
A Pricing Versus Slots Game in Airport Networks 
(Work in Progress) 

 
Achim I. Czerny, Hong Kong Polytechnic University 

Hao Lang, Hong Kong Polytechnic University 

 

Konferenz “Verkehrsoekonomik und –politik” 
TU Berlin, 14-15 June 2018 

1 





Acknowledgements 

We thank Nicole Adler, Richard Arnott, Leo Basso, Jan 
Brueckner, Daisuke Hirata, Alexandre Jacquillat, Changmin 
Jiang, Yukihiro Kidokoro, Robin Lindsey, Benny Mantin, 
Claudio Noto, Hiroshi Ohashi, Atsushi Yamagishi and the 
participants of POMS 2017 in Seattle, ITEA 2017 in 
Barcelona, GARS Junior Workshop 2017 in Amsterdam, ATRS 
2017 in Antwerp, SIET 2017 in Bari, Brown-bag seminar at 
the Toulouse Business School 2018, Urban Economics 
Workshop at the University of Tokyo 2018, Conference 
“Verkehrsökonomik und -politik” in Berlin 2018 and 
especially the editor Robin Lindsey and three anonymous 
referees for helpful comments and suggestions. 



 



Introduction 



Regional governments 
involved! 



 



 



 



 



Demand 

Price 

Passenger quantity 

Marginal external 
congestion costs 

Welfare-
maximizing price 
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Welfare-
maximizing slot 

policy 



Literature 



Literature on Price vs Quantity Controls (Sample) 

Environment 
• Weitzman (1974): Prices vs. quantities. 
• Stavins (1996): Correlated uncertainty. 
• Brenck and Czerny (2002): Multiplicative errors. 

Congestion 
• Czerny (2008, 2010): Airports and uncertainty. 
• Brueckner (2009): Airports and market power. 
• Basso and Zhang (2010): Airport cost recovery. 
• De Palma and Lindsey (2017): Additive, multiplicative errors 

among other things. 

Market power 
• Czerny (2007): Price vs. quantity standards. 
• Basso, Figueroa, Vasquez (2017): Mechanism design.  

 



 

Grandfathering! 





Basic Model 



Airport Network 
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Airport 
A Airport 

B 

(“Unpopulated”) 
Airport  

C 



Equilibrium Policies 



Consumer Surplus 

Can be written as: 

Profit 

Welfare 



This justifies the consideration of both pricing and slot policies! 



Equilibrium Prices vs 
Quantities (No 
Congestion) 



Demands 

Total demand 

with 

No congestion! 



Inverse Slot Quantities 



Instrument and Distribution Effects 



Equilibrium Slots 

First-order condition for best responses in terms of slots: 

Implying: 



Equilibrium Prices 

First-order condition for best responses in terms of prices implies: 

Implying: 

There may be a prisoner’s dilemma situation, which depends on the level of 
asymmetry between airports! 



Congestion 



Model Extensions 

Total congestion costs of own customers: 

 

 

This implies: 

 



Equilibrium Slots 

First-order condition for best responses in terms of slots: 

Implying: 

And: 



Equilibrium “Inverse Slots” 

First-order condition for best responses in terms of “inverse slots” imply: 

And: 



Equilibrium Prices 

First-order condition for best responses in terms of prices implies: 

Implying that equilibrium prices strictly exceed first-best prices. 



Numerical Instances 



Welfare loss 
relative to first-best 





Substitutes 



Routes Substitutes 
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City/Airport 
A City/Airport 

B 

Unpopulated 
City/Airport  

C 



Degree of substitution 







Conclusions 

• Network effects matter 

• A change from pricing to slots matters because of 
distributional and instrument effects, which can be 
separately evaluated and shown to move into the same 
directions when congestion is present and routes aren’t 
substitutes (or complements) 

• Demand structures matter as well (next paper…)  






