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Research Question

By examining the bidding and renegotiation of power procurement auctions in

India, the paper aims to understand the role of contract enforcement in shaping

equilibrium rents and productive efficiency. It finds that the weak contract

enforcement leads to lower than cost bidding and larger markup in

renegotiation.
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Context

National Tariff Policy in 2006 mandates that all power procurement must be

done through competitive scoring auction.
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number of Renegotiation

Widespread renegotiation of contracts is observed. out of 39 known winners, 20

renegotiated their contracts and 7 succeeded.
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Renegotiation Response to Cost Shocks

Rit = γ0+ γ1CoalShockt + γ2CoalShockt ×CoalImportedi + γ3UMPPi

+ γ4CoalImportedi + γ5CoalDomestici + εit

(1)
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Firm Connectedness and Renegotiation

Firms that are more connected to the Government of India renegotiate more than

other bidders.
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Firm Connectedness and Bids Index

FractionIndexedai = β0+β1ConnectedFirmi +β2BidPriceai +β
′
3Xi +β

′
4Xa+ εai

(2)

Connected bidders index less of their bids to the price of coal.
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Setup

N firms, each indexed by i ; bid at t = 0 to supply one unit of power in t = 1.

iid and two-dimensional private type θi = {hi ,∆i}, where hi is the tech

type (heat rate), and ∆i is a return to renegotiation.

two-part bid βi = (βFi ,βhi ). The firm/firms bidding the Wgeq1 lowest total

scores S(βi ) win the auction.

Linear scoring rule: S(βi ) = βFi +βhiE(p). βhi is indexed to the price of

coal p, which is uncertain at t = 0.

Expected profit of firm i is πi = βFi +(βhi −hi )p. ci = hip is the marginal

cost of production.
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Condition of Renegotiation

Winners would renegotiate if the expected profit from variable part is smaller

than reservation value V0.

R(βi ,θi ) = 1{(βhi −hi )p < V0}
= 1{p > V0/− (hi −βhi )}= 1{p > p̄i}

(3)

Assumption: hi > βhi , so firms bid below their cost. If renegotiation

succeedes, the firm gets ∆i .

πR = βFi +(βhi −hi )p︸ ︷︷ ︸
πi

+∆iRi (4)

∆i is heterogeneous as some firms are more connected to the

government.
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equilibrium I

In a scoring auction, each risk-averse bidder chooses to bid components

βi = (βFi ,βhi ) to maximize expected profit.

1 conditional on given score Si . Assume mean-variance utility function.

max
βFi ,βhi

E [πR ]−ηVar [πi ]

s.t Si = βFi +βhiE(p)
(5)

Substitute βFi by Si , the maximization problem can be rewritten as:

max
βhi

Si −hiE [p]+∆iE [R]−ηVar [πi ]︸ ︷︷ ︸
pseudo-type k(θi )

(6)
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equilibrium II

2 Now consider i’s choice of an optimal score, the maximization problem is:

max
Si

V (Si |θi )Pr(Si < Sj(W )) =maxSi (Si +k(θi ))Pr(Si < Sj(W )) (7)

Let G (·|Xa) give the cdf conditional on the observable characteristics Xa of

an auction, the maximization problem becomes:

max
Si

(Si +k(θi ))(1−G (Si |Xa))
N−W (8)

Take FOC w.r.t Si and solving for k(θi ), we get:

k(θi ) =
1

N−W

1−G (Si |Xa)

g(Si |Xa)
−Si (9)
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Identification I

Lemma 1

The optimal indexation is increasing and pseudo-type decreasing in heat rate.

Lemma 2

The optimal indexation is decreasing and the pseudo-type increasing in the

renegotiation bonus.

Proposition 1

Assume that the parameters (η ,V0)are known and that the chosen indexation

β ∗
hi is interior. Then the bidder’s type θi is nonparametrically identified from Xi .
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Identification II
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Score distribution

Assume equilibrium score distribution G (·|Xa) is log-normal based on observation.
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Type Identification

In theory:

k(θi ) = max
βhi

{−hiE [p]+∆iE [R(βi ,θi )]−ηVar [πi (βi ,θi )]} (10)

In estimation:

k(θi ) = max
βhi

{βhi (E [P̃t ]− P̃0)−hiE [P̃t ]+∆iE [R̃t ]−η(βhi −hi )
2Var [P̃t ]} (11)

FOC:
dk(θi )

dβh
= E [P̃t ]− P̃0+∆i

dE [R̃t ]

dβh
−2η(βhi −hi )Var [P̃t ] = 0 (12)

risk parameter η = 1 and reservation value V0 = 0.3INR/kWh are calibrated

from the data. And assume homogeneity across bidders.
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Counterfactual

Higher index if strict enforcement.

Ryan, N. (2020), Econometrica. Contract enforcement and productive efficiency: Evidence from the bidding and renegotiation of power contracts in India.May 10, 2024 16 / 18



Introduction Descriptive Analysis Model Empirical Results Conclusion

Conclusion

Weak contract enforcement leads to lower than cost bidding and larger

markup in renegotiation.

Connected firms index less of their bids to the price of coal.

Strict enforcement would lead to bids rise to cover cost but lower markups.

Hence higher efficiency.
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