.54 
Employment 0.10 0.23 0.31 0.34 0.42 0.47 0.51 
CO2Emission -0.42 -1.10 -1.52 -1.94 -2.30 -2.35 -2.21 

LEAN 
Model 

GDP 0.24 0.12 0.03 0.09 0.10 0.02 -0.10 
Employment 0.58 0.43 0.34 0.55 0.64 0.56 0.49 
CO2Emission -0.78 -1.80 -2.25 -2.49 -2.81 -2.85 -3.00 

［Source］Bach et al. (2001), Table 4-10 & Table 4-35． 



Macro Economic Effects of the UK 
ETR

Macro Economic Effects of UK ETR 

Difference to Reference Case 2005 2010 

GDP (%) 0.121 0.084 

Employment (Thousand) 24.4 25.8 

Export (%) -0.041 -0.045 

Import (%) 0.117 0.05 

Unit Production Cost(%) -0.165 -0.203 

［Source］ Ekins and Etheridge (2006), p.2085, Appendix 3. 



The Japanese Existing Energy Taxes

Fossils Fuels and Energy Taxes
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Emissions Trading System



Historical Development of the EU ETS 
CAP



EUA Price Development



CO2 Emissions Trend by EU ETS Sectors 
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