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Motivation 

Quantity based mechanisms (Cap-and-
trade programs) vs. Price based 

mechanisms (Taxes) 

• Concerns about price level/ price volatility  

• Uncertainty about abatement costs 

• Need for cost containment measures 
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Hybrid Mechanisms 
 

(Pizer, 2002; Fankhauser et al., 2010) 

• Preserve allocative market efficiency 

• Control for the price risk 

• Strong price signal 

 

Source: sandbag.org.uk 



Objectives 
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Experimental Tool – Laboratory Test Bed for the Market Institution (Chen and Ledyard, 2008)   

• Price Control Mechanisms – Induce more elasticity into the supply 

 

           - Mitigate the effects of shocks in the cost of pollution 

 

           - Maintain in the market the right carbon price 

• Test effectiveness of hybrid based policies 

 -  Permit Transfer Mechanism (PT)  

     Banking and Borrowing permits • Reduction of Price Volatility 

• Convergence towards the target price 

• Emissions Evolution 
 - Permit Transfer Adjustable Supply  

               Mechanism (PTAS) 

  (Banking and Borrowing + Supply Rule        

(Newell et al. , 2005)) 



Theoretical Setting 
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Baseline 

 

Permit Transfer (PT) 

 

Permit Transfer with an Adjustable Supply (PTAS) 

 

Supply Rule (Newell et al., 2005) 



Experimental Design and Procedures 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 

        - 24 sessions/ 8 per treatment / 15 periods /  Groups of 6 players 

        - 144 subjects/ 48 subjects in each treatment: 

           -  Baseline: fixed initial supply 

           -  Permit Transfer (PT): banking and borrowing + fixed initial supply 

           -  Permit Transfer Adjustable Supply (PTAS): banking and borrowing + variable initial supply 

      

        Game Intuition: 

        - Each player has to produce a certain amount of a good (abatement units) 

        - Initial provision of coupons (emissions permits) and cash 

        - Possibility to avoid production costs by holding coupons/profit maximization 

                         Compliance Rule:  Coupons + Production >= Production Target 
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Experimental Design 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 
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• Stage 1: Announcement 

   - production target 

   - initial cash 

   - initial coupon provision  

   - production cost level 



Experimental Design 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 
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• Stage 2: Production Choice 



Experimental Design 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 
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• Stage 3: Coupon Market : - continuous double auction market structure 



Experimental Design 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 
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• Stage 4: Permit Transfer Decision 



Experimental Design 

Equity Considerations and Pricing Instruments in a Common Pool Resource 

Dilemma 
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• Stage 5: Period Results 



Main Predictions 
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Hypothesis 1: In the Baseline the relation between cost shocks and permit prices is 

stronger without permit transfer possibilities across periods, that would result into 

higher price volatility. 

Hypothesis 2: In the Permit Transfer (PT) treatment, we should observe reduced 

price volatility and a more stable price path between and within periods with respect 

to the Baseline.  

Hypothesis 3: In the Permit Transfer Adjustable Supply (PTAS) treatment we 

should observe an increased permit price control effectiveness. Besides stabilizing the 

price path, the mechanism induces convergence towards the targeted equilibrium 

price.  
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Result 1: a) Average prices decrease over 
periods (no end of session redemption value).  
 
b) Average prices are significantly different in 
the PT and the PTAS with respect to the 
Baseline. 
 
c)  In the Baseline and the PT treatment, prices 
are significantly different from the equilibrium 
target price. In the PTAS treatment prices 
significantly converge towards the equilibrium 
price target. 

Results – Average Prices 

Figure. Mean permit prices evolution across all periods for all treatments 
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Results – Price Volatility/ Dispersion/ Volume Traded 

Result 2. Volatility is significantly reduced in the PT and the PTAS treatments with 

respect to the Baseline condition. There is no significant difference between the two price 

control mechanisms. 

 

Result 3. Dispersion is significantly reduced in the PT and the PTAS treatments with 

respect to the Baseline condition. There is no significant difference between the two price 

control mechanisms. 

 

Result 4. Traded Volume is significantly increased in the PT and the PTAS treatments 

with respect to the Baseline condition. There is no significant difference between the two 

price control mechanisms. 



Cost Uncertainty in Experimental Emissions Markets and Price Control 

Results – Price Analysis 



Results - Emissions 
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Result 5. Mean Aggregate Emissions are significantly higher in the PT and the PTAS 

treatment with respect to Baseline condition and increase across periods.  

 
Result 6. Emissions Volatility is significantly higher in the PT and the PTAS treatment with 

respect to Baseline condition. 

Figure. Mean aggregate emissions evolution 
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Results – Emissions Analysis 

Table. Linear Random Effects Models of Emissions and Emissions Volatility 



Conclusions 
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- Experimental emissions trading markets – Price control mechanisms 

 

 

Permit Transfer (PT) mechanism allowing for banking/borrowing permits 

stabilizes the price path between and within periods. 

 

Permit Transfer with an Adjustable Supply Rule (PTAS) also settles the 

price path around the targeted price level. 

 

 - Limitations  - banking/borrowing restrictions 

                       - target price/ equilibrium prediction efficiency trade-off 

 

                        


