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Context

Cost of Service: Producers submit their cost information. The regulator

audits these cost, determines price for variable cost, and pays capital cost +

fair rate of return.

Distortions:

Averch-Johnson effect: pure profit incents over-investment.

Moral Hazard Problem: less incentive to exert effort to reduce production

cost.

Lobbying: special interest groups influence the regulator’s decision.
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Context

Electricity Deregulation: price is determined by centralized auction.

Transmission line is controlled by independent system operator.

integrated utilities divest their generation units.
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Research Question

How does divestiture reduce coal procurement cost in electricity market?

Generation costs

Trade gains

DID, Treatment: Deregulation.

Fuel procurement cost between Regulated vs. unregulated firms.

Close geographical proximity.
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Setup

Production function: G (F ,K ); F: fuel, K: capital

inverse demand function: p = p[G (F ,K )]. constant elesticicity of demand:

η =− G(F ,K)
p[G(F ,K)]

dp
dG < 1

Firms can exert effort to reduce input cost. c = β − e, with convex cost

function ψ(e).

θ (c) is the probability that cost pasts audit.

s is rate of return on capital investment, r is the cost of capital. s > r .
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Maximization Problem

max
e,F ,K

R(F ,K )− (β − e)F − rK −ψ(e) (1)

s.t.R(F ,K )≤ θ (β − e)[β − e]F + sK (2)

Cicala (2015), AER When Does Regulation Distort Costs? Dec 8, 2023 6 / 20



Introduction Model Estimation Strategy Empirical Results

First Order Conditions

[e] : ψ
′(e) = F{1−λ [θ (β − e)+ [β − e]θ ′(β − e)]} (3)

Shirk because of non-observable effort;

Shirk because of market power
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First Order Conditions

[F ] : (1−η)pGF =
1−λθ (β − e)

1−λ
(β − e) (4)

[K ] : (1−η)pGK = r − λ

1−λ
(s− r) (5)

GK

GF
=

r

β − e

[
1− λ

1−λ

s− r

r

]
/

[
1−λθ (β − e)

1−λ

]
<

r

β − e
(6)

Capital-bias because of excess rate of return s > r .

Capital-bias because of non-observability.

Capital-bias because of binding revenue constraint. (yardstick competition)
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Regulator’s Problem

[e] : ψ
′(e) = F{1−λ [θ (β − e)+ [β − e]θ ′(β − e)]} (7)

If β is public information, to design θ such that

θ (β − e∗)+ [β − e∗]θ ′(β − e∗) = 0

Otherwise, if β ∈ [β , β̄ ],θ (c)+ cθ ′(c) = 0.⇒ Screening + no information

rent.

However, pooling might happen if β̄ -β is too large. ⇒ information rent.
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Lobbying

probability of being approved is a function of influence θ (c ,b),

de∗

db
=−

Fλ

[
∂θ

∂b +(β − e∗) ∂ 2θ

∂c∂b

]
ψ ′′(e∗)+ ∂F

∂c

< 0 (8)
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Testable Implications

Regulation leads to

asymmetric information

political influence

capital over-investment

While deregulation can induce inefficiency by:

market power
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Close Proximity

To find the m closest facilities of treatment firm i by:

∑
j |Dj ̸=Di

{||Xj −Xi || ≤ ||Xl −Xi ||}=m (9)

m = 10.
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Regression Equation

Yit = γi +δt + τt(Xi )Dit + εit (10)

ATE: τ = E [τt(Xi )|D = 1].
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Data

1990-2019, plant level

Coal sources

Fuel costs

Generating unit configurations

Plant operations

Regulatory Status
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Deregulation on coal purchase cost: weighted matched DID
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Deregulation on coal purchase cost: unweighted standard DID
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Deregulation on gas purchase cost: weighted matched DID

Gas procurement is more transparent compared to coal procurement. ⇒ No asymmetric

information, so less effect of deregulation.
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Capital Investment
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Lobbying
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