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Section 1: Regulation, Deregulation, and efficiency. 
 
For long, transport industries have kept a monopoly status and have been 
strongly regulated by local or central governments.  
 
- Existence of economies of scale. 
- The services provided obey to the universal service obligations, which 
require the intervention of a public authority.  
- Strong regulation. 
 
More recently, these considerations have been slowly revised.  
 
In the industries where fixed costs were less important, and where new 
technologies have been introduced, governments have accepted to open 
markets to competition in order to achieve more efficient services and 
improve society’s welfare.  
 
To which extent did the introduction of competition allow cost efficiency 
improvements?  
 
What are the forces that drive the formation of prices proposed by firms?  
 
What kind of regulation should be adopted by public authorities?  
 
What are the best mechanisms and rules that allow central planners to 
improve society’s welfare? 
 
Objective: Test the intuitions provided by this literature and provide 
empirical measures of the effects of regulation and liberalization on costs, 
prices and welfare. 



 
I. Reduced forms. 
 
Example 1: “Competition, privatization and productive efficiency: 
Evidence from the airline industry”. 
 
Objective: 
Do competition and privatization have a significant impact on cost 
efficiency? 
 
Methodology:  
Reduced form for cost equation. Introduce in the cost equation variables 
that measure the degree of competition and the type of ownership. Use a 
data base with routes that entail various degrees of competitive forces.  
 
Data: European and U.S. major airlines from 1982 to 1995. 
 
U.S. Industry deregulated from 1978.  
European deregulation: Several steps, 1985, 1987, 1993, and 1997. 
 
European carriers enjoyed the fruit of their market power in the form of 
low labour and capital productivity and of high labour costs per employee, 
resulting in higher operating costs overall.  
 
European airline costs between 1990-1995 were 26% above the level that 
they could attain if European carrier were privately owned and operated in 
markets with the same competitive structure as in the U.S. 
 



 
 
�  The Model: Estimating a cost frontier. 
 

 
 
�  Measure inefficiency: 
 

 



 
�  Translog functional form for the cost function. Christensen and Greene, 
1976, Journal of Political Economy. 
 

 
 
Homogeneity of degree one in input prices is imposed.  
 
�  Shephard’s lemma: Use input cost share equations together with the cost 
function in order to improve the estimates. 
 

 
 
�  Estimate the system of equations with a 3SLS method. 
 
�  Construction of the key variables: 
 
Wage rent: 

 
 
 
 
 



Competition: 

 

 
 
�  Results: 

 



 
 
 
 

See Also:  
 
Productivity differences in the airline industry: Partial deregulation versus 
short-run protection. 
 
Did deregulation affect aircraft engine maintenance? An empirical policy 
analysis. 
 

 
II. Structural models 

 
�  The structure of the cost function accounts for the regulation or 
competitive effects impinging on the activity of the transport operator. 
 
�  Primal cost function: 

 
 

Hence 

 
 
�  Program of the transport operator if residual claimant for profits:  
 

 
 
�  The optimal effort level equalizes the marginal cost reduction and the 
marginal disutility of effort. 
 

 
 
�  Denote as Ie  the effort level of the residual claimant operator, and NIe  
the effort level of the non-residual claimant operator: 0=NIe . 
 
 



�  Structural cost function: 
 

 
 
Where { }NIIs ,= . 
 
�  Assume a Cobb-Douglas technology: 
 

 
 
�  And a convex cost of effort: 
 

 
 
�  The effort level Ie  can be expressed as: 
 

 
 
And 0=NIe . 
 
�  Substituting back the effort level in the primal cost function we obtain: 
 

 
And kk zbb =¢ . 
 
�  The cost function to be estimated is then: 
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Example 4: “Incentive regulatory policies: The case of public transit 
systems in France”. 
 
�  Urban transport in France. 
 
�  In each urban area: A single public or private operator provides the 
service; a public authority (City or group of cities) regulates the service. 
 
Authority chooses the operator, sets prices, levels of supply or quality, 
owns the capital, and defines cost-reimbursement rules. 
 
Transport operators and local governments (regulators) are tied together by 
a regulatory mechanism: Fixed-price or cost-plus contracts. 
 
Asymmetric information between the principal and the operator. 
 
�  Incentives and cost reduction: Cost reduction activities depend on 
contract. 
 
�  Cost function: 

( ) { }CPFPrewKYC rr ,,,,,, =bq  

 
�  Results: 
Estimate the model and derive the individual inefficiency levels. 



 
 
 

 



�  How can we exploit the results? Which policy lessons can be derived? 
 
�  Compare the current social welfare against the welfare level that could be 
obtained 
- Under perfect information: Situation where the econometrician knows the 
inefficiency of the operator. 
- Under asymmetric information: The Principal proposes an optimal 
second-best contract. 
 
�  Current welfare level:  
 

 
 
�  Welfare under perfect information:  
 

 
 
�  Welfare under optimal second best contracts: 
 
The regulator maximizes 
 

 
 
Subject to an individual rationality constraint 0³U  and an incentive 
compatibility constraint ( ) ( )eU yq ¢-=¢ . 
 
The first order condition is  

 
 
And an informational rent is paid to the operator: 

 
 
The second-best welfare level is therefore: 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 3: “Regulation and incentives in European aviation”. 
 
�  European airlines 
 
�  Effects of deregulation on costs and competition: Does deregulation 
increase competition pressure in the industry and provide carriers with 
higher incentives to be efficient? What is the effect on prices? 
 
�  Which deregulation step had the highest impact on firms’ behaviour? 
 
 

 
 
 

 
 
 
 



 
 
 

 
 
�  Which policy lessons can be derived from these results? Evaluate 
competition in the industry. 
 
�  The carriers solve the following program during the deregulated period: 

 
 

�  First-order condition: 

 
 
 



 
 



III: Mixed models: Between reduced forms and more structure. 
 
 
Example 4: Endogenous costs and price-cost margins: An application to 
the European airline industry. 
 
�  European airline industry. Carriers are observed over the period 1976-
1994. 
 
�  Wages are endogenous and are affected by the presence of market power. 
 
�  Endogenize costs through a model of rent sharing between management 
and unions.  
 
�  Personal working for carriers with substantial market power are a priori 
in a more favourable position to bargain for wage increases and share the 
rents with management and the owner of the firms. 
 
�  Most airlines during the period of observation were still owned by 
governments, and deregulation was limited: Management did not face hard 
budget constraint, and governments were mostly preoccupied with 
maintaining social peace. 
 
Methodology: 
Airlines’ decisions are modelled as a two-stage game: First, decisions are 
made on wages, and prices are set in the second stage. Solve for the 
subgame perfect equilibrium.  
Three equations to be estimated simultaneously: Demand, first order 
condition on price, and first order condition on wage. 
 
Results: 
The endogenous treatment of costs matters empirically: Margins affect 
costs and vice versa. The product market outcome and the cost function are 
simultaneously determined. 
 
 
 
 
 
 
 
 
 
 
 



�  Demand and cost: 
 

  
 
 
�  Stage 2: 

 

 
 
�  Stage 1: 

 

 
 
 

�  Differentiating the profit with respect to the wage level: 
 

 
 
 

�  Empirical implementation 
 

 
 

 
 
 
 
 
 



 
 
 
 

 


