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Context

US electricity grid consists of power-control-areas (PCAs).

Before: monopoly or balancing authority controls transmission line.

Treatment: local PCA cedes controls of transmission to independent system

operator and then participants wholesale electricity market where price is

determined by a centralized auction.

60% of US installed power capacity has been market-based dispatch by

2012.
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Research Question

Compare costs & benefits between ”Regulation” and ”Market” in US

electricity Market. Market efficiency vs. Market power

Generation costs

Trade gains

DID, Treatment: market liberalization (11 events).
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Identification Challenge

PCAs are not segmented. ⇒ trade

leads to biased estimates.

Decompose generation cost:

Out-of-merit order costs

Gains from trade
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Out-of-merit Order

Qpt : generation of PCA p in hour

t.

Observed Costs:

Cpt(Qpt) = ∑
Npt

i=0 cpt(i)qpt(i).

Merit Order Costs:

C ∗
pt(Qpt) = ∑

Qpt

i=0 cpt(i).

Out-of-Merit costs: a unit is used

to meet demand but while there is

cheaper alternative.

Opt(Qpt) = Cpt(Qpt)−C ∗
pt(Qpt).
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Gains from Trade

Lpt : load of PCA p in hour t.

G ∗
pt(Lpt ,Qpt) =

C ∗
pt(Lpt)−C ∗

pt(Qpt)+ cpt(i =

Qpt)∗ [(Qpt −Lpt ].

Gray area: transmission costs
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Production Cost Decomposition

∑
p

Cpt(Qpt) =∑
p

Opt(Qpt)−∑
p

G ∗
pt(Lpt +Qpt)

+∑
p

C ∗
pt(Lpt)+∑

p

[cpt(i = Qpt)− ct(i = Qt)]∗ [Qpt −Lpt ]

(1)
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Data

Hourly unit-level generation and load from 1999-2012, for 98 PCAs.

Fuel costs

Capacities

Heat efficiency

Out-of-merit calculated by original data
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Methodology

Difference-in-difference (DD):

ypt = τDpt + γpm+δtr +λpmLog(Lpt)+κpmLog [C
∗
pt(Lpt)]+ηχpt + εpt (2)

ypt

log(gains from trade)

log(out-of-merit costs)

log(trade volume)

log(MWh out-of-merit)
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Randomization
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Result I

gains from trade: 55% increase = 44 log

points

out-of-merit costs reduction: 16% = 18

log points

log(y)− log(x) = τ ⇒ y−x
x = eτ −1
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Result II

trade volume: 25% increase

out-of-merit production reduction: 5%
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Wrap-up

This papers quantifies the effect of adopting market-based dispatch

compared to monopolistic dispatch with regulation.

Results support market liberalization:

16% reduction in out-of merit costs,

increasing gains from trade by 55%,

a reduction in production costs of between $3 and $5 billion per year ≈ 5%

total variable cost reduction.
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