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Abstract

Electricity deregulation aimed to lower costs by introducing competition to the gen-
eration sector, but more than half of US generation capacity is still regulated. In this
paper, I investigate how rate-of-return regulation a�ects the incentives to shut down
uncompetitive fossil fuel generators, a potentially important driver of grid e�ciency. I
�nd that deregulated generators are more likely to shut down when prices are disad-
vantageous, while regulated generators are mostly unresponsive. Regulated generators
tend to remain operable at much lower capacity factors than their deregulated coun-
terparts, which may be due to utilities' unwillingness to shut down assets that are not
fully depreciated. A counterfactual analysis suggests that an additional 700-2,500 MW
of natural gas capacity would have shut down each year if all regulated generators were
to be deregulated.
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1 Introduction

Expensive and ine�cient excess generating capacity motivated a wave of state-level electricity

deregulation laws in the late 1990s (Borenstein & Bushnell 2015). Proponents of deregulation

argued that it would reduce long-run costs by promoting competition in the generation

sector (Joskow 2008). However, momentum towards deregulation faltered in the early 2000s,

resulting in a mix of regulated and deregulated generation in almost every state. Today, more

than half of the power in the US is still produced by utility-owned generators, which may

be insulated from competition. In this paper, I examine how traditional utility regulation

distorts the utility's incentives to shut down uncompetitive fossil fuel plants, a potentially

important driver of long-run e�ciency.

The short-run impacts of deregulation have been well-studied. Deregulation has been asso-

ciated with: increased fuel e�ciency for divested plants due to changed incentives (Bush-

nell & Wolfram 2005); a reduction in plant-level labor and non-fuel costs (Fabrizio et al.

2007); higher e�ciency and utilization of nuclear plants (Zhang 2007); shorter downtime

for nuclear plant outages (Davis & Wolfram 2012); lower cost of fuel procurement and less

capital-intensive emissions abatement strategies (Cicala 2015); lower generation costs due to

re-allocation of power output (Cicala 2017).1 Less is known about long-run e�ects of deregu-

lation, especially when it comes to decisions a�ecting the stock of generating assets.2 In this

1On the other hand, Borenstein & Bushnell (2015) make the case that deregulation has been a disappoint-
ment due to lackluster retail price reductions for end-use customers, arguing that changes to retail prices are
driven more by input prices and improving technology, and less by deregulation.

2Csereklyei & Stern (2018



paper, I consider the role of utility regulation in shaping generator-level retirement decisions,

relative to their deregulated counterparts.

The historical pace of technology growth in electricity generation has been slow3, and regu-

lated utilities could con�dently invest in plants with the expectation that they would remain

useful for the entirety of their \book life."4 Early retirements (relative to a generator's book

life) for purely economic reasons are uncommon. However, in 2019 the electricity industry is

in a state of transition, as concerns about carbon emissions continue to grow, and emerging

technologies threaten to displace existing generation capacity. Decarbonization of electricity,

by replacing fossil fuels with zero-emission sources, is widely considered among the �rst and

most important steps towards decarbonization (Williams et al. 2012). The stock of operable

generators is a practical constraint on the carbon intensity of the electric grid. Thus, it is

important to consider how the traditional utility structure could be a roadblock to energy

transition if regulated generators are insensitive to competition.

In this paper, I present a conceptual model of retirement for fossil fuel generators in the

US, based on the concept of economic dispatch. Generators are dispatched in rising order of

marginal cost to meet electricity demand, which uctuates according to daily and seasonal

cycles. As a given generator's marginal cost increases because of age or input prices, it is less

likely to be dispatched. I describe generators as being \competitive" if they are dispatched

3The biggest recent advances in fossil fuel generation have been super-critical coal and combined-cycle gas
generators, which are marginally more e�cient than their predecessors, but also more capital-intensive.

4As emphasized in Rode et al. (2017), book life is de�ned as the time period over which �xed costs are
assumed to be recovered for accounting purposes. This is in contrast to physical life, which is inuenced
by deterioration, or economic life, which is inuenced by market forces. For the purposes of rate-of-return
regulation, the book life and depreciation rate of a regulated generator are determined in rate cases, which
must be approved by regulators.
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0.375 percentage points, from a baseline of around 1.2 percentage points. This is consistent

with the original motivation for competition as a driver of e�ciency in the generation sector,

as �rms are incentivized to stop using uncompetitive generators. On the other hand, I �nd

that regulated generators are generally unresponsive to price conditions, which is consistent

with the theoretical incentives faced by regulated utilities under rate-of-return regulation.

Utilities would not want to retire a generator before it is fully depreciated because it may

be disallowed from the utility's rate base, which is the foundation of the utility's pro�ts.



the limitations of catch-all policies such as carbon pricing. If utilities are insensitive to fuel

costs, then a carbon price would not have any direct e�ect on their incentive to transition

away from fossil fuels. Instead, policies such as renewable portfolio standards are more likely

to succeed because they introduce binding constraints on utility generation portfolios.

2 Background

Section 2.1 describes the unique features of regulated utilities. Section 2.2 explains how the

incentives to shut down a generator vary for regulated and deregulated �rms. Section 2.3

connects generator shutdowns, especially natural gas, to pathways for decarbonization.

2.1 Regulation and deregulation

Traditional regulated utilities are granted monopoly franchise over service territories. State-

level public utility commissions (PUCs) are responsible for regulating the price they are

allowed to charge their captive customer base.8 Prices are set according to the \revenue

requirement" formula, such that:

E t [Rt+1 ] = E t [Ct+1 ] + r tB t (1)

where R is total revenue, C is operating costs,r is the allowed rate of return, andB is

the rate base. Bothr and B are determined in periodic \rate cases" where utilities and

8This is the sense in which plants and generators are either regulated or deregulated in this paper
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