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Prelude: Market changes, overlapping policies
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Figure 1: Prices per ton of SO2 in dollars.

Source: Schmalensee, Richard, and Robert N. Stavins. 2013. ”The SO2 Allowance Trading System: The Ironic

History of a Grand Policy Experiment.” Journal of Economic Perspectives, 27 (1): 103-22. 1



Sounds familiar EU ETS?

Figure 2: Prices per ton of CO2 in euros.
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Two basic questions about EUA prices

1. Are the price fluctuations a problem?

• Low prices are a departure from the socially optimal CO2 price

paths (e.g. Nordhaus).

• High volatility can hinder investments.

• The system could have been designed differently → a hybrid

system with properties of both price and quantity regulation.

2. How to make the prices more predictable?

• Banking of permits after phase 1

• Market Stability Reserve introduced in phase 3
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How to limit price fluctuations?

Theoretical solution is a hybrid instrument: emissions trading

with price limits

• Introduces a price collar: see next page

• Provides a safety-valve for prices in booms and price discovery
in recessions

- government sells more permits at pre-determined price pH if

demand is high

- government buys back permits at pre-determined price pL if

demand is low
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Price fluctuations: a hybrid system

Figure 3: Stabilizes prices and improves efficiency!
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Banking of emissions permits

Banking is important for a smooth phase-in of reduction targets.

The idea was introduced by this program:         

                  
                        

                          
                        
                        

                        
                          
                      

                      
                  

                        
                          

                          
              

               
                 
              

 
SO2 Caps and Emissions, 1988 –2010

Source: Ellerman (2003); US Environmental Protection Agency (2012).
Notes: The emission limits shown for the period 1995 –1999 are equal to the Phase 1 units’ cap plus 
Phase 2 units’ emissions. Actual emissions shown for all years are the sum of emissions from Phase 1 and 
Phase 2 units.
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Source: Schmalensee, Richard, and Robert N. Stavins. 2013. ”The SO2 Allowance Trading System: The Ironic

History of a Grand Policy Experiment.” Journal of Economic Perspectives, 27 (1): 103-22.
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Banking of emissions permits: cost efficiency over time

Spatial efficiency of emissions trading:

• p = MCi ,t for all i at given time t

• Price of emissions equals marginal costs across firms. Any

deviation implies room for efficiency improvement.

Dynamic efficiency of emissions trading:

• q, total emissions

• u, baseline (total unrestricted emissions)

• a = u − q, reductions (abatement)

• ci (ai ), firm level costs (i = 1, ...,N). Costs may change over

time, c ′i (ai ,t) = MCi ,t , marginal cost at t.
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Banking of emissions permits: cost efficiency over time

With banking, the above assumptions lead to

• pt > pt+1/(1 + r), where r is the discount rate

Reasoning:

• At , total allocation of permits at time t.

• qt = At ⇒ pt > pt+1/(1 + r). For example, the current cap

tighter than the future so all permits are used.

• qt < At ⇒ pt = pt+1/(1 + r). Saving for the future. But

then:

• MCi ,t = MCi ,t+1/(1 + r), the marginal costs are equalized

also over time!!
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Statistics for the EU ETS in phase 3

Phase 3, MtCO2 2013 2014 2015 2016 2017 2018 2019 2020

Initial allocation 1620 2002 1964 1927 1889 1852 1815 1777

Transfers from phase 2 1749

Kyoto protocol offsets 87 87 87 87 87 87 87 87

Backloading -400 -300 -200

Total permits 3456 1689 1751 1814 1976 1939 1902 1864

Actual/forecaste emissions 1908 1814 1802 1750 1754 1682 1640 1620

Total supply 1548 1823 2073 2337 2559 2816 3079 3323

Annual surplus -201 -125 -51 64 222 257 262 244

Cumulative surplus 1548 1423 1373 1437 1659 1916 2179 2423

Moved to MSR 1297

Moved to phase 4 2423

Source: Ollikainen and Örmä, KT, 2020.
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Market Stability Reserve

Surplus of 1749 million allowances at the start of phase 3

→ low prices, low emissions reductions

• Politically a challenge to set a tighter cap.

• Backloading of auction volumes in 2014–2016.

• Did not reduce the overall number of allowances to be

auctioned during phase 3.

• Longer-term solution, MSR started in January 2019.
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Market Stability Reserve

Figure 4: Close to the hybrid solution!
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It works?

Figure 5: Is MSR going to be enough to protect prices?

Source: Lassi Ahlvik.
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Policy relevance

Three best seller topics:

• Passthrough of costs

• Risk of carbon leakage

• Is EU ETS reducing emissions?
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Pass-through of EU ETS costs

Figure 6: EU ETS increases end product prices, free initial allocation

gives wind-fall profits.

Source: Bloomberg.
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Initial permit allocations in practice in phase 3

NAP=National Allocation Plan

• country level and sectoral allocation

• most countries followed grandfathering

Benchmarking for installation i, product j:

• q(i,j,t)= benchmark(j) ×historical activity level(i,j)×
reduction(j,t) ×correction(t)

• alternatively, the allocation could be based on output

• gradual reduction in free allowances from 80 percent to 30

percent

Carbon Leakage risk impacts allocations

• leakage risk of a sector based on its carbon intensity (CI)

and/or trade intensity (TI)
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Carbon leakage

It can take place through three channels:

1. Competitiveness: emission constraints increase the price of

output worldwide and thereby encourage production in regions

without climate policy (intensive margin)

2. Investments: return on investment in energy-intensive

production is larger in regions without climate policy

(extensive margin)

3. Energy prices: decrease in the price for fuels can lead to

increase in demand in emissions elsewhere

According to IPCC 2007, the leakage rate could be 5− 20% of

Kyoto reductions (AR4 WGIII Technical Summary). In simulation

models, average leakage rates range between 10− 30%.
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Policy response to leakage: Exemption

Figure 7: Sectors exempt from permit auctions.

Source: Martin, Muûls, de Preux and Wagner. AER, 2014.
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Carbon leakage

Carbon leakage is the reason to care about allocations

• In theory: permit endowments (initial allocations) do not

matter (as we have seen earlier)
• But carbon leakage can make a difference: climate policies are

not universal, firms may relocate to places with less stringent
policies

- a situation where carbon emissions are transferred from one

location to another due to the absence of climate regulations

- for example, Finnish companies might relocate to other

countries due to climate regulation in Finland, unless they are

somehow compensated for the regulations

• Who should receive such compensation and how much?
- firms demand pollution endowments for free: grandfathering

- alternatively, the government could sell all permits in an

auction
18



Policy response to leakage: Subsidies

Figure 8: Illustration from Finland: Energy taxes refunded and the

number of firms receiving a refund. Exemptions also in other EU

countries.

Source: Laukkanen, Ollikka and Tamminen, VATT 2019.
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Are there grounds for policy interventions?

Firms from the key sectors in the EU ETS, 283 responses from six

countries (Martin et al. 2014):

“Do you expect that government efforts to put a price on carbon

emissions will force you to outsource parts of the production of this

business site in the foreseeable future, or to close down completely?”

“How would your answer to the previous questions change, if you

received a free allowance for 80% of your current emissions?”

Relocation probabiliy

Avg. EBIT

(MEUR)

Avg. emissions

(MtCO2)

EBIT per

emissions

0%

compensation

80%

compensation

No.

firms

Cement 11.48 0.35 32.73 0.46 0.20 46

Iron&Steel 85.25 1.06 80.52 0.60 0.21 25

Chemical&Plastic 31.66 0.18 177.96 0.24 0.06 64

Wood&Paper 8.35 0.09 89.31 0.14 0.03 61

Food/Tobacco 26.21 0.06 420.55 0.07 0.02 63

Glass 14.73 0.12 120.56 0.14 0.05 24

→ One can calibrate a sector specific relocation risk distribution to

these observations 20



More precise targeting of initial allocations possible

Firms are being given more compensations than would be needed:

Figure 9: Permits allocated for free.

Source: Martin, Muûls, de Preux and Wagner. AER, 2014.
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Case study: Impact of EU ETS to emissions

• What is the impact of EU ETS to emissions in 2005–2012?

- Emissions should decrease, if economics works

- Uncertainty over the magnitude: Oil prices 25% higher

2005-2015 compared to 2005; recession; low EU ETS prices.

• Empirical strategy is to use a natural experiment

- Not all carbon-emitting plants are regulated.

- Inclusion criteria at installation level related to production

capacity.

- Causal effect identified through matching.

Source: Dechezleprêtre, Nachtigall and Venmans, OECD 2018.
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If cap does not bind, is there an impact to emissions?

Figure 10: Overall cap and verified emissions from EU ETS installations

2005–2015.

Source: Dechezleprêtre, Nachtigall and Venmans, OECD 2018. 23



Matching is one tool for causal inference

Figure 11: Matching illustration.

Source: Dechezleprêtre, Nachtigall and Venmans, OECD 2018.
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Difference in development within EU ETS and (just) outside

Figure 12: Emission trend before and after the EU ETS after matching.

Source: Dechezleprêtre, Nachtigall and Venmans, OECD 2018.

25



Reduction of emissions

Figure 13: The causal impact of the EU ETS in the baseline scenario.

Source: Dechezleprêtre, Nachtigall and Venmans, OECD 2018.
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Summary of EU ETS

• Overlapping policies impact demand and prices.

• Exemptions and subsidies to prevent carbon leakage are given

to firms but they are not grounded in research.

• Still, working as indented: Emissions going down!

• System improving over time, EU committed for the long haul.
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