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Section 1: Regulation, Deregulation, and efficiency

For long, transport industries have kept a monogtdyus and have been
strongly regulated by local or central governments.

- Existence of economies of scale.

- The services provided obey to the universal serabligations, which
require the intervention of a public authority.

- Strong regulation.

More recently, these considerations have been glmvised.

In the industries where fixed costs were less irtgmdy and where new
technologies have been introduced, governments hagepted to open
markets to competition in order to achieve morackeiit services and
improve society’s welfare.

To which extent did the introduction of competitiahow cost efficiency
improvements?

What are the forces that drive the formation of@siproposed by firms?
What kind of regulation should be adopted by pualithorities?

What are the best mechanisms and rules that allEmrad planners to
improve society’s welfare?

Objective: Test the intuitions provided by thisetdture and provide
empirical measures of the effects of regulation loeralization on costs,
prices and welfare.



|. Reduced forms.

Example 1: “Competition, privatization and productive effic@n
Evidence from the airline industry”.

Objective
Do competition and privatization have a significantpact on cost
efficiency?

Methodology

Reduced form for cost equation. Introduce in thst @guation variables
that measure the degree of competition and the ¢ymavnership. Use a
data base with routes that entail various degreesmpetitive forces.

Data: European and U.S. major airlines from 198P9@5.

U.S. Industry deregulated from 1978.
European deregulation: Several steps, 1985, 1993,5nd 1997.

European carriers enjoyed the fruit of their manketver in the form of
low labour and capital productivity and of high daip costs per employee,
resulting in higher operating costs overall.

European airline costs between 1990-1995 were Z68¢eathe level that
they could attain if European carrier were privat@vned and operated in
markets with the same competitive structure akent.S.



Table 1
Average Labour Cost and Productivity or Airline Em-
ployees, 19925

Labour cost/employee (US $000s) Productivity

Cockpit  Cabin Other  Million RPK/

Airline Crew Crew Personnel employee

European:
AF 193 63 51 1.16
Alitalia 136 72 51 1.57
AUA 168 39 55 0.91
BA 100 29 36 1.67
Finnair 81 26 30 1.21
Iberial 176 64 40 0.90
KLM 160 37 47 1.59
Lufthansa 156 53 55 1.28
Sabena 189 63 35 0.73
SAS 143 59 53 0.95
Swissair 189 51 61 1.00
TAP 129 42 26 0.82

EU-weighted 151.2 48.5 46.0 1.33
average

US:
American 102 26 41 1.81
Continental 73 23 27 1.86
Delta 123 31 39 1.93
Northwest 128 28 41 2.21
TWA 76 25 32 1.62
United 124 39 38 2.19
USAIR 112 37 39 1.35

US-weighted 110.5 30.7 37.6 1.98
average

Source: International Civil Aviation Organisation.

The Model: Estimating a cost frontier.

Ci= C(yi, wi, Aiy 1) + (a; +8iTss + v R;) + €
Sik = Sk(yi, wi, Aj) + €

R;i= R(S;, Vi, t, Tgg) + ¢
Measure inefficiency:

Frontier: U; = Min(a; + &; Tss + 7 R;)
1

Inefficiency: Ez’ = (a;+&;Tgs + v R;) — Ui-



Translog functional form for the cost function. Gtensen and Greene,
1976, Journal of Political Economy.
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Homogeneity of degree one in input prices is imgdose

Shephard’s lemma: Use input cost share equatigether with the cost
function in order to improve the estimates.
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Estimate the system of equations with a 3SLS method

Construction of the key variables:

Wage rent:
Observed Reference employees/
Wage Wage workload
Time 0 Wo Ao No
’IAilTlC t ﬂ'rlg At }\'Flg
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Competition:

V.. Y.
ATK ; = 21 . =) -.100
% J ;<Yi) (Y]) %

Y = ATK of carrier j in route ¢

Y; =) Y; = total ATK for route i by all j, and
J

Y; =) Y;= total ATK for carrier j in all routes that it serves.
i

Results:
Table 2

Estimation of Total Cost Function and Rent
Equation by 3SLS Method, 198295

Independent Variable Total Cost Total Rent
1st-Order Terms:
Total Rent 0.651* -
(0.070)
% Route ATK Share ~ —0.044*
(0.013)
% (Mono + Duo) Route ~ 0.030*
(0.009)
% Public Ownership - 0.010*
(0.005)
Profit/emp(—1) - 3,998
(2.247)
Unemployment Rate(—1) -~ 0.015
(0.010)
Output 0.847* 0.116
(0.043) (0.109)
Energy Price 0.302* -
(0.003)
Labour Price 0.334* -
(0.003) -
Stage Length —0.584" 0.013
(0.092) (0.232)
% Load Factor —0.010* —0.033*
(0.003) (0.008)
Network Size 0.077* —0.010
(0.031) (0.072)
Time Trend 0.006 —0.010
(0.004) (0.011)

* Significant at 5% level or above (Standard Error in
Parentheses).



See Also

Productivity differences in the airline industryarBlal deregulation versus
short-run protection.

Did deregulation affect aircraft engine mainten&née empirical policy
analysis.
ll. Structural models

The structure of the cost function accounts for tlegulation or
competitive effects impinging on the activity okttransport operator.

Primal cost function:

minC, = (w.L + w,M)exp(f — e).

LA

subject to O, = O(L,, M,. K,, z., 1, p)

Hence
C.=00, ., K.z 0. e, ()

Program of the transport operator if residual cinibfor profits:

maxw, = g,()p, — CBG,(). ). . K. z,. 6. ¢) — V(&)

e

The optimal effort level equalizes the marginaltaesiuction and the
marginal disutility of effort.

6Cr’ -
Bl (')‘ ((I)(Q(.)‘ .)'-' O"‘;"-' Ki‘"’ :'.f'-‘ 6._-‘"- e) = q,;(er')
e,

Denote as' the effort level of the residual claimant operagomd e™
the effort level of the non-residual claimant operae™ =0.



Structural cost function:
C*(®(q,(*), *), w,, K., z,. 0., €)
Wheres={I,NI}.
Assume a Cobb-Douglas technology:
C, = BowlwizOFKPz exp (Bt + 6, — e, + u,,)

And a convex cost of effort:

Y(e,) = exp(pe) — L, p>0

The effort levele' can be expressed as:

|
e = 1 (InB, + B, InQ, + B,Inw,, + 5;Inw,, + B,InK,;
i

+ B, InNET, + B, InASL, + 6 —Ilnp + u,,),

And e"' =0.

Substituting back the effort level in the primaktéunction we obtain:

Cl = couwflwfOFKINETFASI exp (5, + 6, + u)
and
CM = Bowfiwf OFKPNETFASL exp (8,1 + 0, + ).

where ¢ = u/(l +p), c, =exp{lnB, + [1/(1 + w)](nu —IngB,)},
And b§ =zb, .

The cost function to be estimated is then:

C = x' [cqwriwi OF K NETASLE, exp (B + 6, + u,)] +
X" [Bowriw OFK*NET#ASErexp (8,1 + 0, + u,,)]



Example 4 “Incentive regulatory policies: The case of puabtransit
systems in France”.

Urban transport in France.

In each urban area: A single public or private afmr provides the
service; a public authority (City or group of c#f)aegulates the service.

Authority chooses the operator, sets prices, leegélsupply or quality,
owns the capital, and defines cost-reimbursemedas.ru

Transport operators and local governments (regaptoe tied together by
a regulatory mechanism: Fixed-price or cost-plusiaets.

Asymmetric information between the principal and tperator.

Incentives and cost reduction: Cost reduction #dEs/ depend on
contract.

Cost function:
c'v.K,we qlb) r={FP.cP

Results:
Estimate the model and derive the individual ireedincy levels.



TABLE 2 Parameter Estimates of the Cost Function

Type of Model

Standard Case Asymmetric-Information Case
Parameter Estimate Standard Error Estimate Standard Error
Bo 3068 150
Br 4285 0411 4491 .048
Bi 1027 0114 0824 .006
By .0400 .0373 1825 022
Br 7063 .0920 7010 .048
Ine 4.2827 257
v 5931 .035
i 1.8007 287
Oe 1300 .0120 0834 .007
Mean log-likelihood 549 594
Number of observations 531 531

Note: Since we imposed homogeneity of degree one in input prices during the estimation, 3y does not
appear in Table 2 or Table 3.
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NOTE: Each set of two bars represents one network. The symbol at the top denotes the contract type.



How can we exploit the results? Which policy lessoan be derived?
Compare the current social welfare against theaselfevel that could be
obtained
- Under perfect information: Situation where themametrician knows the
inefficiency of the operator.
- Under asymmetric information: The Principal preps an optimal
second-best contract.

Current welfare level:
W= SO + 2RO — (L+ M) () + Cp(y), e".0) + U)

Welfare under perfect information:
W (/). el 0)

Welfare under optimal second best contracts:

The regulator maximizes

EW = 1;:{5'(_'\‘) +AR(v)— (1+ 1) (Y(e)+ C(Y,e,0)) — U},

v :
Subject to an individual rationality constraikt® O and an incentive
compatibility constraint) (g) =-y (e).

The first order condition is

de(p(y*). et 8) .,k F@O) ., |
- = —Y’'(e") ) f(g)"ff (e).

And an informational rent is paid to the operator:

7
U@®) = [ v'le’ (u)]du
9

The second-best welfare level is therefore:

W', ¢(y").e". 0)






Example 3 “Regulation and incentives in European aviation”.
European airlines
Effects of deregulation on costs and competitiome® deregulation
increase competition pressure in the industry araVige carriers with

higher incentives to be efficient? What is the effen prices?

Which deregulation step had the highest impaciromsf behaviour?



Which policy lessons can be derived from these l[t€3uEvaluate
competition in the industry.

The carriers solve the following program during tleeegulated period:

First-order condition:






[1l: Mixed models: Between reduced forms and more sucture.

Example 4 Endogenous costs and price-cost margins: An @gipin to
the European airline industry.

European airline industry. Carriers are observeer alie period 1976-
1994.

Wages are endogenous and are affected by the peesEmarket power.

Endogenize costs through a model of rent sharitgden management
and unions.

Personal working for carriers with substantial nedrkower are a priori
in a more favourable position to bargain for wagereases and share the
rents with management and the owner of the firms.

Most airlines during the period of observation &vestill owned by
governments, and deregulation was limited: Managere not face hard
budget constraint, and governments were mostly qorgmed with
maintaining social peace.

Methodology

Airlines’ decisions are modelled as a two-stage gaRirst, decisions are
made on wages, and prices are set in the secogd. s&mlve for the
subgame perfect equilibrium.

Three equations to be estimated simultaneously: dbein first order
condition on price, and first order condition ongsa

Results

The endogenous treatment of costs matters empyridsllargins affect
costs and vice versa. The product market outcordetancost function are
simultaneously determined.



Demand and cost:

Stage 2:

Stage 1:

Differentiating the profit with respect to the wageel:

Empirical implementation






