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1 Introduction

This paper provides a theoretical and empirical study of the intrinsic motives of state supreme
court judges. We have constructed a panel data set that matches institutional and judge bi-
ographical information with published decisions for all state high courts in the United States
from 1947 until 1994. We document discrete institutional changes in judicial employment
conditions, which either increased or decreased the constraints faced by judges when doing
their work. Our within-judge estimates of the behavioral responses to these changes are con-
sistent with the hypothesis that judges are intrinsically motivated to choose higher-quality
opinions when given more time, and that they intrinsically prefer quality over quantity at
the margin.

This work is important because an independent judiciary is crucial for the operation of
civil society. As Epstein et al. (2013) observe, judges are paid on fixed salaries to reduce
pecuniary motivation that may bias their decision-making. The first open question is whether
and to what extent judges are motivated to provide high-quality decisions – a question which
we are able to answer in the affirmative. Second, there is the controversial issue of how judges
should be retained and in particular whether they should take an active part in fundraising
for re-election (see Spottswood, 2007). We find evidence that in the year a judge is up for
re-election their performance falls, consistent with the hypothesis that campaigning takes
time. We also find evidence that judges elected via a partisan election process (where judges
have party affiliations) have weaker intrinsic motivation to perform than do judges elected
via a non-partisan process.

An important source of intrinsic reward to perform is professionalism (White, 1959).
According to White, professionals are individuals who become personally invested in their
skills and are motivated by the challenge of doing a job well. We show theoretically that if
judges have a preference for working on influential cases, then constraining their choices can
be demotivating and lead to lower performance. This prediction is consistent with work on
contingency and motivation developed in the psychology literature (Deci, 1971).1 Related
work in economics includes Frey and Oberholzer-Gee (1997), who provide some evidence that
monetary incentives can crowd out an intrinsic motivation to bear the costs of a negative
externality to help solve a social problem. The lab experiment results reported in Gneezy

1It is also consistent with career concerns models. Dewatripont et al. (1999b), Francois (2000), and
Prendergast (2007) show that the conclusions of the simple intrinsic motivation model we develop can also
be derived with standard preferences in a more complex dynamic setting. However, concerns about future
promotion have limited importance in our setting, where promotion to a higher court (the U.S. Supreme
Court) is extremely rare, and almost all judges keep their job until retirement unless they lose election.

2



and Rustichini (2000) support the notion that intrinsic incentives are blunted by the addition
of performance pay.

An open empirical question is the degree to which crowding out effects extend to profes-
sionals in their day-to-day work. This question has special importance when a professional
is making decisions on behalf of others. For example, physicians are asked to evaluate and
recommend treatments in their patients’ best interests. An important practical question
is whether physicians should receive pecuniary awards for particular treatment decisions,
or whether healthcare organizations should trust in physician professionalism and impose
flat incentives. Good answers to this type of question have evaded empirical researchers
because the healthcare market is complex and dynamic, making it difficult to obtain con-
vincing measures of professionalism and its effect on performance.2 In this paper, we look
at a separate group of highly skilled professionals whose work environment has been stable
for many decades: state appellate court judges.

The job of an appellate court judge is to review trial cases and ensure that the law is
properly applied. For our purposes this is an attractive setting because the basic functions
of the job have not changed much in the last 200 years. Litigants appeal cases where they
feel there has been an error. The judges then choose which cases to hear, and then they
write a decision regarding the merits of each case. From these written decisions we can build
a number of performance measures, such as the number of decisions written in a year, the
length of a decision, and how often a decision is cited by later judges.3 We then estimate
the effect of changes in employment conditions on these performance measures using judge
fixed effects.

To organize our data and interpret our results we extend the legal-realist model in Ep-
stein et al. (2013) to allow for intrinsic rewards from high-quality decision-making.4 In our
model, judges prefer working on important cases that can influence the law in the future.
This additional ingredient is sufficient to reproduce Deci’s (1971) result in the judicial setting
– namely, giving a judge more discretion over the cases they hear increases effort. Besides
providing micro foundations for how extrinsic incentives might crowd out intrinsic motiva-
tion, the model leads our empirical inquiry toward institutional reforms that gave judges
more time to write decisions and more discretion over their work environment.

The first change we study is the introduction of intermediate appellate courts (IAC’s),
2See Chandra et al. (2012) for a model of professionalism for doctors and a discussion of the evidence.
3See Choi et al. (2008) for a discussion of how to measure judicial performance.
4Recent work by economists in a legal-realist tradition includes Glaeser et al. (2001), Gennaioli and

Shleifer (2007), and Baker and Mezzetti (2012).
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which have the effect of reducing the case load of sitting supreme court judges. We measure
the impact of the rule change by comparing the performance of individual judges before and
after the introduction of an IAC. These judges could respond in various ways to the reduced
workload, including working less (choosing more leisure) or working more intensely on the
cases still on the docket. We find that judges respond to the introduction of an IAC by
focusing on the more interesting cases that are cited more often by later judges. With more
time from the reduced caseload, the judges write longer and more well-researched opinions,
suggesting an intrinsic motivation for their work.

Another implication of the time allocation model is that if judges are engaged in outside
activities that provide income, then increasing income from judging should reduce time
pressure and thus be associated with more and/or higher-quality output. In our data we
find that wage increases have a positive effect on performance, but only in the states where
judges have full discretion over selecting cases for review. In states with less discretion over
their case portfolio, we find no effect of wages on performance. This suggests the importance
of control over the work environment in the operation of intrinsic incentives.

Next we consider the question of term length, meaning the number of years a judge
serves in between elections. An increase in term length reduces the time pressure on the
judge arising from the re-appointment process, for example due to electoral campaigning.
In our sample, we find that a judge responds to a term length increase with higher-quality
judgments and no decline in output as measured by the number of cases or total number of
words written.

This effect of term lengths on performance suggests the influence of electoral processes
on how judges allocate their time. In our data we observe three types of electoral systems.
We have partisan elections (where judges represent different political parties), non-partisan
elections (where judges are not allowed to affiliate with political parties), and uncontested
elections (where sitting judges are automatically placed on the ballot with no competition).
Lim and Snyder (2013) observe that in non-partisan elections, evaluations by state bar
associations have a large effect on voting outcomes relative to partisan elections. The quality
of the judge, rather than their political affiliation, is most salient for the non-partisan-election
voters. In the period of our data, six states moved from non-partisan to uncontested elections,
while nine states moved from partisan to uncontested elections. Under uncontested elections,
only the worst judges are removed by vote and electoral demands are much weaker.

We find that the move from non-partisan to uncontested elections is associated with an
increase in performance as measured by caselaw research and citations, similar to the effects
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of establishing an IAC or increasing term lengths. There is also an increase in the number of
dissenting opinions and the number of decisions over-ruled by the legislature, suggesting that
the judges are acting more independently. In contrast, the move from partisan to uncontested
elections is associated with a weak negative effect on performance. This result is consistent
with the hypothesis that judges selected in partisan elections have a lower intrinsic preference
for the work of judging.

Finally, we explore the dynamic effect of the election process. We compare the per-
formance of a judge in the year they are up for re-election to other years of their tenure.
In years that judges are up for an uncontested election we find no effect on performance,
consistent with the hypothesis that these elections impose weak incentives. In contrast, in
partisan elections we find evidence of a decrease in both output and quality in the election
year, consistent with the hypothesis that election-year politics take time.

In the non-partisan system we observe more nuanced election-year effects. The number
of majority decisions written declines, as with the partisan system. However, there is no
decrease in quality, research, or opinion length. This is consistent with the existence of time
constraints where other judges take on more work when a colleague is up for re-election, and
also consistent with a higher degree of professionalism among judges selected by non-partisan
elections.

In summary, our results are consistent with the hypothesis that judges have intrinsic
motivations that interact with extrinsic incentives to determine the allocation of time across
judging and other activities. More specifically, our results suggest that judges are intrinsically
motivated to choose higher-quality opinions when given more time, and that they intrinsically
prefer quality over quantity at the margin. From an institutional standpoint, our results
support the contention that judicial elections interfere with good judging, rather than reward
it. These findings provide additional empirical support for adding intrinsic motivation to
the standard agency model.

The rest of the paper is organized as follows. In the next section we discuss the relevant
literature and the contribution of our results to this literature. Section 3 introduces our
model of judicial behavior. The institutional context is discussed in Section 4, followed by a
description of the data (Section 5). The empirical strategy is outlined in Section 6 and the
results are reported in Section 7. Section 8 provides a concluding discussion.
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2 Background

This paper contributes to two distinct literatures. The first is the literature on public sector
employment, where the concern is that use of low powered incentives may result in less
efficient provision of government services (see Francois and Vlassopoulos, 2008). The second
is the large literature on judicial behavior, much of it in political science, that is concerned
with understanding how judges make decisions.5 We discuss each of these in turn.

2.1 Public Sector Incentives

A generic feature of compensation contracts for individuals who are being asked to provide
expert opinion is that compensation is insensitive to the opinion provided. The cost for these
individuals of changing their recommendation is low, so even small rewards for a particular
position can lead to a large distortion in decision-making.6 In 1991 the National Academies
commissioned a report on how to improve compensation policy in government (Milkovich
and Wigdor, 1991), concluding that the distortion costs of performance pay outweighed any
benefits from increased performance. This report contributed to a large literature, beginning
with Kerr (1975), on the dysfunctional behavior that incentive pay can create.

The challenge for economics is how to understand performance in professions where in-
centive pay is weak. Wilensky (1964) explains this as a consequence of “professionalism”
where norms of behavior evolve that create intrinsic incentives – individuals work hard to
provide performance that is evaluated by their peers as high quality. Kreps (1997) intro-
duced this idea into economics, leading to a number of interesting theoretical developments,
including Dewatripont et al. (1999a,b), Besley and Ghatak (2005), and Benabou and Tirole
(2002, 2003, 2006). In Dewatripont et al. (1999a,b), the effort incentive stems from career
concerns – being rewarded with a better job in future periods. In Benabou and Tirole (2003),
extrinsic incentives crowd out intrinsic motivations because they signal that the principal
does not trust the agent.

Francois (2000), Prendergast (2007), Alesina and Tabellini (2007, 2008), and Delfgaauw
and Dur (2008) apply these ideas to incentives for public officials. These papers are concerned
with how to design public employment contracts under a number of assumptions about the
self-motivation of agents. The corresponding empirical inquiry is to measure the extent to

5See Epstein and Knight (2013) and in particular Epstein et al. (2013) who have a comprehensive review
of the literature.

6This result is so well known in incentive theory that it is not typically presented as a result. Variants of
the result can be traced to D’Aspremont and Gerard-Varet (1979).
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which intrinsic incentives lead public servants to modify their behavior as a function of the
environment.

A substantial body of work has used behavioral experiments on college students to
tease out the effect of intrinsic incentives, beginning with the seminal work of Deci (1971).
Economists have extended this work both in the lab (Gneezy and Rustichini, 2000) and
in surveys (Lacetera and Macis, 2010). These papers show that explicit performance pay
can crowd out intrinsic motivation. Gneezy et al. (2011) provide a review of this growing
literature.

The experimental literature has established the existence of intrinsic incentives and illus-
trated how explicit incentives can crowd out intrinsic incentives. The more serious challenge
is to measure this effect in the field using public sector workers. First, one must establish
variation in performance of these workers. For example, Coviello et al. (2011) find that the
way judges organize their time affects their performance. Currie and MacLeod (2013) find in
a large panel of physicians that there is variation in both the quality and nature of medical
decisions.

The next step is to explore how the environment influences behavior. Dal Bo et al.
(2013) conduct a field experiment in which they randomize salaries for public sector job
offers in Mexico. Higher compensation is associated with increased quality of the applicant
pool and better self-motivation among the hired workers. Besley and Coate (2003) find that
appointed regulators are more sensitive to the issues that policy makers care about, while
elected regulators are more pro consumer. These papers illustrate the effect of selection on
intrinsic incentives, a central issue in the political science literature on judging (Knight and
Epstein, 1996).

In this paper we are concerned with the effects of changes in the environment on acting
officials, rather than on the effects of selection. Examples of this approach in looking at
public sector employees includes Mas (2006); he studies the effect of arbitration decisions
on police performance and finds that favorable outcomes lead to better police performance.
Dal Bó and Rossi (2011) find that longer term limits lead to higher effort by Argentine
legislators, consistent with our findings on term length. In a field experiment, Banerjee et al.
(2014) find that reforms that reduced managerial autonomy in India police stations reduced
police effectiveness.
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2.2 Judicial Behavior

One strand of the large literature on judging studies how judicial behavior is formed by
the selection process. For example: How does compensation affect the ability of judges
selected? Klerman and Mahoney (2005) find that in eighteenth-century England, the passage
of statutes giving judges higher salaries was associated with abnormally high returns on stock
equity. Baker (2008) instruments for differences in federal judge salaries by comparing them
to law-partner salaries in the judge’s home state. He finds that these salary differences are
not associated with judicial effort, as measured by tendency to dissent in controversial cases
and time between case filing and case disposition. Choi et al. (2009) use a cross-section of
state supreme court judges to measure the effect of salaries on the quality of judges selected,
and they find only mixed evidence on whether judges with higher salaries perform better, as
measured by the number of opinions written and number of case citations.

A second literature explores the effect of election politics on the preferences of appointed
judges. This work builds on Ferejohn’s (1986) point that election politics provide an incen-
tive mechanism. Tabarrok and Helland (1999) find that electoral incentives increase tort
awards, while Gordon and Huber (2007) find that they lead to harsher criminal sentences.
Shepherd (2009a,b) uses a cross-section of state supreme court decisions to show that judicial
voting reflects the political preferences of the retention principal, and that judges seeking
re-appointment by another branch of government are more likely to favor litigants from that
other branch of government. In a separate cross-section of state supreme court decisions,
Choi et al. (2010) find that elected judges write more opinions while appointed judges write
more heavily cited opinions.

Lim (2013) compares the behavior of elected versus appointed state court trial judges
and finds that as a group appointed judges are more homogeneous and tend to make less
harsh sentencing decisions. Iaryczower et al. (2013) extend this work to allow for common
values and dispersed information among judges, coming to similar conclusions.

The focus of this study is how individual judges modify their behavior as a function
of their environment. This is an important question because it helps us understand how to
obtain the best performance from sitting judges. To model their behavior we follow the legal-
realist approach pioneered by Landes and Posner (1980), and suppose that judges have well-
defined preferences and that they make decisions consistent with those preferences. Recent
work by economists in a legal-realist tradition includes Glaeser et al. (2001), Gennaioli and
Shleifer (2007), and Baker and Mezzetti (2012). Epstein et al. (2013) introduce an elegant
rational choice model of judicial decision-making that explicitly allows for judges to enjoy
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allocating time to their work. We cannot directly observe this satisfaction, and hence it is
difficult to assess its importance. In order to assess the importance of intrinsic motivation
we need to understand how intrinsic motivation affects the outcomes we can observe in our
dataset.

Our dataset consists of state appellate decisions, while Epstein et al. (2013) focus on
the federal courts. The benefit of using data from the states is that we have a greater
variety of treatments across states and across time. Subject to the caveats in Bertrand et al.
(2004), we can view the U.S. states as a collection of “natural experiments” that allows us
to use a quasi-experimental approach to estimate the causal effect of changes in employment
conditions on the behavior of individual judges (see Angrist and Pischke, 2009).

3 Judicial Preferences

In this section we introduce a model of how judges allocate their time between different
activities as a function of the importance the judges place on these activities. We begin with
a version of the model of Epstein et al. (2013, pp. 25-50) and illustrate how different shocks
to the environment lead to time reallocation. Next, we drill down and put more structure on
intrinsic preferences and derive some testable implications of the theory of professionalism.

Epstein et al.’s (2013) model begins with the observation that the judge’s problem, like
most incentive problems, is to allocate time across activities. In this case, those activities are
leisure, judging cases, and “outside activities” – that is, non-judging activities that increase
(pecuniary and/or non-pecuniary) income. Moonlighting as a private-sector arbitrator or
providing legal representation is rare for appellate judges, and generally forbidden by rules
of judicial conduct. The key example of an outside activity for our purposes is campaigning
for re-election. But as discussed in Epstein et al. (2013), outside activities may include other
political activities such as fundraising for party affiliates, writing books and journal articles,
or guest lecturing at law schools.

It is assumed that the judge allocates time between leisure TL, judging TJ , and outside
activities TA, subject to the constraint:

TL + TJ + TA ≤ T̄ . (3.1)

where T̄ is the time available for the period in question (week, month, or year, for example).
Let ~T = {TL, TJ , TA} denote the vector of time allocations. We suppose that the utility
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function takes a standard Cobb-Douglas form:

U
(
~T , ~α, ~β

)
= UL (TL, αL)βL UJ (TJ , αJ)βJ UA (TA, αA)βA

where the vector of judge preferences ~β = {βL, βJ , βA} includes leisure preference βL, intrinsic
valuing of work on cases βJ , and taste for outside activities βA. The parameters ~α =
{αL, αJ , αA} are used to parametrize the effects of the treatments in our data, as discussed
further below.

The goal of the model will be to explore the implications of changes in ~α under the
hypothesis that the preferences of the judge, ~β, are fixed over time. The way a judge allocates
her time depends on these preferences, which cannot be directly observed. Our approach
is to study within-judge changes over time, which allows us to hold preferences fixed. The
various interventions will be modeled as variations in the parameters αi, i ∈ {L, J,A}.

We make the follow assumptions regarding preferences:

Definition 1. Preferences satisfy continuity and monotonicity if the consumption factors
Ui (Ti, αi) , i ∈ {L, J,A} are strictly positive, twice continuously differentiable, and increasing
for Ti, αi ≥ 0.

The next assumption ensures that a unique solution exists.

Definition 2. Preferences are convex if Ui is concave in Ti for i ∈ {L, J,A}.

Finally, we need a condition to sign the effect of the exogenous parameter.

Definition 3. The parameter αi has a positive effect at Ti if ∂2ui(Ti,αi)
∂Ti∂αi

> 0, where ui =
log (Ui).

These assumptions ensure that the optimization problem is concave and has a unique so-
lution. The fact that Ui are concave in Ti and the log function is strictly concave implies that
the monotonic transformation of utility, u = log (U) gives use an equivalent representation
of preferences in a linear form that is strictly concave in ~T :

u
(
~T , ~α, ~β

)
= βLuL(TL, αL) + βJuJ(TJ , αJ) + βAuA(TA, αA).

The judge’s time allocation is assumed to be a solution to:

max
~T∈<3

+

u
(
~T , ~α, ~β

)
, (3.2)
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subject to the time constraint (3.1). Our assumptions imply:

Proposition 4. Under the continuity, monotonicity and concavity assumptions, there exists
a unique solution to the judge optimization problem, ~T ∗

(
~α, ~β

)
≥ 0. When αi has a positive

effect for ~T ∗
(
~α, ~β

)
> 0, then ∂T ∗

i

∂αi
> 0 and ∂T ∗

j

∂αi
< 0 for j 6= i.

The proof of this proposition is in the appendix.
We can gain a bit more insight into these conditions by defining the price of time, given

by the Lagrange multiplier, µ, for the time constraint (3.1). The first order conditions for
time allocation satisfy:

βi
∂ui
∂Ti

= βi
1
Ui

∂Ui
∂Ti

= µ,∀i. (3.3)

Next, let µi represent the marginal value (price) of time allocated to activity i:

∂Ui
∂Ti

= µi,∀i.

In the case of leisure, we assume linear utility that does not depend on αL:

UL (TL) = TL,

which means that µL = 1. Thus, from (3.3), we have that µ = βL/TL. The price of time
is pinned down by the preference for leisure and the time allocated to leisure. As the time
allocated to leisure increases, the price of time decreases, and vice versa.

Our goal is to understand how changes in the environment affect the value of time –
and thereby affect the way judges allocate their time to different activities. In the next two
subsections we consider the time allocation to cases and outside activities.

3.1 Preference for Judging

In this subsection we consider the sub-problem of how to allocate time to cases. This
involves the construction of a representation UJ (TJ , αJ) for the utility from judging. First,
we suppose that there is a continuum of cases indexed by their complexity/legal significance
γ ∈ [0, 1], with distribution given by f (γ). The index γ plays two roles. First, the judges
have discretion to choose which cases to hear, and, second, judges may choose to devote
more time to the difficult or more important cases. The level of judge discretion in reviewing
cases may vary across jurisdictions.
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The total number of possible cases is given by N =
∫ 1

0 f(γ)dγ, where the scale can be
normalized as desired. Time spent on case γ is given by t (γ). We suppose that there is a
minimal amount of time needed for each case given by t0 > 0. We define δ (γ)=t (γ)− t0 as
the amount of time above the minimum to deal with a case.

Each case is assumed to have a basic value to the judge of V0, which includes the motiva-
tion to clear a backlog of cases, not to be seen as lazy, etc. The observation that many judges
are given discretion over their case portfolio yet choose to write more than the minimum
number of opinions justifies the assumption that V0 > 0. In addition, judges may have an
intrinsic or reputational motivation to work on cases of legal significance, which we formalize
as follows. Formally, the value of case γ is given by:

V (t (γ) , γ) = V0 + λV1 (δ (γ) , γ) .

The parameter λ represents the weight that the judge places on the intrinsic legal interest in
a case, given by V1(·). This value can vary across judges and has two interpretations. First,
some judges may simply have stronger preferences for quality and get more enjoyment or
satisfaction from the legal work on a hard case. Second, there could be institutional rewards
to quality, such as administrative review by a merit commission. A major goal of the project
is simply to determine if λ > 0; that is, whether or not there is evidence of professionalism
(Wilensky, 1964).

We suppose that judges have a stronger intrinsic motivation to work on the legally im-
portant cases. To capture this idea it is assumed that for all γ ∈ [0, 1] , δ ≥ 0, V1 is twice
continuously differentiable and that:

V1 (0, 0) = 0,

lim
δ→0+

∂V1 (0, γ)
∂δ

= ∞

∂V1

∂γ
> 0

∂2V1

∂δ2 < 0

∂2V1

∂δ∂γ
> 0.

The second condition ensures that should a judge choose to hear a case, then it is always
optimal to put more than t0 units of effort into a case (δ(γ) > 0,∀γ ∈ [0, 1]). An interior
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solution is not necessary, but it saves on having to keep track of corner solutions where the
judge chooses δ = 0. The last condition says that the intrinsic incentive to invest time is
greater for higher γ – that is, judges care more about the relatively important cases. These
assumptions are sufficient to ensure that judges would choose to hear cases with high γ first.

In states with the death penalty, the supreme court is constitutionally required to review
death penalty cases. In some jurisdictions, such mandatory review rules apply to some or
all types of appealed cases – for example, cases involving constitutional questions, or felony
criminal cases. We suppose that the parameter αJ ∈ [0, 1] represents the fraction of cases
that a judge has discretion whether to hear or not, while (1 − αJ) is the fraction of cases
that must be heard.

Let γ ∈ [0, 1] be the lower bound to the cases a judge considers under full discretion.
The total gain from the intrinsic value of judging is given by:

VJ (γ, δ (·)) = αJ

1∫
γ

(V0 + λV1 (δ (γ) , γ)) f (γ) dγ

+(1− αJ)
1∫

0

(V0 + λV1 (δ (γ) , γ)) f (γ) dγ.

The first integral represents value from the discretionary cases, while the second integral
represents value from the mandatory cases. The value from allocating time TJ to judging is
the solution to:

UJ (TJ) = max
γ,δ(.)

VJ (γ, δ (·)) (3.4)

subject to:

αJ

∫ 1

γ
(t0 + δ (γ)) f (γ) dγ + (1− αJ)

1∫
0

(t0 + δ (γ)) f (γ) dγ ≤ TJ . (3.5)

The inputs to the model are the strength of intrinsic preference for legal work, λ, the dis-
tribution of cases, f (γ), and the fraction of cases with discretionary review, αJ . A detailed
study of the problem is in the appendix, where we show the following.

Proposition 5. If V0 is sufficiently large then ∂2uJ(TJ
,αJ)

∂TJ∂αJ
> 0. In this case an increase in

discretion for the judge leads to more time allocated to judging and more time per case. The
more important cases have more time allocated to them. Increasing TJ increases the number
of cases heard and the time per case.
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This result provides a theoretical explanation for the demotivating effect of contingency
discussed by Deci (1971). Adding contingencies to a task increases the cost of time, which in
turn leads to less effort in the professional activities that the judge prefers, namely interesting
and important legal cases.

3.2 Preference for Outside Activities

Next we consider the allocation of time to outside activities. We interpret outside activities
in general terms; they include any activity that has a cost or benefit other than judging.
The main example is electoral campaigning and other political activities, which derive from
career concerns about re-appointment. They also include pecuniary activities such as writing
books.

We begin by defining:

UA (TA, αA) = I0 + IA (TA, αA) ≥ 0.

The term I0 is the base income from employment as an appellate judge, while IA (TA, αA)
represents all other forms of non-leisure, non-judging rewards. The parameter αA represents
the return to outside activities. In particular, we suppose that

∂2IA
∂TA∂αA

> 0.

Next we have

∂2uA (TA, αA)
∂TA∂αA

= 1
I0 + IA(·)

(
∂2IA

∂TA∂αA
− 1
I0 + IA(·)

∂IA
∂TA

∂IA
∂αA

)
.

For I0 sufficiently large, the first term in the parentheses is greater than the second, meaning
this cross-partial is positive. Then by proposition (4) we have:

∂T ∗A
∂αA

> 0

∂T ∗J
∂αA

< 0.

Thus, an increase in the return to outside activities should lead to less time per case and
fewer cases heard. The key example of an increase in αA in our data is being up for re-
election, which makes campaigning activity more valuable. Conversely, reduced electoral
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incentives due to judge-tenure reforms would reduce campaign-related returns αA.
Next, we note that the base income from judicial employment, I0, can also have an effect

on performance:
∂2uA
∂TA∂I0

= − 1
(I0 + IA(·))2

(
∂IA
∂TA

∂IA
∂I0

)
< 0.

An increase in base income reduces the marginal benefit to time spent on (pecuniary) outside
activities. This should result in less time on outside activities and more time on judging (and
leisure). However, this only occurs if TA > 0, that is, for judges that are currently engaged
in outside activities that produce pecuniary benefits. If TA = 0 then an increase in income
will have no effect.

These results are summarized in the following proposition.

Proposition 6. With stronger electoral concerns (e.g., being in a re-election year), there
should be a fall in total output. If a judge is engaged in outside activities for pecuniary
returns, then an increase in salary leads to more output and higher-quality decision-making.

In summary, this model builds on the idea that judges allocate time to different activities
in proportion to the return from these activities. If they gain positive reward from allocating
time to interesting cases, then any relaxation of the time budget constraint leads to more
time allocated to cases, and hence should result in higher-quality decisions. These ideas
motivate and organize our empirical work.

The model illustrates that the demotivating effect of contingencies and financial rewards
can be explained as a problem in time management. Contingencies increase the value of
time in other activities, and hence reduce the time that individuals allocate to activities
they prefer. In the case of an appellate judge, constraints on case selection raise the cost of
time and reduce the allocation of effort to important cases. These constraints may have a
negative effect on total performance.

4 Institutional Background

We study state supreme courts. These courts operate as the state judiciary’s analogue to
the U.S. Supreme Court, where judges rule on questions of state law rather than federal
law. These questions arise in cases appealed from lower state courts. The state supreme
court consists of a panel of between five and nine judges, who decide together how to rule
on appeals.
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A case begins when a plaintiff files a lawsuit or a prosecutor indicts a criminal. At trial,
facts are litigated and a judge/jury gives a verdict, which the losing party can appeal. If
the state has an intermediate appeals court, they will then take the case and may affirm,
reverse, or modify the trial verdict. After this intermediate court’s decision (or after the
trial decision when the state does not have an intermediate appellate court), the ruling can
be appealed to the state supreme court.

If the supreme court accepts a case for review, the panel of judges will rehear the case at
oral argument and review the submitted briefs for legal error. Each judge votes whether to
affirm or reverse the lower decision. One of the majority judges writes an opinion explaining
the decision. In rare cases, the state supreme court ruling is appealed to the U.S. Supreme
Court.

This is the institutional context in which we study judicial incentives. Importantly, the
job of a supreme court judge does not change much over the course of the career. A judge
in his first year of work has essentially the same task as a judge in his last. While the state
supreme court judge’s job of reviewing cases and establishing precedent is similar to that
of a U.S. Supreme Court justice, there are important institutional differences between state
supreme courts and the U.S. Supreme Court that provide attractive opportunities for the
empirical study of how employment conditions affect judicial behavior.

[TABLE 1.1 HERE]

We identify the causal relationship between employment conditions and judge perfor-
mance using state laws that reform judicial employment conditions. Our list of reforms is
described in Table 1.1. One of the most common reforms is the establishment of an interme-
diate appellate court (IAC). Intermediate appellate courts significantly filter the set of cases
that supreme court judges have to review. When an intermediate appellate court is operat-
ing, supreme court judges have a lot of help in reviewing cases and have more discretion in
whether to accept cases for review. We expect that the introduction of an intermediate ap-
pellate court will increase the time and discretion available to judges, so they should devote
more time to what they care about. Following the modeling framework, we conceptualize
the IAC treatment as an increase in discretion αJ , which should result in more time spent
on judging by Proposition 5.

Next we have monthly data on individual judge salaries between 1974 and 1994. We add
to existing findings, such as Choi et al. (2009) and Baker (2008), by measuring the within-
judge effect in a panel data framework. This gives us a rich set of variations; as in Mas
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(2006), these discrete compensation changes may result in measurable performance changes.
Following Proposition 6, we predict that increasing base income I0 reduces incentives to
engage in outside activities and therefore may increase time spent on judging work.

Because compensation is not contingent on performance and because impeachment is
rare, the retention process is probably the strongest incentive system facing state appellate
judges. Some state supreme court judges have tenure and some have to face election every
few years. In the states with elections, we observe changes in the length of term of office.
The most straight forward way that we look at the effect of retention incentives is to examine
the effects of changes in this term length. In our sample of years, seven states increased the
term length, while three states decreased the term length. Increasing term lengths reduces
the frequency with which a judge faces re-election, so the effects of election on a judge’s
time allocation will be reduced. Decreasing term lengths should have the opposite effect. In
our model, decreasing electoral incentives corresponds to a decrease in the return to outside
(campaigning) activities α0, which by Proposition 6 should increase time spent on cases and
be reflected in higher quantity and/or quality of output.

Next we have discrete rule changes on how a judge is retained. We observe six types
of retention systems in our data. The three less common retention systems are those that
do not feature judicial elections. In governor retention (five states), the governor decides
whether a judge should be re-appointed at the end of his/her term. With legislative retention
(three states), the state legislature decides by majority vote whether a judge should be re-
appointed. With life tenure (four states), judges cannot be removed except by impeachment.
U.S. Supreme Court Justices have life tenure.

We focus on the three most common judge retention systems, which involve elections.
In partisan elections (22 states), incumbent judges face a challenger, with party affiliations
on the ballot. There are generally two candidates, a Republican and a Democrat, and the
incumbent rarely faces a credible primary challenge. In non-partisan elections (18 states),
incumbent judges face a challenger, but party affiliations are not on the ballot. There are
generally one or two candidates, and the incumbent is not identified as such. In uncontested
elections (19 states), incumbent judges face an up-or-down retention vote with no challenger.7

The different election systems impose different electoral incentives. One important mech-
anism for these incentives is voter behavior. Direct evidence of different vote behavior across
systems is provided by Lim and Snyder (2013), who look at whether voting is correlated with

7Note that in these counts, we include a state in two categories if it changed systems during our panel
period.
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state bar association evaluations of judge performance. They find that in partisan elections,
evaluations are uncorrelated with voting due to party-line voting. In non-partisan elections,
evaluations are highly correlated with vote share and probability of winning. In uncontested
elections, evaluations are correlated with vote share but not probability of winning; un-
challenged judges have de facto tenure. These findings suggest that judges in non-partisan
systems have the strongest incentive to spend time impressing voters (and/or bar association
evaluators). In partisan and uncontested systems, that incentive is weaker. However, judges
in partisan systems also have the demands imposed on them by party organizations, which
could also take away time from judging, especially during campaign season.

In our sample of years, six states moved from non-partisan contested election of judges
to uncontested election of judges, and nine states moved from partisan contested election
of judges to uncontested election of judges. By measuring performance before and after
these changes in tenure status, we can assess whether competitive elections incentivize higher
judging effort, or whether they instead divert effort away from judging. If judges choose high
performance to impress voters or the party organization, then weakening electoral incentives
should reduce judge performance. If instead judges have an intrinsic motivation to choose
high performance and elections take up their time, then weakening electoral incentives should
improve judge performance. This would correspond in our modeling framework to a decrease
in the value to campaigning (αA) after moving to an uncontested system, meaning an increase
in judge performance from Proposition 6. The findings in Lim and Snyder (2013) suggest
that moving from non-partisan to uncontested elections may have a stronger effect on judge
behavior than moving from partisan to uncontested elections.

Another institutional feature that we will find useful is the judicial electoral cycle. Like
U.S. Senators, nontenured state supreme court judges face election on a staggered basis,
where a subset of judges are up for election in any particular election year. We can compare
the performance of judges who are up for election to their colleagues who are not up for
election. In our model, being up for election corresponds to a higher return to campaigning
αA and thereby a reduction in judicial output (again, from Proposition 6).

[TABLE 1.2 HERE]

Besides these institutional changes, there are two key rules of appellate procedure that
will play a role in our empirical analysis. In particular, we consider the rules for how cases
are selected for review by the state supreme court, and the rules for how cases are assigned
to authoring judges once they are accepted for review. These rules are listed in Table 1.2.
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As emphasized in the theory, the judge’s discretion to select cases for review is crucial
to the operation of extrinsic incentives and intrinsic motivation. The central idea is that
with discretionary case selection, intrinsic motivation should play a more important role
in performance because judges have more control over their work environment. We divide
state supreme courts into three categories, depending on whether they have full discretion
in case selection, partial discretion (that is, some cases are mandatory), or fully mandatory
review (that is, all cases must be reviewed to some degree). The U.S. Supreme Court has
fully discretionary review. A line of papers in the political science literature have shown
that while judges have some level of discretion under mandatory review, it nonetheless has
substantial compositional effects on the state supreme court caseload (e.g. Eisenberg and
Miller, 2009).8

We don’t have variation over time within state in the rules for case selection. We study
their importance by examining the relative magnitude and significance of our other treat-
ments depending on the case selection rule. In particular, the establishment of an intermedi-
ate appellate court should have a larger treatment effect under discretionary case selection,
as this gives the supreme court more scope to reduce their caseload.

In terms of the model, this can be thought of as a greater increase in the parameter αJ due
to establishing an IAC under full discretionary relative to partial discretion or mandatory
review. Similarly, for courts with higher review discretion, treatments that reduce the return
to outside activities (αA or increase base income I0) might have a larger positive effect on
judging effort (relative to courts with lower review discretion) since the return to judging
time (relative to leisure time) is greater in those courts.

A second procedural rule that we will find useful is the method of case assignment. At the
U.S. Supreme Court, the Chief Justice assigns cases to authoring judges at his own discretion.
At state supreme courts, however, this is the minority rule followed in just 15 states. In 13
states, cases are randomly assigned to authoring judges. In the remaining 22 states, cases are
assigned on a rotating system, with cases arbitrarily assigned to judges based on their order
on the docket. Christensen et al. (2012) examine these rules for a sample of state supreme

8In practice, the appellate review standards are relatively complex. Splitting the states into three cate-
gories required simplification and some subjective coding decisions. The results on changes in employment
conditions without accounting for review discretion can be summarized as follows. First, the IAC effects
on research and quality are still positive but lose statistical significance. The salary effects shrink and lose
statistical significance. The effects from term length are weaker, but there are still positive and significant
effects on case quality. The effects from the non-partisan-to-uncontested reform are qualitatively the same.
The effects from partisan-to-uncontested are no longer negative – there are no effects from this reform in the
aggregate. The baseline effects of the electoral cycle are mostly unaffected, except that the quality reductions
in partisan systems are smaller.
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court decisions, showing that with discretionary case assignment, case characteristics are
significantly correlated with judge characteristics. This means that when comparing the
performance of judges within the same court to each other, estimates from the discretionary
system will likely be biased. For random assignment and rotating assignment, however, case
characteristics and judge characteristics are only negligibly correlated in Christensen et al.’s
(2012) sample. This means that comparing the performance of judges within the same court
to each other would be empirically valid with random or rotating case assignment. For the
analysis of discrete changes in employment conditions, the case assignment rule does not
play a role because the treatment impacts all judges simultaneously. But for the analysis
of the electoral cycle, we exploit the staggered election cycle and compare judges to their
colleagues using a state-year fixed effect, meaning that restricting our analysis to the random
and rotating systems is important.

We have data on several other institutional changes which are not the focus of the present
paper but are included in the regressions as control variables. Probably the most important
of these is the handful of states that moved from partisan to non-partisan elections. We also
have controls for the establishment of a court administrative office, the establishment of a
mandatory retirement age, changes in the number of judges, when New York moved from
partisan elections to governor retention, and when Pennsylvania moved from single-terms to
uncontested re-election.

5 Data

One contribution of this project is the assembly of a new integrated data set on state appellate
courts. At present, there is extensive data on federal court judges (e.g., Epstein et al., 2013),
but no existing comprehensive panel data on state courts. Existing studies, such as Landes
and Posner (1980), Shepherd (2009b), Tabarrok and Helland (1999), Hall and Bonneau
(2006), Gordon and Huber (2007), Lim (2013), and Iaryczower et al. (2013), ask different
questions and/or use different, shorter time periods. Our data set has a much longer time
period and is more comprehensive. The State Court Data Project had four years of data
(1995-1998), and did not have data on how often cases were cited by later judges. Choi et
al’s (2009, 2010) data included three years of cases (1998-2000). These short time frames
only allow cross-sectional studies of judge behavior. Since our data set spans 48 years of
data (1947-1994) it allows us to use a within-judge identification strategy.

We have constructed three data sets, with three types of data: 1) judge characteristics,
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2) institutional variables, and 3) judicial output measures. We discuss these sets of data in
the next three subsections.

5.1 Judge Characteristics

First we have data on the characteristics of individual judges. A team of research assistants
collected these data from a range of sources and built biographies for each judge in the
sample. The key sources include state court web sites, judge obituaries, and Marquis Who’s
Who. Items that were unavailable from these sources were obtained through interviews of
state court administration staff.

[TABLE 2.1 HERE]

Table 2.1 presents summary means and standard deviations for a collection of judge
variables in our sample. We present separate statistics for the different processes by which the
judges were selected. State supreme court judges are hired in middle age: 53.6 years old on
average. They work as judges for an average of 12 years, are overwhelmingly male, and most
of them resign or retire (rather than earn a promotion, die in office, or lose election). Because
promotion (defined in this table as moving to a federal appeals court or to a governorship)
is so rare, career concerns are likely a limited source of incentive pressure for these judges.
We don’t see any large differences across the electoral systems.

5.2 Institutional Variables

The key changes in institutional treatment variables are listed in Tables 1.1 and 1.2. They
are described in Section 4 above. Summary statistics for these variables by state and year are
listed in Table 2.2. The discrete rule changes are represented in the data as dummy variables
that equal one for the years after the law change and zero for the years before. In almost all
cases, reforms are enacted by voters through ballot referendums administered in November
and officially going into effect the subsequent January. In these cases the dummy variable
would turn on in the year following the vote. In cases where the policy is effective in the
first half of the year, it is coded as turning on in that year. For annual salaries, we give the
weighted average across months. The term length changes are combined in a single variable,
where a term length decrease is represented as a negative one. When Tennessee moved back
to a partisan system in 1974, that is coded as a negative one in the partisan-to-uncontested
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treatment variable.9

[TABLE 2.2 HERE]

The institutional variables were collected from a range of sources. Most of the judge salary
data was obtained from the National Center for State Courts (NCSC), which administers an
annual survey of state judge salaries. These data were error-checked by research assistants.
We use BLS data on prices for regions or MSA’s, when applicable, to adjust for inflation.
The appellate review standards were also collected from the NCSC. The case assignment
rules were taken from Christensen et al. (2012).

The data on discrete rule changes were collected from previous papers on judge election
rules, from the web site judicialselection.us, and from inspection of legislation and constitu-
tional amendments. Hanssen (2004) previously coded the election-system changes, although
there were several errors in his data which we have corrected. The other information, for
example on term lengths, was collected from the court web sites and other historical sources.

5.3 Judicial Performance

Our third set of data are judicial performance measures constructed for judicial opinions.
Here we use performance measures suggested as important by Landes and Posner (1980),
Choi et al. (2010), and Epstein et al. (2013). These include the number of opinions writ-
ten, the length of opinions, the amount of research put into opinions, and the number of
subsequent citations to a judge’s opinions. These data were collected by a team of re-
search assistants from Bloomberg Law (bloomberglaw.com), which has the items we need
presented in a standard format that is amenable to automated parsing. We load the case
text and institutional variables into a PostgreSQL relational database, which is ideally suited
to the simultaneous analysis of large text corpora and structured numerical data. A series of
Python scripts interface with the Postgres database to parse the text, compute performance
measures, and merge with the institutional variables. We export to CSV files for use in
Stata.

Our data is constructed from the universe of opinions published by state supreme courts
between 1947 and 1994. The full sample includes 1,025,461 cases. Many of these cases are
summary orders – certiorari denials, habeas corpus denials, and other brief orders that do
not require a full written opinion. These orders are just a few sentences long and are rarely if

9Treating these changes symmetrically is a strong assumption, but most of our estimates are similar if we
treat them as separate reforms. Statistical significance is lower due to the smaller number of experiments.
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ever cited by future judges. Many states in our sample do not publish these types of orders.
Our interest is in the professionally authored legal precedents that explain the ruling for
future judges, so we exclude summary orders from our empirical analysis. Specifically, we
focus on published majority opinions that are seven or more sentences in length – orders
with six or fewer sentences are removed. This step shrinks the sample to 496,099 majority
opinions. Next, we are interested in the behavior of individual judges across time. We
therefore remove unauthored (per curiam) opinions, as well as the small number of opinions
written by non-supreme-court judges, such as magistrates, commissioners, and other special
sitting judges.10 This step shrinks the sample to 387,905 majority opinions (plus attached
discretionary opinions) written by judges for which we have biographical information. This
divides down to 184.7 cases per state per year and 25 cases per judge per year on average.

The list of performance variables, along with summary statistics, are presented in Tables
2.3 through 2.7. First, we use the number of majority and discretionary opinions written.
At the state supreme court level, whether to accept a case for review is often discretionary,
so if judges accept more cases for review they are taking on more work. Whether to write
a discretionary opinion—a concurrence or a dissent—is always up to the judge’s discretion
and involves willingly taking on more work.

Second, we construct effort statistics from the raw text of a judge’s opinions. An appellate
judge’s output is his writing; a rough measure of increased effort would be increased language
output. Here we rely on the total number of words written during a time period, as well as
a basic opinion length measure – the average number of words per majority opinion written.
We also have a measure of the amount of research a judge engages in – the average length
of the Table of Cases gives the number of previous authorities cited in her opinions.

When using opinion length and caselaw research as effort measures, it’s important to note
that a lot of the raw labor inputs into opinion writing and research are provided by supreme
court clerks. If we see changes in output in response to rule changes, that effect may be
due in part to changes in how the judge manages her clerks. From our interviews with state
supreme court court staff, it seems that the number of clerks per judge remained relatively
constant over the time period of our study. Moreover, the processes of clerk selection and
retention were relatively stable and do not seem to be correlated with changes in other
judicial institutions.

10Our treatment variables are uncorrelated with the number and proportion of per curiam opinions, with
the exception of the establishment of the intermediate appellate court. The proportion of per curiam opinions
goes down after an IAC is established. This reflects that per curiam opinions are on average less important
than authored opinions, and that after an IAC is established the court reviews fewer less important cases.
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Third, we have the number of citations to a judge’s opinions by other judges. In our
data, Bloomberg Law staff attorneys have categorized citations as positive, distinguishing,
or negative. A positive cite is a clear signal that a decision is found useful by a future judge.
A distinguishing cite means that part of the ruling is useful, but needs to be clarified – so
this is perhaps a weaker signal of opinion quality. The significance of a negative citation is
more problematic; the most intuitive interpretation is that a negative cite means a judge
made the wrong decision. On the other hand, negative cites could mean that a judge is being
more creative in his judging and allowing for more experimentation in lawmaking. A final
possibility is that negative cites are just another signal of an opinion’s influence relative to
other opinions, and therefore could serve as an additional quality measure.

Using Bloomberg’s citation analysis features, we can construct more fine-tuned data on
judicial citations. We have information about whether a case is discussed by the future
court (rather than cited without comment) and whether it is directly quoted by the citing
court. These measures can be understood as more direct signals that the citing court finds
the opinion useful. The Out-of-State Cites measure includes positive cites from out-of-state
courts; as noted by Choi et al. (2010) among others, this is perhaps the best quality measure
because the cited case serves as persuasive rather than binding precedent. For all of these
citation measures, however, an important caveat is that the number of cites is a joint measure
of both the importance of a case and the effort of the judge.

Finally, we have the number of cases overruled by later courts and the number of cases
superseded by statute (that is, overruled by the legislature). Higher scores on these measures
might be seen as poor judging, since other judges or branches of government are reversing
their decision. On the other hand, higher scores on these measures might also be inter-
preted as a sign of greater judicial independence, which as mentioned could lead to more
experimentation in lawmaking.

[TABLE 2.3 HERE]

[TABLE 2.4 HERE]

Table 2.3 provides summary statistics for case-level variables. Besides the performance-
related variables just described, this table includes a handful of opinion-level variables that
are not used in the empirical analysis but provide context for the type of work performed by
state supreme court judges. We have the case outcome – affirm, reverse, remand, or modify
– and the main areas of law for each case – civil, criminal, administrative, or constitutional.
The first pair of columns gives statistics for the full sample of cases, while the second pair of
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columns gives statistics for the pruned sample of authored legal opinions, which is the sample
of opinions used in the empirical analysis. As expected, the average opinion in the pruned
sample is longer, more well-researched, more well-cited, and has more discretionary opinions
attached. This reflects that the less important summary orders have been excluded. Table
2.4 gives summary correlations within case for the set of performance measures used in the
empirical analysis. Notably, all of our measures are positively correlated within opinion, some
strongly so. In particular, the fact that negative cites are strongly correlated with positive
cites would support the use of negative cites as an additional signal of opinion quality.

It’s tempting to draw causal inferences from these correlations; after all, a well-researched
opinion is likely to be more well-cited due to its higher-quality research. But there are other
unobserved qualities of opinions that also influence the number of citations, such as the
clarity of the legal reasoning or the novelty of the legal issues presented, which are likely also
correlated with the length of the table of cases. While it is an interesting open empirical
question what case features determine the number of citations, we do not have independent
exogenous variation in particular features of opinions and therefore cannot procure credible
estimates of those effects. Therefore in our empirical analysis we use each performance
variable separately and only as a dependent variable. We remain agnostic about the causal
relationships between the various performance measures.

[TABLE 2.5 HERE]

Table 2.5 aggregates the data by judge year. This level of aggregation is used in the
results reported below because it allows the use of a judge fixed effect and treats a year
of work by an individual judge as the unit of observation. If we used case-level data in
the regressions, then the number of opinions written would skew a judge’s weighting in the
estimates. Also, it makes sense for judges who work many years to count more than judges
who work just a few years. Finally, using years rather than months or quarters is helpful
because we avoid problems associated with seasonal variation in performance, for example
due to vacation time.

The statistical levels observed in the data are not especially relevant to our empirical
analysis. Our coefficient estimates are derived from log specifications and can therefore
be interpreted as proportional changes due to the treatments. That said, one might note
that each of these judges is responsible for a large corpus of output in any given year. The
average number of words written annually, 63,831, is the length of a short novel. On average,
a judge’s opinions for a year are used 43 times by judges in other jurisdictions (Total Out-
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of-State Cites), illustrating that state supreme court judges are influential figures that can
play an important role in the broader legal system.

[TABLE 2.6 HERE]

Table 2.6 reports judge-year summary statistics with separate columns for the three
election systems. States with governor re-appointment, legislative re-appointment, or life
tenure are not included in this table. The election systems are similar on most measures. In
the uncontested merit systems, judges write longer opinions, and they have longer tables of
cases (caselaw research). They are also superseded by statute more often. In the non-partisan
systems, citations per opinion are lower in some categories. These differences in levels of
the performance variables across systems and across judges could be due to differences in
institutional variables, to selection of different judges, or just to unobserved cultural factors
or norms. We cannot say that a specific measure on a particular performance variable
indicates high performance or high quality. Instead, we look at proportional changes in the
variables relative to a judge’s baseline in response to treatment, making the more modest
assumption that higher measures on these variables relative to baseline means higher effort
or quality for a particular judge.

[TABLE 2.7 HERE]

Finally, Table 2.7 reports summary correlations for the performance variables using the
judge-year data set. As with the case-level correlations reported in Table 2.4, the judge-year
correlations indicate that the performance measures are mostly correlated within judge over
time. The multiple measures of output and quality provide multiple signals of the amount
of time a judge spends on his opinions. The important exception in this table is the number
of majority opinions, which is negatively correlated with most of the quality measures. This
suggests that judges face a tradeoff between quantity and quality. These correlations may
reflect that judges with larger caseloads have to sacrifice on quality, or it may just be a case
composition effect where judges with larger caseloads also tend to work on less important
cases. The goal of our empirical work is to discriminate between these types of explanations
using panel data.

6 Empirical Strategy

The core of our empirical approach is to exploit within-judge variation in performance. More
precisely, consider the following setup with three types of data. First, we have judge char-
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acteristics Xi, which include observables such as age, experience, and education, as well as
unobservables such as ability and preferences (These would include λ and ~β from the model).
Second, we have time-varying employment conditions Zit, which generally vary within state
over time but could also vary by judge within state (due to a staggered electoral cycle, for
example). These variables include compensation, rules for appointment and retention, term
length, etc. Third, we have judge performance outcomes Yit, which are constructed from
the sample of judicial opinions as described in Section 5.3. We would like to compare judge
performance under conditions ZA and ZB, such that the causal impact of potential outcome
A compared to B is given by:

Y A
it − Y B

it = F
(
ZA, Xi, t

)
− F

(
ZB, Xi, t

)
where F (·) describes the outcome as a function of the treatment (Z), judge characteristics
(Xi), and time (t).

Previous papers on judicial employment conditions have taken two different approaches to
solving the identification problem. The structural approach, best-known from the industrial
organization literature (e.g., Angrist and Pischke, 2010), assumes that the model of judge
behavior is known and that only parameter values are unknown. Two leading applications
of this approach to state supreme court judges are Lim (2013) and Iaryczower et al. (2013).
These types of papers illuminate the relative importance of different mechanisms assuming
that those mechanisms exist, but they cannot demonstrate the existence of causal effects.

A second approach is to estimate cross-sectional effects conditional on observables. The
two leading applications of this approach to state supreme court judges are Choi et al.
(2009) and Choi et al. (2010). This approach assumes that Xi captures all the relevant
characteristics of a judge. Then whenever Xi = Xj, we have that

F (Z,Xi, t) = F (Z,Xj, t) ,∀Z.

If we observe the Z assigned to different judges, we can estimate the causal effect via

Y A
it − Y B

it = F
(
ZA, Xi, t

)
− F

(
ZB, Xj, t

)
and no time variation is needed. The problem with this approach is that judges and courts
may have unobserved characteristics that vary systematically by state. If so, correlation
between performance and employment conditions are not likely to be causal links, but the
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result of differences between the judges selected.
Our solution to the identification problem is to use the panel structure in our data. In-

tuitively, we view the 50 states of the United States as 50 potential experiments. We use
changes in state laws determining judicial employment conditions over time as natural exper-
iments, measuring the changes in judicial performance in response to changes in employment
conditions. Formally, we are interested in measuring:

Y A − Y B =
∑

(i,t)∈T (A,B)

F
(
ZA, Xi, t

)
− F

(
ZB, Xi, t− 1

)
#T (A,B) ,

where T (A,B) is the set of all the judges i and periods t where employment rule ZA prevailed
in period t and employment rule ZB prevailed in period t− 1. We hold fixed as many state-
and judge-level characteristics as possible, with the hope of identifying the causal effect of
the change from ZB to ZA. Bertrand et al. (2004) show that, if one includes state time trends
and time dummies, under relatively weak conditions one can correctly identify the effect of
a change at the state level on individuals in that state. A number of studies have used this
approach in a law-and-economics context, including Miles (2000), Autor et al. (2004), Autor
et al. (2006), MacLeod and Nakavachara (2007), Currie and MacLeod (2008), Carvell et al.
(2012) and Avraham et al. (2013).

Our econometric specification is a linear model estimated by ordinary least squares. We
index records by ist, where we have judge i, state s, year t.11 Our set of judge characteristics,
described in Section 5.1, is represented by Xi. Our vector of treatment variables, described
in Section 5.2, is represented by Zist; what is included varies by regression and is described
in more detail in the results section. We have a set of performance measures Yist, described
in Section 5.3, which are constructed from the sample of opinions written by judge i working
in state s during year t. The outcome variable in our regressions is yist = log(1 + Yist);
coefficients can therefore be interpreted as proportional changes due to reforms.12

Formally, we estimate

yist = TIMEt + JUDGEi + STATEs × t+ Z ′istρ+ εist

where TIMEt is a fixed effect for year t, JUDGEi is a judge fixed effect, and STATEs × t is
11More precisely, it is court s, since Oklahoma and Texas each have two courts of last resort.
12We use 1+Yist to account for zeros in the data; the means of the variables are mostly far from zero. Our

results are robust to using levels or the inverse hyperbolic sine rather than logs of the dependent variable.
The adjusted R2 is usually higher in the logs specification than in levels.
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a state-level linear time trend for state s. The year fixed effect allows for arbitrary national
trends in the performance variable. The judge fixed effect controls for time-invariant state-
level and judge-level characteristics. The state time trends control for preexisting trends in
the performance variable that may be confounded with changes in state laws.13

Consistency requires that, conditional on all other covariates, the treatment variable is
uncorrelated with the error term. There are two arguments in favor of conditional indepen-
dence of rule changes and performance. First, as suggested in Hanssen (2004), amendments
to judge employment contracts are proposed as a result of external political conditions,
rather than in response to judge performance. Second, a majority of voters (or legislators)
have to ratify these amendments, meaning that passage has a random component.14 These
arguments strengthen the notion that changes in employment contracts cause changes in
judging effort, rather than vice versa.

Following Bertrand et al. (2004), we use robust standard errors clustered at the state level,
allowing for heteroskedasticity and for arbitrary correlation of the error term within state
across judges and across time. This is sensible because unobserved shocks to performance
are likely correlated within the same court. This clustering method is necessary for valid
statistical inference.15

7 Results

This section presents our empirical results. We have five sets of results. First, Section 7.1
reports results on establishing an intermediate appellate court. Results on increasing judge
salaries are presented in Section 7.2. The results on extending judge term lengths are in
Section 7.3. Section 7.4 presents the results on changing electoral systems, while Section 7.5
reports the effect of being up for election in various electoral systems.

13Our results are robust to the inclusion of a full set of dummies for years of judge experience, meaning
that the effects are not generated by mechanical changes in judge human capital. The results are robust to
removing the first and last years of each judge’s career, meaning that they are not generated by outliers related
to different case compositions for younger/older judges, or for judges transitioning between positions. Finally,
when we use a fixed effect for a cohort of judges to control for judge turnover, the coefficient estimates have
the same sign but are smaller since many of the effects occur toward the end of the ten-year effect window.

14And indeed, we observe several failed reforms that attempted to make the same changes that we examine
here. We do not observe the same effects on performance as the successful reforms (but it is a small sample
of states).

15Our statistical tests are robust to using two-way clustering by state and year. See Cameron et al. (2011).
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7.1 Effect of an Intermediate Appellate Court

First we look at the effect of introducing an intermediate appellate court (IAC). When an
intermediate appellate court is operating, supreme court judges have a lot of help in reviewing
cases and have more discretion in whether to accept cases for review. Reducing the caseload
should mechanically reduce time demands for the judges, and hence these regressions provide
a robustness check. In terms of the model notation, this reform can be seen as reducing t0,
increasing T̄ , and/or increasing αJ .

Note that in the case of the IAC reform, the assignment to treatment is clearly not
random. These courts were established because the supreme court was overworked, and
anecdotal evidence suggests that the supreme court judges actively lobbied for the lower
court.16 We can measure the effect of the treatment on the judges in these states. But we
can’t make strong external validity claims about the effects of an IAC in states that did not
choose to establish one.

Formally, we estimate

yist = TIMEt + JUDGEi + STATEs × t+ Z̄ ′stρ̄+ Z ′stρ+ εist (7.1)

where TIMEt is a fixed effect for year t, JUDGEi is a judge fixed effect, and STATEs × t
is a state-level linear time trend for state s. The term Z̄st is a vector of indicators equaling
one for the baseline time windows of ten years before and ten years after each of the policy
changes discussed in Section 4. Zst is a vector of treatment indicators for the ten years
after each rule change. Thus, with the inclusion of the judge fixed effects, the estimates for
the elements of ρ can be interpreted as the average difference in within-judge performance
for the ten years after the policy change relative to the ten years before the policy change.
This ten-year-window specification accommodates the average career length of state supreme
court judges – having a longer effect window would give too much weight to the handful of
judges who work on the court for many years before and after the reform. Using a shorter
effect window weakens our effects – it takes a few years for the full effects of the reforms to
materialize.

[TABLE 3.1 HERE]
16For example, the Massachusetts judiciary web site states: “The Supreme Judicial Court’s appellate

caseload had greatly expanded through the late 1950s and 1960s. Expansion was fueled in part by a huge
increase in criminal appeals. . . Supreme Judicial Court Chief Justice Joseph Tauro, with considerable
support and assistance from SJC Clerk John E. Powers, leaders of the Legislative and Executive Branches,
and the state’s bar associations, succeeded in getting an intermediate appellate court established in 1972.”
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Our estimates of the effect of establishing an intermediate appellate court are reported
in Table 3.1. Each coefficient is from a separate regression, with the outcome variable
in the leftmost column and the three subsequent columns including the three estimating
specifications, using different fixed effects and trends. Column 1 estimates the intermediate
appellate court effect by comparing across states within years, basically giving the average
difference in supreme court judge performance between states that have an intermediate
appellate court and those that don’t. Column 2 gives the within-state effect, which compares
how the supreme court as a whole did after establishing the IAC, with both sitting judges
and newly arrived judges. Column 3 gives the within-judge effect, looking only at the average
treatment effect on sitting judges at the time of the rule change.

As expected, adding an intermediate appellate court reduces the number of opinions
written. After the change the supreme court judges are sharing the caseload with a lower
court. Interestingly, the decrease in opinions written does not significantly decrease the
total number of words written because judges are compensating by writing longer majority
opinions. On average, the cases are more well-researched. The longer, more well-researched
opinions are also of higher quality, as measured by positive cites, distinguishing cites, discuss
cites, quoted cites, and out-of-state cites. The increase in negative cites may reflect a greater
level of judicial independence and experimentation, which is consistent with their having
more time and energy in opinion-writing.

As emphasized in the theory, the level of discretion given to state supreme court judges in
selecting cases for review should matter a lot in how they reallocate their time in response to
changes in employment conditions. Therefore we have interacted the effects of the treatments
with the level of discretion given in each state. Formally, we have estimated

yist = TIMEt+JUDGEi+STATEs× t+ Z̄ ′stρ̄+Z ′stρ+γPDZ ′stρ
PD +γMRZ ′stρ

MR+ εist (7.2)

where γPDis a dummy equaling one in the partial-discretion states, while γMR is a dummy
equaling one in the mandatory-review states (as described in Section 4 and listed in Table
1.2). These dummies were included as controls in the previous table – and they were signifi-
cant in the sense that model fit improved with their inclusion. The coefficient ρ, reported in
Table 3.1, measures the baseline effect of establishing an intermediate appellate court in the
full-discretion system, while the coefficients ρPD and ρMR respectively give the additional
interacted effects under partial discretion and mandatory review. Note that the differences
in results between the case selection systems do not have a causal interpretation. While the
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theory gives us good reason to believe that discretion matters, these rules do not vary over
time and could be confounded with other court and judge characteristics.

[TABLE 3.2 HERE]

Table 3.2 reports the baseline within-judge effects from Table 3.1 Column 3 along with the
interacted effects by appellate review standard. Note that the number-of-opinions coefficients
are positive – they are not significant, but the difference is proportionally large, consistent
with lower discretion constraining the ability of judges to reduce their caseload in response to
the reform. In turn, some of the effects on quality are reduced – relative to the baseline effect
with full discretion, the IAC effect in partial-discretion states is weaker (that is, negative) for
opinion length, research, and opinion quality. For opinion length, positive cites per opinion,
and discuss cites per opinion, that difference is statistically significant. For mandatory
review, we don’t see much difference compared to full discretion, but there are only three
states in this sample (few states keep fully mandatory review if they have an intermediate
court).17

The effects on per-opinion performance measures in Tables 3.1 and 3.2 are potentially
from two sources. First, an IAC increases judge discretion over case selection, so they may
be selecting a set of cases that are more interesting on average. Second, judges may be
putting more effort into the cases left over. The average length, research, and cites might
increase without increases in judge effort just because the set of cases is different. To study
this, we look at how our performance measures change on a fixed number of the most
important cases in a judge’s portfolio, with the idea that higher performance on these cases
is due to higher effort in response to having more time. Specifically, we construct a set of
judge-year performance data using averages from the five lowest-quality opinions and five
highest-quality opinions published for each judge, ranked by the number of positive citations.
This necessitates the exclusion of a handful of judge-years with fewer than ten opinions. If

17For completeness we also ran regressions interacting the establishment of an intermediate appellate court
with the type of retention system in the state. The decrease in number of opinions after an IAC is established
is concentrated strongly in the partisan election states. Partisan judges are also the only ones that reduce
their total number of words written. In light of our other evidence, this could be interpreted as suggesting
that these judges care less about their work and have the strongest desire to reduce their workload when given
more discretion over it. Average majority opinion length and length of the table of cases increase in all of the
systems, although the standard errors are larger in the non-partisan and uncontested systems. The increase
in caselaw research per opinion is actually largest for partisan judges – but likely reflects that they are no
longer reviewing the less important opinions. Among the elected judges, the increase in positive citations
and quoted-in citations are only seen in the non-partisan system. In the partisan system and uncontested
system, there are no effects on these measures. There are mixed results for the other quality measures.
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we observe a change only in the bottom-quality cases, that suggests the IAC effect consists
solely of a change in the composition of cases. If we observe a change in the top-quality cases
as well, that suggests the judges are using their extra time to put more work into important
cases.

[TABLE 3.3 HERE]

The effect of establishing an intermediate appellate court on the bottom five and top
five cases by quality are reported in Table 3.3. As with Table 3.2, we report the interacted
effects by appellate review standard. As expected, the bottom 5 cases (Column 1) show
large increases in most quality measures, reflecting that the less important cases are no
longer being accepted for review and the tail of the distribution is being cut off. In terms of
our model, this is consistent with the analysis of λ and V1(·) where judges rule on the more
important cases first.

The effects on the top 5 cases (Column 2) are weaker, with evidence of higher effort
consisting of longer opinions with longer tables of cases. This suggests that with the extra
time from a reduced caseload, judges are spending more time on their most important cases,
writing longer majority opinions that are more well-researched. For this reform, however,
that extra work does not translate into more citations.

Under partial discretion (Columns 3 and 4), meanwhile, these positive effects are sig-
nificantly weakened, for both bottom-end and top-end cases. Relative to the full discretion
case, these judges do not increase effort as much because their workload is not reduced as
much. For mandatory review (Columns 5 and 6), the effects on the bottom-end cases are
reversed on a few measures. At the top end, we actually see improvements in quality for
the mandatory review states, suggesting that with what extra time they get from the reform
they spend it on their most important cases.

Overall, these results are consistent with the hypothesis that judges have an intrinsic
incentive to do good work. When given more discretion to select cases, judges choose the
more interesting cases that have a stronger impact on the law. When their workload is
reduced due to a smaller caseload, they spend more time working on the cases remaining on
the docket.

7.2 Effects of Judge Salary Changes

In this section we measure the effect of judge salary on judge performance. This analysis is
motivated by Proposition 6, which states that increasing base income I0 should reduce time
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spent on outside activities and thereby increase time spent on judging. We use a standard
panel data setup with annual judge performance data. Specifically, the outcome yist for
judge i in state s at year t is modeled as

yist = TIMEt + JUDGEi + STATEs × t+ ρZst +X ′stβ + εist (7.3)

where TIMEt is a fixed effect for year t, JUDGEi is a judge fixed effect, and STATEs × t
is a state-level linear time trend for state s, Zst is the log real annual salary paid to judges
in state s at year t, and εist is an error term. The set of control variables Xst includes
treatment dummies for all of the institutional reforms listed in Table 1.1 and described
in Section 4. This regression effectively compares deviations from the detrended mean log
salary to deviations from the detrended outcome variable. Outcome variables are in logs, so
coefficients can be interpreted as the predicted percent change in the outcome variable for a
one percent increase in real salary.

[TABLE 4.1 HERE]

Table 4.1 reports the salary results. Column 1, with only year fixed effects, is the closest
specification to that used in Choi et al. (2009). Column 2 gives the within-state effect which
would include the effect of salary increases on sitting judges and the quality of new judges.
For analyzing only the incentive effect, we look at Column 3.

Consider first Column 1, which compares judges across states. There are large and
significant effects. Judges with higher salaries tend to write fewer opinions, but they are
longer and have more citations. In Columns 2 and 3, the effects mostly disappear. This
reflects the unobserved heterogeneity in court rules and in judge characteristics across states,
which are correlated with both salaries and our performance measures. Due to other judge-
level and court-level factors, those judges paid higher salaries are also the ones who write
fewer, better opinions.

However, we do see weak evidence of long-term incentive effects of salary changes. In
particular, both within-state and within-judge, increases in log salary are associated with
increases in positive cites, discuss cites, and quoted cites per opinion. The other measures
are positive as well, although not statistically significant. The within-judge measures are
pretty much identical to the within-state measures, meaning that these are incentive effects
on sitting judges.18

18Interacting salary changes with the retention system shows that there are similar (small positive) effects
of log salary on effort across the different electoral systems.
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As done in Section 7.1 with intermediate appellate courts, we have interacted the effects
of salary changes with the level of review discretion in each state. Specifically, we have
estimated

yist = TIMEt+JUDGEi+STATEs× t+ρZst+ρPDγPDZst+ρMRγMRZst+X ′stβ+ εist (7.4)

where as before, γPDis a dummy equaling one in the partial-discretion states, while γMR is a
dummy equaling one in the mandatory-review states. These dummies were included in the
Table 4.1 regressions, which reported the baseline salary effect for full-discretion states.

[TABLE 4.2 HERE]

Table 4.2 highlights the importance of discretionary review in this result. As Table 3.2
did with IAC’s, this table shows the baseline within-judge effect as well as the interacted
effects with partial discretion and mandatory review. While we see salary-related increases
in opinion quality in the full-discretion states, the judges in mandatory-review states respond
to salary increases by decreasing quality. The effect is statistically negative if you look at
these states individually without interacting them with the full-discretion states.

The effects on time use of relieving time pressure from outside activities is stronger when
a judge has discretion over using his time. One way to interpret this result is that time spent
on judging is less valuable under mandatory review. They have less intrinsic motivation
for their job due to having less control over their work environment, so the leisure effect
is stronger than the intrinsic-motivation effect. We emphasize again, however, that these
differences across the case-selection systems could be due to selection of different judges and
have nothing to do with the incentive effects of the discretion rules.

7.3 Effects of Term Length Changes

Here we estimate the effects of changes in term lengths, as discussed in Section 4. With
a longer (shorter) term of office, judges face weaker (stronger) electoral incentives because
they have to face election less (more) often. Therefore increasing the term of office should
result in judges spending more time on what they care about.

This rule change occurred in ten states in our sample, but it is independently identified
in only eight states due to the co-occurrence of other reforms in two of the states. Of these
states, at the time of the reform Hawaii had governor retention, Vermont had legislative
retention, Kentucky, Montana, and South Dakota had non-partisan elections, Louisiana
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had partisan elections, and Illinois, Indiana, Pennsylvania, and Maryland had uncontested
elections.19

[TABLE 5.1 HERE]

The results reported in Table 5.1 come from estimating Equation (7.2). As with the IAC
effect in Section 7.1, Column 1 gives the across-state effect, Column 2 the within-state effect,
and Column 3 the within-judge effect. The Column 3 coefficients capture the average effect
of a term length change on all judges who are active at the time the change occurred in each
state relative to the state-specific trend, in the ten years after the policy change, relative to
the ten years before the policy change. As with the IAC regression, dummies for all other
rule changes are included.

As can be seen in Column 3, when judges get more time due to changes in term length,
they respond by increasing opinion quality. While there are no significant effects on number
of opinions and opinion length, there is an increase in caselaw research and an increase
in several of our opinion quality measures. After an increase in the term length, we see
improvements on positive cites, distinguishing cites, discuss cites, quoted cites, and out-of-
state cites. As with the IAC, there is also an increase in negative cites, suggesting that
they are writing opinions that matter, but which are controversial. These estimates are
consistent with the hypothesis that longer terms make intrinsic incentives more powerful,
with the result that judges invest more in the task of opinion writing.

[TABLE 5.2 HERE]

To further explore the importance of discretion over case selection as emphasized in
the model, Table 5.2 gives the baseline within-judge effects from Table 5.1 along with the
interacted effects by appellate review standard. With this reform, the limitations of par-
tial discretion in case selection do not seem to restrict the salutary effect, with these two
states actually demonstrating stronger effort/quality responses in some ways. With the two
mandatory-review states, however, notice the following: The term-length effects on caselaw
research and opinion quality are reversed. They are statistically significantly different, in

19Interacting the term length change with the retention system results in the following observations. The
positive effects on quality are strongest in the governor retention, non-partisan election, and uncontested
election systems. Unlike the other results, there are clear positive effects on quality even in the partisan
election systems, with partisan judges showing the largest increase in caselaw research. The term length
effect is actually negative overall in the legislative retention system (Vermont).
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the negative direction, from the baseline effect in the full-discretion states. Under manda-
tory review, judges have little discretion to set their work load so the operation of intrinsic
motivation is weaker.

7.4 Effects of Election System Changes

This section reports the effect of changing judicial election systems. Like the term length
extension, these reforms weaken extrinsic electoral incentives and give judges more discretion
over their time use. As with the intermediate appellate court effects and term length effects,
the estimates are generated by estimating Equation (7.2). Tables 6.1 and 6.2 report the
results on moving from a non-partisan contested election system to an uncontested election
system, while Tables 7.1 and 7.2 report the results on moving from a partisan contested
election system to an uncontested election system. As we will see, partisanship matters.

[TABLE 6.1 HERE]

As shown in Table 6.1 Column 3, the weakening of electoral incentives associated with
moving from non-partisan to uncontested elections is associated with an increase in perfor-
mance on various measures. While the number of majority opinions doesn’t change, the
number of dissenting opinions does. This means judges are voluntarily taking on more work
to express their legal and policy views. As with the term length increase, caselaw research
increases. There are strong positive effects on the quality of opinions written, as reflected in
positive cites, distinguishing cites, discuss cites, and quoted cites. This suggests that judges
are working harder on opinions they care about.20 Concordantly, the tenured judges are
overruled less often by later courts, perhaps because their opinions are more persuasive.

As with the IAC and term length changes, intriguingly, there are higher negative cites per
opinion. Moreover, the judges are superseded by statutes more often. These results could be
interpreted (along with the increased number of dissents), as greater judicial independence
(as in Choi et al. 2010). Judges now face less pressure to pander to voters and the political
system generally; they decide cases following their own preferences and therefore with more

20Another possible interpretation of the citation results is that the composition of cases changes after the
reform due to political reasons. Elected judges may not want to take cases that are politically controversial,
for example cases about abortion rights. After the reform they take these types of cases and therefore are
cited more often. Given the structure of our data and in particular the absence of a good measure for the
controversy of a case, we can’t satisfactorily test for this possibility. However, we note that the other reforms
– the IAC, term length change, and salary change – do not change the politicization of the supreme court yet
have similar effects on citations. If our results for the election system changes were due to case composition,
we wouldn’t expect to have effects for the non-political reforms.
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variance. In consequence their reasoning will be criticized by future judges and superseded
by voter-driven legislators more often.

[TABLE 6.2 HERE]

Following in the stride of previous sections, Table 6.2 looks at the move from non-partisan
to uncontested elections interacted with the level of appellate review discretion in each of
these states. Looking first to the Partial Discretion column, it seems that the treatment
operated differently on the judges in this state (Maryland). Instead of increasing research
and opinion quality, judges in this state decreased the number of opinions and increased
opinion length. Meanwhile, there don’t seem to be many differences between the mandatory-
review states and the full-discretion states from this treatment, which could mean that the
judges in this set of mandatory-review states have other means besides formal case selection
to control the composition of the case portfolio.

[TABLE 7.1 HERE]

Next we look at the effect of moving from a partisan system to an uncontested system.
Before the reform, partisan politicians selected by the political party apparatus ran for elec-
tion to be state supreme court judges. After the reform, they had de facto tenure; both
political parties and voters had far less influence on judge behavior. As shown in Table
7.1, moving from the partisan system to the uncontested system has no positive effects on
performance – it actually has some negative effects. In particular, there is a statistically
significantly negative within-judge effect on positive cites per opinion, (marginally) distin-
guishing cites per opinion, discuss cites per opinion, and out-of-state cites per opinion. In
response to weakened electoral incentives, performance among these partisan judges actually
falls.

[TABLE 7.2 HERE]

Table 7.2 shows that case review discretion also matters for this reform. The decreases in
quality after the reform are weaker under partial discretion, proportionally if not statistically.
At least by the size of the coefficient, they might even go in the other direction.

There are two main approaches for reconciling the different effects of the non-partisan-
to-uncontested and partisan-to-uncontested reforms. First, we can look to the differences in
electoral incentives imposed by the non-partisan and partisan systems. As shown in Lim and
Snyder (2013), non-partisan contested systems have the most competitive election challenges
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where voters and bar associations pay attention to judge campaigning. In the partisan
system, people vote based on party affiliation rather than judge campaign activities. In the
uncontested system, judges have tenure so there are no campaigning incentives to speak of.
In the non-partisan system, therefore, campaigning and other election-related activities are
more beneficial and judges allocate time away from judging and toward those activities. We
would observe this in the data by the increase in judge performance on moving away from
the non-partisan system, with a zero effect on moving away from the partisan system.

However, we don’t see a zero after the partisan reform – we see a negative, which can’t be
explained just by Lim et al.’s hypothesis. Another hypothesis is that judges selected by the
non-partisan system are different from those selected by a partisan system. On this view,
partisan-selected judges have lower intrinsic preferences for judging. Non-partisan elections,
influenced as they are by bar associations and news editorials, select for more technocratic
judges that do have an intrinsic motivation to increase decision quality when they have
more free time. Thus, when electoral incentives are weakened, non-partisan-selected judges
spend more time on their opinions. Partisan-selected judges under mandatory review are
busy working through the mandatory caseload so there is no effect from tenure. But under
fully discretionary review, opinion quality goes down for partisan-selected judges due to low
intrinsic preference for judging.

7.5 Electoral Cycle Effects

To further study the effects of electoral incentives on judge behavior, we look at how judges
change their behavior over time in response to the election cycle. In particular, we can
exploit the staggered election cycle and compare judges sitting on the same court. The
election schedule is arbitrarily assigned by history, so one can reasonably assume that it is
uncorrelated with other institutional or socioeconomic factors that would affect individual
judge performance. Judges who are up for election have less free time than judges who
are not up for election, so if judges have intrinsic motivation to do their job then they will
spend less time on it when up for election. Moreover, this effect should be weakest in the
uncontested electoral system where judges have de facto tenure.

Formally, we estimate

yist = JUDGEi + STATEs × TIMEt + Z ′istρ+ εist

where JUDGEi is a judge fixed effect,and STATEs × TIMEt is a state-year fixed effect for
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each s and year t. The term Zist = (ZNP
ist , Z

P
ist, Z

U
ist) is a vector of indicators for each of

the three electoral systems (non-partisan, partisan, and uncontested) that equals one when
judge i is up for election at year t in that system. This regression compares the performance
of judges who are up for election to other judges on the same court that are not up for
election, controlling for judge-specific characteristics and arbitrary state-level trends. As
noted in Section 4, we restrict this analysis to states with random or rotating case assignment
(although this doesn’t matter for the results). In these states, there is less scope for giving
easy cases to the election-cohort judges, so we can interpret changes in output as changes in
effort rather than changes in the types of cases a judge hears.

[TABLE 8.1 HERE]

Table 8.1 reports the results on the performance effect of being up for election, with
three triads of columns representing the fixed-effects specifications. The first set of columns
includes state fixed effects and state trends; the second set of columns includes judge fixed
effects and state trends; the third set of columns includes judge fixed effects and state-year
fixed effects. Within specification, the abbreviations NP, P, and U stand for non-partisan
elections, partisan elections, and uncontested elections, respectively. While the third set of
columns is preferred for measuring the causal effect on judges of being up for election, the
first set of columns is useful because it summarizes the average effect on the whole court
when more judges are up for election in a particular year, relative to trend (although these
coefficients also include other election-year factors unrelated to judicial elections).

First consider the effects in NP3, which give the effect of being up for non-partisan election
relative to other judges on the court. With less time for judging, how do they reorganize their
time? They write (marginally) fewer opinions, significantly fewer dissents, and significantly
fewer total words. They are directly reducing the amount of work done. However, this
change in work level does not affect opinion length, research, or opinion quality; it seems
that they reduce the number of majority and discretionary opinions in order to maintain
the quality of their majority opinions. This could be interpreted as evidence that these
non-partisan-selected judges care about the quality of their opinions. It is also important to
note that these judges are making decisions as a group; judges who are not up for election
are likely picking up some of the slack for their colleagues who are up for election.

Next, examine column P3. As with the non-partisan judges, partisan judges when up for
election reduce the number of opinions written and number of words written. The number
of dissents is not affected, however. Moreover, the length of opinions and caselaw research

40



decrease during elections, suggesting that part of the time difference comes out of the work
put into individual opinions. In turn, there are negative measures on some of the per-opinion
citation measures, notably distinguishing cites, discussion cites, quoted cites and out-of-state
cites. When up for election, the partisan judges compromise on quality – unlike their non-
partisan counterparts. This is consistent with the discussion in Section 7.4 about differences
in how these systems select judges.

Finally, consider column U3 on uncontested elections. In contrast to the previous two
columns, we don’t see any statistically significant negatives. If anything, these judges work
a bit harder during their election years, as indicated by an increase in caselaw research and
out-of-state citations. These results reflect that with uncontested retention elections, the
judges have de facto tenure and don’t need to reduce their time allocation to judging based
on the electoral cycle.

[TABLE 8.2 HERE]

As a final empirical analysis, we examine differences in the electoral effect due to manda-
tory case review. Table 8.2 reports these results. There are three sets of columns, but they
are divided up by system and each coefficient is from a regression that includes judge fixed
effects and state-year fixed effects. As with previous sections, we interact the electoral effect
with the appellate-review rule.

In the non-partisan system, the negative effects on majority and dissenting opinions
vanish under reduced discretion – these judges don’t have as much control over their case
portfolios. Correspondingly, the effect on total words written is weaker. With partial discre-
tion, elections have a more negative effect on opinion length and research, perhaps reflecting
the effect of less time to work on the mandatory-review cases.

In the partisan system, under partial discretion the negative effect on number of majority
opinions is weakened to zero. Instead, these states have a strong negative effect on concur-
rences written, which could be another margin of reducing work that the full-discretion
judges accomplish by reducing majority opinions written. Aside from that, there are mostly
zeros in the Partial Discretion column, meaning that the judges in these states reduce work
as much as their full-discretion counterparts.

Finally, in the uncontested system, examining the review-standard coefficients shows
that case selection matters even under de facto tenure. Under mandatory review, the judges
who are up for election write fewer opinions, suggesting that the judges who are not up
for election cover their colleague’s mandatory caseload to some degree. This makes sense
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because even with mandatory appeal, there is generally discretionary assignment of cases
across judges. Like the partisan judges under partial discretion, the tenured judges under
mandatory review reduce their concurrences in response to electoral demands, however weak.
The other estimates are somewhat haphazard and don’t contribute to a clear picture.

8 Discussion

The goal of this paper has been to measure the causal effect of changes in employment
conditions on judicial behavior. Given that judges have low powered incentives that do not
explicitly link pay to performance, a standard agency theory would predict that reducing
incentive pressure would have no effect on behavior. We can reject that hypothesis; the
reduction of time pressure is associated with better-researched opinions that are cited more
often by later judges. When time pressure increases, judges prefer to reduce the number
of opinions written rather than compromise on quality. These findings are consistent with
the view that judges are professionals who care about the quality of their work, and that
at the margin they prefer to maintain high quality at the cost of lower quantity. We have
shown not only that judges have intrinsic values, but also that those values include quality
appellate opinion writing.

We have also shown that the importance of intrinsic motivation depends on the observ-
able characteristics of courts and judges. Discretion over case selection – that is, the level
of control a judge has over his work material – contributes to stronger effects of intrin-
sic motivation, consistent with the early work of Deci (1971). In addition, the politics of
judge appointment seem to matter a lot, with partisan judges responding less well to stronger
tenure than their non-partisan counterparts. This suggests that non-partisan systems, where
expert bar association evaluations are more influential in the electoral process, select for an
intrinsic quality preference more powerfully than partisan systems, where political party
affiliations matter most.

These results provide field evidence for theory work on intrinsic motivation (Benabou and
Tirole, 2003; Prendergast, 2008; Rebitzer and Taylor, 2011). State supreme court judges
are a highly selected group of individuals, concluding a significant career in the law by
serving in one of the most prestigious legal positions in their state. Our results support
the unsurprising claim that state supreme court judges are motivated by professionalism
(White, 1959; Wilensky, 1964), by career concerns (Dewatripont et al., 1999b; Francois,
2000; Prendergast, 2007), or both. Extrinsic incentives that impose time pressure reduce
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judge performance by crowding out intrinsic motivation to do a good job, consistent with
previous empirical work in other settings (Gneezy et al., 2011).

Researchers in law and economics have begun to recognize that what judges care about
matters for their output. For example, Epstein et al. (2013) quote correspondence from
economist Andrei Shleifer:

Consider common law judges who face few prospects of promotion. . . and cannot
be fired or voted out. These judges face almost no incentives. They need to
move cases through, and they need to be not so utterly random that they get
overturned very much. But these are not enormously strict constraints. So what
consequences follow? I think that in this context just about any external or
internal motivation can prove decisive.

We have provided empirical evidence of the interaction between such external and internal
motivations. By demonstrating that judges care about their opinion output, these findings
strengthen the previous empirical studies using features of judicial opinions to measure ju-
dicial performance (e.g., Choi et al., 2010; Epstein et al., 2013). Our results support the
view that both institutional rules and judge preferences are important inputs into a well-
functioning legal system, which might partly explain the significant cross-country variation
in the quality of legal systems (Djankov et al., 2003).

The recent work in behavioral economics has demonstrated a great deal of variation in
individual preferences. In particular, this work has shown that the standard agency model’s
assumption that agents are motivated only by pecuniary returns is a (useful) simplification.21

It remains an open question the extent to which we could design institutions that select
individuals with particular social preferences, and in particular a preference to act in the
public interest.22 Our results suggest that state appellate court judges are one group of
officials where institutions do matter for selection of preferences.
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A Theory Appendix: Solution to Judge Optimization
Problem

A.1 General Case

We begin by considering a general time allocation problem, and then we apply the solution
to the judge’s problem. There are n activities, indexed by i ∈ {1, .., n}. The time allocated
to each activity is given by Ti, with vector representation ~T = {T1, ..., Tn}. Let T̄ > 0 be
the total time available. The gain from each activity is represented by Ui (Ti, αi), with the
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corresponding payoff function given by:

u
(
~T , ~α

)
=

n∑
i=1

βi log (Ui (Ti, αi)) , (A.1)

=
n∑
i=1

βiui (Ti, αi) . (A.2)

Note that since Ui is (weakly) concave in Ti, then ui is strictly concave in Ti (a strictly
concave function of a concave function is strictly concave). The sum of concave functions is
concave, so u(·) is concave in ~T . The agent faces the following time constraints:

n∑
i=1

Ti ≤ T̄ (A.3)

Ti ≥ 0,∀i. (A.4)

The objective is to allocate time across activities to maximize the payoff function subject to
these constraints.

Existence and uniqueness follow from the standard concave optimization assumptions
over a compact, convex set. We can characterize the optimum using the first order conditions
for the Lagrangian:

L = u
(
~T , ~α

)
+ µ

(
T̄ −

n∑
i=1

Ti

)
.

Let ~T ∗ (~α) denote the optimum, and let µ∗ (~α) be the associated Lagrange multiplier. Here
we ignore the non-negativity constraints Ti ≥ 0 and consider the conditions for an interior
solution. The first-order condition for Ti is given by:

0 = LTi
= βi

∂ui
∂Ti
− µ∗,

βi
∂ui
∂Ti

= µ∗, (A.5)

and hence we have at the optimum:

∂ui/∂Ti
∂uj/∂Tj

= βj
βi
,∀i 6= j. (A.6)

Next we work out the comparative static conditions. Let J = ∇u be the Jacobian for u
and H be the corresponding Hessian matrix (Hij = ∂2u

∂Ti∂Tj
). The first order conditions can
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be written in matrix form:  J − µ∗~1
T̄ −~1T ~T ∗

 =,

where ~1 is a vector of ones and T denotes the transpose. We take derivatives with respect
to α1 (the other cases are similar – this is easier to write), which gives us:

 H −~1
−~1T 0

 ∂ ~T
∂α1
∂µ∗

∂α1

+


β1

∂2u1
∂T1∂α1

0
...
0

 = ~0. (A.7)

Multiply each side by the vector of effects:

 ∂ ~T
∂α1
∂µ∗

∂α1

T  H −~1
−~1T 0

 ∂ ~T
∂α1
∂µ∗

∂α1

+
 ∂ ~T

∂α1
∂µ∗

∂α1

T

−β ∂2u1

∂T1∂α1

0
...
0

 = ~0. (A.8)

Since the time constraint is always binding we have ∑n
i=1

∂Ti

∂αi
= ∂T̄

∂αi
= 0 and (A.8) implies:

∂ ~T

∂α1

T

H
∂~T

∂α1
= −β1

∂2u1

∂T1∂α1
× ∂T1

∂α1
. (A.9)

The first term on the right-hand side is negative since the objective function is strictly
concave, and hence H is negative definite. Thus for a general activity i we conclude:

sign(∂T
∗
i

∂αi
) = −sign

 ∂ ~T

∂α1

T

H
∂~T

∂α1

× sign(β1
∂2u1

∂T1∂α1

)

= sign

(
β1

∂2u1

∂T1∂α1

)
> 0.

The final line follows from the assumption that the parameters have a positive effect. Thus
we have ∂T ∗

i

∂αi
> 0. The binding time constraint implies that for some j 6= i we have ∂T ∗

j

∂αi
< 0.

From (A.5) this implies ∂µ∗

∂αi
> 0, and which combined with the strict concavity of uj in Tj

implies that ∂T ∗
j

∂αi
< 0 for all j 6= i such that T ∗j > 0. This completes the proof of Proposition

4.
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A.2 Time Allocation to Cases Sub-problem

The judging sub-problem is the solution to:

UJ (TJ , αJ) = max
γ,δ(.)

VJ (γ, δ (·) , αJ) (A.10)

subject to:

αJ

∫ 1

γ
(t0 + δ (γ)) f (γ) dγ + (1− αJ)

∫ 1

0
((V0 + λV1 (δ (γ) , γ))) ≤ TJ . (A.11)

Let µJ be the multiplier for the time constraint. The Lagrangian can be written as:

L =
∫ 1

0
((V0 + λV1 (δ (γ) , γ)))− µJ (t0 + δ (γ)) f (γ) dγ (A.12)

−αj
∫ γ

0
((V0 + λV1 (δ (γ) , γ)))− µJ (t0 + δ (γ)) f (γ) dγ

+
∫ 1

γ
((V0 + λV1 (δ (γ) , γ)))− µJ (t0 + δ (γ)) f (γ) dγ

+µJTJ

The first observation is that
∂UJ (TJ)
∂TJ

= µJ . (A.13)

Namely, the multiplier gives us the marginal utility of time allocated to judging. As time
becomes more expensive, then this multiplier is larger, which will have some clear predictions
regarding the allocation of time to cases. The same multiplier appears in each subcase, and
so we can take it as a free parameter that is adjusted so that the total budget constraint is
satisfied. We can write Ti (µJ), for i ∈ {L, J,A}, which are increasing functions of µJ .

Next, the first order condition for the allocation of time to a case is given by:

∂V1 (δ∗ (γ, µJ) , γ)
∂δ

= µJ
λ
. (A.14)

Notice that the time allocated per case does not vary directly with αJ , only with the value
of time (which in turn is affected by αJ). When λ → 0, the excess time allocated to a case
goes to zero and the effort per case is insensitive to the cost of time. Moreover, we have for
λ > 0:

∂δ∗ (γ, µJ)
∂µJ

< 0.
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The time per case falls as time is more constrained.
The first order condition for the number of cases (γ) is given by:

V0 + λV1 (δ∗ (γ∗, µJ) , γ∗)
t0 + δ∗ (γ∗, µJ) = µJ . (A.15)

This condition is independent of αJ . It says that, at the optimum, the judge is indifferent
between reviewing and not reviewing the marginal case of importance γ. Applying the
envelope theorem and A.14 we get:

∂γ∗

∂µJ
= t0 + δ∗

λ(∂V1/∂γ) > 0.

As time becomes more scarce, the judge hears fewer cases (chooses a higher threshold γ).
Also observe that, holding the price of time µJ fixed, increasing λ results in the judge hearing
more cases, as well as spending more time per case.

Finally, since the time constraint is binding, then the utility is equal to the Lagrangian:

UJ (Tj, αJ) = L (δ∗ (γ, µJ (TJ)) , γ∗, µJ (TJ)) ,

where ∂µJ (TJ )
∂TJ

< 0,and µJ is given by (A.13). Then we have the total number of cases as a
function of µJ :

N∗ (µJ , αJ) =
∫ 1

0
f (γ) dγ − αJ

∫ γ∗(µJ )

0
f (γ) dγ, (A.16)

which implies:

∂N∗

∂µJ
, ∂N∗

∂αJ
< 0.

With stricter time constraints or more discretion over case selection, the number of cases
falls.

The total time spent on judging is given by:

TJ (µJ , αJ) =
∫ 1

0
(t0 + δ∗ (γ, µJ)) f (γ) dγ − αJ

∫ γ∗(µJ )

0
(t0 + δ∗ (γ, µJ)) f (γ) dγ. (A.17)

An increase in αJ corresponds to an increase in discretion, and a decrease in time use
holding the cost of time fixed. Thus we have:

∂TJ
∂αJ

,
∂TJ
∂µJ

< 0.

52



We also have the budget constraint:

TJ (µJ , αJ) = TJ .

This allows us to write µJ (αJ), from which we get ∂µJ

∂αJ
< 0. Hence with (A.13), this implies:

∂2UJ
∂TJ∂αJ

> 0.

When V0 is sufficiently large this implies:

∂2uJ
∂TJ∂αJ

> 0.

This is a theoretical explanation for Deci’s (1971) empirical results on the motivating effect
of reducing contingency.

The increase in discretion increases the time spent per case, and since it decreases the
cost of time, then the time per case goes up. The effect on the number of cases is:

dN∗ (µJ (αJ) , αJ) /dαJ = ∂N∗

∂µJ

dµJ
dαJ

+ ∂N∗

∂αJ
< 0.

There are fewer low quality cases, but more high-quality cases that consume more time.
Finally, when the intrinsic value of judging is low, then there is little variation in time spent
on cases, and variations in the cost of time are reflected mainly in the case load.
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