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Abstract

This paper develops a dynamic theory of the social and political foundations of gov-
ernance quality. In the model, groups of citizens have different expected needs for a
public service, and citizens choose whether to demand service when the need arises.
Politicians representing these groups can determine policy benefits and delegate to
bureaucrats the ability to invest in long-run service quality. The main feature of the
theory is its foundation for citizen-government interactions, which draws from well
known queueing models of organizational service provision. The model provides a
framework for characterizing the effectiveness and durability of government programs.
A main implication is that politicized bureaucracies improve program survivability and
increase the frequency of investment, while insulated bureaucracies increase the inten-
sity of investment; overall service quality trades off between these two factors. Other
results examine the implications of cross-group inequality, electoral conditions, and
decentralization.
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1 Introduction

Modern governments produce a vast array of essential services. Even the partial list of
permits, public health measures, education, transportation, and law enforcement evinces the
everyday centrality of the state in any functioning society. Good governance links needed
outputs with eligible citizens, for citizens cannot benefit from inaccessible services. The 2020
pandemic starkly exhibited its importance, as communities in the U.S. and elsewhere quickly
felt the consequences of successes and failures in providing financial assistance, medical tests,
and even safe voting procedures.

What are the social and political bases of governance quality? The set of possible con-
tributing factors is extensive, ranging from local citizen oversight to national political systems
(e.g., Pepinsky, Pierskalla, and Sacks 2017). This paper develops a general theory of gover-
nance quality that takes access to state services as a starting point, and then considers how
political and institutional factors shape provision over time. Its primary metric of quality
is waiting times, which have the virtues of pervasiveness and empirical observability. Gov-
ernment agencies use wait times to measure performance in areas as diverse as health care,
airport security, voting, and disability benefits (e.g., Government Accountability Office 2014,
2015, 2018, Social Security Administration 2018), and many academic analyses have followed
suit (e.g., Ando 1999, Carpenter 2002, 2004, Whitford 2005, Bolton, Potter, and Thrower
2016).

Examples of consequential wait times are easy to find. In some countries, lengthy lines
are a defining feature of the relationship between citizens and the state. In 2018 the Inter-
American Development Bank (IDB) reported that Latin American residents spent an average
of over five hours per government transaction, with some transactions requiring multiple trips

over several days (IDB 2018).E] Bad service provision is more than an inconvenience. As the

!The transactions concerned areas including identification, registration, education, health, tax payment,
and pensions. The IDB report synthesized data from the 2017 Latinobarémetro survey, which asked about
wait times for the first time that year.



IDB report notes, wait times are both regressive and corrupting, often deterring low-income
citizens from completing transactions while giving incentives for wealthier citizens to bribe
bureaucrats.

Two U.S. examples further illustrate how waiting times affect even the most important
public policies. First, the Social Security Administration (SSA), which manages the country’s
popular social insurance and disability programs, lost 11% of its inflation-adjusted operating
budget between 2010 and 2017. Notably, these cuts did not affect citizens’ statutory benefit
levels, even as demographic trends increased the agency’s caseload by 15%. The resulting
hiring freezes, reduced overtime, and under-staffed call centers contributed to a disability
hearing backlog of over 1.1 million people, with an anticipated wait duration of 21 months
(Romig 2017). Second, some urban police departments face chronic difficulties in responding
rapidly to 911 emergency calls. These delays grew in salience following the 2008 recession,
which caused staff reductions in cities such as New Orleans and Detroit. Slow police responses
have contributed to failures in recording and solving cases (Asher 2018, Blanes i Vidal and
Kirchmaier 2018).

Managing service demand is hardly unique to the public sector; firms and other organi-
zations face similar challenges in servicing clients or customers. Since the mid-20th century,
analysts have employed formal models of queues to study service center operations. In the
simplest queueing model, clients arrive at a provider randomly over time and depart once
served. If the provider is busy servicing a previous client, then a queue forms and clients
must take the anticipated cost of waiting into account. The rate of arrivals depends on the
characteristics of the population, and the rate of departures depends on the capacity of the
provider. High capacity providers resolve cases in less time, thereby reducing congestion
and improving client welfare. By capturing a commonly experienced aspect of service qual-
ity, queueing models have become standard tools for analyzing the performance of systems
ranging from customer service desks to computer networks (Gross et al. 2008).

Despite their intuitive elegance and analytical tractability, existing queueing models are



generally unsuitable for describing political settings. While virtually all citizens are potential
users of public services, the analogy with customer service breaks down in two important
ways. First, political environments typically feature heterogeneity in demand: some groups
want more service, others less. Some citizens or their representatives might therefore be
unwilling to use government resources to fulfill the needs of others. Second, the political
systems that decide the level and accessibility of services generate distinct incentives unlike
those in firms or other organizations. Thus even seemingly obvious reforms such as the IDB
(2018) recommendation of increasing electronic transactions across Latin America must gain
the assent of actors with different objectives and time horizons.

To adapt queueing models for government services, this paper embeds queues in a sim-
ple dynamic policy-making model. Its framework incorporates three well-recognized aspects
of the relationship between politicians and bureaucrats. The first is bureaucratic appoint-
ment structures (e.g., Moe 1989). Some bureaucracies are politicized, in the sense of having
leaders who serve while their appointing politicians hold office. Others are politically insu-
lated and have leaders who serve regardless of election results. These matter because the
prospect of electoral turnover affects time horizons and may reduce the appeal of long-term
service improvements. Modern bureaucracies in wealthy democracies are hybrids of these
systems, and considerable variation exists across U.S. federal and state agencies. The sec-
ond is bureaucratic investment. Bureaucrats are often uniquely knowledgeable about the
technological and operational potential of their agencies, and thus their effort is critical for
achieving service improvements (e.g., Rosen 1988). The final feature is delegation, which
is perhaps the canonical tool for controlling the bureaucracy (e.g., Epstein and O’Halloran
1999). Politicians often cannot simply mandate better service, but they can choose whether
to allow bureaucrats to invest in costly improvements.

In the model, two groups of citizens live in continuous time, divided into periods of
length one. At random times, individual citizens become eligible for a public service, such as

a license. To capture heterogeneous demands, arrival rates are identical within groups but



different across groups. An affected citizen chooses immediately whether to queue before a
government bureaucrat. If she queues, then she must wait at a cost for the bureaucrat to
resolve all preceding cases as well as her own. As with the familiar experiences of interacting
with call centers or customer service departments, citizens do not observe the length of the
queue. Thus they must form rational conjectures about whether joining is beneficial.

In each period, a politician representing one of the groups wins election with some ex-
ogenous probability. Politicians can either provide benefits for eligible citizens and basic
administrative support (e.g., payroll), or shut down the program.ﬂ They also face dynamic
incentives regarding service quality. By delegating, the politician gives the bureaucrat au-
thority to make capacity investments that improve service in the subsequent period. Invest-
ments impose costs on both the bureaucrat and the delegating politician. By not delegating,
the politician foregoes investment and capacity depreciates. Benefits, administration, and
investment are all financed by a flat tax on the two groups. Politicians can run for re-election
once and maximize the welfare of their constituents during their time in office.

Bureaucrats are public service-motivated and invest in order to reduce citizen waiting
times. Each bureaucrat can live for up to two periods, which allows the model to capture
both natural cycles of organizational aging and different appointment rules. An insulated
bureaucrat always serves two periods, independently of election results, while a politicized
bureaucrat enters office with each first-term politician and departs if she loses re-election.
The former might represent an agency with strong civil service protections or a commission-
like structure, while the latter might correspond to an agency with more political appointees
or other avenues for political influence.

In equilibrium, a politician will provide service if her group has sufficient demand for

it and capacity is high enough. Her decision over delegation is more complex. She will

2The Oklahoma attorney general’s office provides an example of how politicians adapt services to con-
stituent interests. In 1996, Democratic attorney general Drew Edmondson created an Environmental Pro-
tection Unit to investigate and litigate environmental law violations. In 2012, his Republican successor Scott
Pruitt effectively ended its activities.



typically delegate only if capacity is intermediate — low enough to require strengthening,
but high enough to make rescuing the program affordable. A politician may even delegate
while the program is shut down, in anticipation of a future re-start. Crucially, delegation
also depends on age, or whether actors are in the first or second period of their careers.
Since investment can only produce future benefits, second-term politicians have no incentive
to delegate and second-term bureaucrats have no incentive to invest. Without sustained
investments, capacity may depreciate to the point where neither group would want to revive
the program, at which point it effectively ends.

The need for high and frequent investment produces the model’s central tension. As
Rauch (1995) and Gailmard and Patty (2007) observed, insulated programs receive higher in-
vestments, since the bureaucrat is certain of staying in office to enjoy its benefits. By contrast,
politicized programs receive more frequent investments, since every newly elected politician
freshly appoints an aligned bureaucrat. This tradeoff reconciles two long-standing perspec-
tives on the effects of bureaucratic personnel. In various contexts, studies have demonstrated
that civil servants — a key means of insulation — improve bureaucratic performance (e.g.,
Carpenter 2001, Lewis 2007). However, civil servants do not always outperform political
appointees (Aberbach and Rockman 2000, Krause, Lewis, Douglas 2006), and even highly
insulated agencies face some political influence (Moe 1982). Intensive exposure to politi-
cal direction can generate ideas and improve monitoring (Moe 1985, Maranto 1998, Bilmes
and Neal 2003, Raffler 2019). Political appointees therefore often provide the impetus for
major policies; for example, President Obama appointed Jeffrey Zients to lead efforts to fix
his 2009 ‘Cash for Clunkers’ auto efficiency initiative and the troubled 2013 rollout of the
Obamacare web portalﬂ More broadly, Hollibaugh, Horton, and Lewis (2014) show that
the Obama administration placed its most competent political appointees in agencies it pri-
oritized, and Rogger (2018) shows that greater political oversight generated higher rates of

project implementation in Nigerian bureaucracies.

3In 2020 President-elect Biden appointed Zients head of his Covid-19 task force.



The investment dynamics interact with political and social conditions to produce gover-
nance quality. A primary question is whether programs can survive at all in the long run.
Conventional wisdom once held that government organizations were nearly immortal (e.g.,
Downs 1967, Kaufman 1976), but more recent studies have identified partisan shifts and
fiscal deficits as causes of termination (Carpenter and Lewis 2004, Berry, Burden, and How-
ell 2010). This model adds two perhaps counter-intuitive predictions. First, inequality in
demand across groups helps survival, as it concentrates supporters into a group whose politi-
cians are inclined toward investment. An electoral advantage for this group further enhances
survivability. Second, insulation can hinder survivability, as matches between first-term
politicians and young bureaucrats may be too infrequent to ensure sufficient investment.

Conditional upon long-run survival, the Markov process governing the evolution of capac-
ity generates novel predictions about how political insulation and the electoral environment
affect long-run quality. A competitive electoral environment maximizes the quality of in-
sulated programs, but politicized programs might perform better when elections are less
competitive. In a competitive electorate, insulated programs perform better than politi-
cized ones when capacity is durable (i.e., depreciation is slow), but this advantage reverses
when capacity is less durable. Thus, neither political accountability nor insulation from it
unambiguously benefit citizens.

The model provides a flexible framework for examining service quality in a variety of
institutional settings. A numerical extension illustrates this by examining an alternative
setting with decentralized, group-specific programs. Decentralization can increase average
quality because each group can tailor the program to its own needs. However, decentralized
groups may sometimes be unable to sustain programs on their own. Centralization can boost
investment by allowing the group in power to pass investment costs onto the opposition. This
can ensure program survival when decentralized programs would be unviable.

The paper proceeds as follows. The next subsection reviews related literature. Section

describes queues along with the model. Section |3 derives queueing, investment, delegation,



and policy strategies. Section 4| combines these components to derive results on long-run
program survival and quality, and section [5| proposes avenues for further inquiry and con-

cludes.

1.1 Related Literature

This paper examines the foundations of governance quality by integrating citizens, bureau-
crats, and politicians as strategic actors. To a significant degree, existing work has focused
on either relationships between citizens and the state, or between politicians and bureau-
crats. The former relationship starts with direct contact between citizens and bureaucrats.

)

Lipsky (1980) brought “street-level bureaucracy” into the disciplinary lexicon and observed
how on-the-ground constraints could create substantial frictions in the implementation of
public policies. Herd and Moynihan (2018) show how administrative burdens on citizens
produce indirect political and distributive consequences. A burgeoning new generation of
field studies has shed light on how mechanisms such as monitoring, information, and tech-
nology affect service provision (e.g., Kruks-Wisner 2018, Bussell 2019, Slough 2020, Wilke
2020). The broader electoral context also matters; Keefer and Khemani (2005) review how
factors such as polarization and asymmetric information distort service provision.

Despite the common usage of waiting times in measuring bureaucratic outputs, the theo-
retical literature on bureaucracy-client relationships has focused predominantly on the prob-
lem of determining client eligibility under asymmetric information (e.g., Banerjee 1997, Pren-
dergast 2003, Ting 2017). As argued above, queueing is a natural alternative approach to
service provision, and researchers have applied it to a wide variety of organizations. Ex-
amples with possible policy implications include tolls (Naor 1969), bribery (Lui 1985), and
hierarchies (Beggs 2001). However, queueing models generally do not consider political
environments, and few applications exist in political science. Two papers that do invoke

explicit institutional settings but do not develop theoretical models are Ando (1999), who

studies endangered species classification, and Herron and Smith (2016), who study voting



administration.

The political control of bureaucracies is the subject of an extensive family of agency
models (Gailmard and Patty 2012). Within it, two themes are particularly relevant. First,
several papers focus on the role of capacity or valence as distinct from policy outcomes
(Huber and McCarty 2004, Besley and Persson 2009, Hirsch and Shotts 2012, Turner 2019).
Second, two recent papers consider the evolution of policy quality over time. Callander
and Martin (2017) model a setting with policy decay, while Gratton et al. (2020) explore
electoral incentives for legislating when bureaucratic quality affects the quality of laws.

The model draws some of its main features from existing theoretical and empirical ac-
counts of bureaucratic behavior. Perhaps the most important of these is political insulation.
Among other effects, empirical studies have found that insulating personnel through civil ser-
vice regulations increase investment (Rauch 1995), reduce corruption (Dahlstrom, Lapuente,
and Teorell 2012), and improve measures of program performance (e.g., Lewis 2007), but it
also blunts the initiative of elected or appointed officials (Heclo 1977). Insulation becomes
particularly important in conjunction with elections, which affect politicized bureaucrats’
time horizons and thus their incentives to perform. A series of papers examine the interac-
tion between elections and civil service reform (Horn 1995, Ting, Folke, Hirano, and Snyder
2013, Ujhelyi 2014, Mueller 2015), while Nath (2015) and Akhtari, Moreira, and Trucco
(2020) provide evidence that political turnover hurts bureaucratic output.

Other shared features include investment, delegation, and public service motivation. Bu-
reaucratic investment flows from expertise: many studies have demonstrated the bureau-
cracy’s role as the critical investor in policy technologies (e.g., Rosen 1988, Carpenter 2001).
By contrast, the inability to harness bureaucratic capabilities can impede politicians’ policy
objectives (e.g., Derthick 1990, Bolton, Potter, and Thrower 2016). Models of delegation
(e.g., Epstein and O’Halloran 1999) typically consider the tradeoff between expertise and ide-
ological affinity. Here, however, the bureaucrat is an expert but her conflict with politicians

arises from costs and time horizons rather than ideological conflict. Finally, public service



motivation is a common explanation for bureaucratic productivity in the absence of ideo-
logical motivations or strong contractual incentives (Rainey and Steinbauer 1999, Francois

2000, Dal B6, Finan, and Rossi 2013).

2 Model

The model incorporates service provision, investment, and elections over continuous time,
divided into periods of duration 1. Where necessary, periods are denoted with a subscript.
The interaction between the bureaucracy and citizens is modeled as a queueing process,
whereby citizens who qualify for a public service can join a queue in order to receive it. I

first describe the queueing process, and then the political environment.

2.1 Queueing for Service

A basic queueing model describes a service organization. It consists of an arrival process
that generates citizen demands, and a solution process whereby the organization resolves
them.

The arrival process works as follows. There are two groups in society, labeled 1 and 2,
each populated by a continuum of measure 1 of citizens. Group i citizens become eligible for
service according to a Poisson process with rate \;, where A\; < Ay. I interpret the different
rates as partisan inequality, and call groups 1 and 2 the low and high demand groups,
respectively. As examples, SSA disability caseloads are higher in older communities, while
police response times are of greater concern in high crime communities. By the well known
properties of the Poisson distribution, group ¢ produces \; cases per period in expectation,
with a realized number of cases X; distributed according to:

Pr{X;,=n} = %e&.
By the additive property of the Poisson distribution, the aggregate arrival rate of cases in

the population is A = ). A\;. Using standard formulas, the expected time interval between
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A and mean 1/A. Since each period

cases is exponentially distributed with density Ae
has duration 1, with probability e there are no arrivals in a given period. Thus for \;
sufficiently large, the probability of no arrivals is negligible.

The onset of a case makes a citizen eligible for the public service. Citizens choose whether
to join the queue, but observe neither its length nor the actions of other citizens. Joining
is irreversible, and thus a citizen must stay in line until her case is resolved. A citizen who
waits a total duration 7 for service (from waiting for both her case and previously queued
cases to finish) experiences a cost of ¢, where ¢ > 0. Citizens are risk neutral and receive a
payoft of b, > 0 from resolution, where b, is determined by the incumbent politician. Benefits
and waiting costs are identical for all citizensﬁ Not joining results in a payoff of zero.

The solution process corresponds to a bureaucracy that resolves queued cases in a first-
come first-serve (FCFS) manner. There is only one servicer or bureaucrat, so each queued
case must wait for the completion of all preceding cases from that period. Solutions follow
a Poisson process with rate p; > 0. Analogously to the arrival times, expected service
times are exponentially distributed with density pe 7 and mean 1/u;. The parameter
represents the organization’s technology or capacity in period t. The bureaucrat resolves all
queued cases that originate within period ¢ according to p, even if solution times spill over
the period’s duration of 1.

Together, these components define a FCFS M /M /1 (for Markov arrival, Markov solution,
one server) queue, which is commonly regarded as the most elementary queueing process.
The limiting properties of this Markov process are both simple and standard, and ensure that
long-run behavior is independent of the current status of the queueﬂ Under the assumption

that all arrivals join the queue, several of the most important properties are as follows.

4The assumptions of identical costs and benefits across groups and unobservable queue length simplify the
analysis by giving all citizens the same incentives, conditional upon having a need for service. Heterogeneity
in relative benefits may result in only one group joining the queue. Imposing a fixed cost on citizens for each
case would not affect the results.

5Using the limit properties is standard in queueing models. For any finite interval of time, the limit
properties approximate the parameters of the queue.
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Utilization (the proportion of time spent servicing clients): p = /%

e Average number of customers in the queue and in service: ﬁ = m/i n

Probability of having n clients in the queue: p,, = lim;_,, Pr{X(¢t) =n} = (1—p)p" =

Y2

P Po

e Average waiting time upon joining a queue:

1
pe — A

W) = (1)

Observe that unless u; > A, the size of the queue grows without limit, and thus an

effective service organization must satisfy this constraint [f]

2.2 Political Process

An infinite horizon political process determines the features of the service queue. In each
period, a politician from one of the two groups takes office. The probability of election for
group i is exogenously fixed at m; € (0,1), with m; = 1 — my. This exogeneity captures the
assumption that other issues overshadow bureaucratic performance in determining election
outcomes. Each politician lives for up to two periods and stands for re-election immediately
after her first term.

A politician begins period t by choosing whether to offer the public service s; € {0, 1},
the benefit level b, > 0 that citizens receive from resolved cases, and whether to delegate
investment authority d; € {0,1} to the bureaucrat. It is useful to consider s; and b; as
the period ¢ policy. Offering the service (s; = 1) provides the bureaucracy with short-term
administrative resources such as payroll, consumable supplies, and overhead that allow it to
distribute benefits b;.

Delegation affects the bureaucracy’s problem-solving ability. As described earlier, capac-

ity p; determines the queue’s solution rate. Initial capacity p; might reflect factors such as

6A queue with a capacity (length) constraint does not require y; > A, since any arrivals when a queue is
at capacity are not served.
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the quality of the government’s personnel. If (and only if) she is delegated authority (d; = 1),
the bureaucrat makes an investment choice e; > 0. Investment adds to capacity, but capac-
ity depreciates over time: a proportion ¢ € (0, 1] survives into the next period. Thus ¢ is a
measure of the durability of the program’s personnel or physical capital. Capacity evolves

according to:
prerr = 0 (pe + egdy). (2)

The public budget includes the cost of administration, benefits, and delegated spending.
When a politician provides the service (s, = 1), its cost depends on both the arrival rate
of queued cases and the probability with which citizens queue for service. If each eligible
citizen joins the queue with probability ¢, then the effective arrival rate is ¢A. Each queued
case imposes a fixed administrative cost k¥ > 0 and a direct cost b? of benefit provision. The
increasing marginal cost of benefits arises from greater opportunities for mismanagement or
fraud, and hence higher monitoring expensesﬂ These opportunities are of especial concern
for high-value services such as tax exemptions. As the politician provides the bureaucrat’s
resources, the budget also includes a portion x, € (0, 1) of the bureaucrat’s costs e;d;. The

politician’s total expected period ¢ budget is:
kperds + qA(k + b7).

All expenditures are covered by a tax that is distributed evenly between groups.

When a politician does not offer the service (s, = 0), the program shuts down and there
are no administrative or benefit costs. However she may still delegate investment authority,
which could increase capacity for period ¢ + 1.

Politicians care about the welfare of their respective groups over the periods during which
they hold office. Since only group-level welfare matters in the model, there is no need to

specify the distribution of taxes within groups. When s, = 1 and all eligible citizens willingly

7Any convex cost function would produce similar results, while concave costs would result in corner
solutions for benefits.
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queue, the expected welfare of group 7 in period t is:

(3)

A 2
i by, di; €, p1) = N; <bt S ) _ fipeede + Ak + bt)_

pe — A 2

The model explores two kinds of program leadership structures. In one, bureaucrats are
like civil servants and stay in office for two periods before retiring. Thus their time horizons
are independent of election results. Alternatively, bureaucrats are like political appointees
whose term of office coincides with those of politicians. Thus a bureaucrat reaches age 2 if
and only if her appointing politician wins re-election. I refer to the former as insulated, and
the latter as politicized. Since the bureaucrat must be in office to benefit from an investment,

it will be convenient to adopt the following notation for her probability of reaching age 2.

(4)

| m; if politicized, group ¢ politician
™= 1 if insulated.

The bureaucrat is public service motivated and cares about client waiting times, which
directly affects client welfare and may indirectly affect perceived organizational competence.
She only has a strategic choice if the politician delegates, and makes no decisions affecting

current clients. Her payoff in a single period is:

my

ub(et; Mt) = = — RpCy, (5)

pe — A
where k;, > 0 is the bureaucrat’s marginal cost of effort and m;, € [\, A2] is a measure of
her public service motivation. Although not examined in this paper, variations in m; can
potentially reflect group-based bureaucratic preferences.

I impose two parametric assumptions that simplify the analysis by reducing the number
of corner solutions. First, the following condition ensures that the bureaucrat’s optimal

investment will induce politicians of both groups to provide Serviceﬁ

Oy 2c A
K A= kA2 (©)

8Since Ay < A/2, (H) can be satisfied only if % > e
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High public service motivation and low investment costs ensure this condition. Second, to
prevent shutting down the program from being dominant, let k& < (A;/A)?. Note that this

condition implies that the right-hand side of @ is positive.

Table 1: Notation

Ai group ¢ demand rate

A total social demand rate

Lt period ¢ solution rate (capacity)

e group ¢ election probability

s probability of a first-term bureaucrat staying in office
by period t policy benefit

Sy period t service decision

d, period t delegation

et period ¢ bureaucratic investment

my bureaucrat’s public service motivation
Kp bureaucrat’s marginal cost of investment
Kp politician’s marginal cost of investment
k politician’s per-unit cost of provision

c citizen’s marginal waiting cost

) durability

All actions in the game are observable, aside from current-period queueing choices. Table

lists the main parameters of the model. In each period, the sequence of moves is as follows:
1. Nature elects or re-elects the group i politician with probability ;.
2. Nature appoints or re-appoints a bureaucrat according to the personnel selection rule.
3. The politician chooses program status s;, policy benefit b;, and delegation d;.
4. If delegated authority, the bureaucrat chooses investment e;.

5. Nature draws eligible citizens according to rates A; and Ag; eligible citizens choose

immediately whether to queue.
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I characterize a subgame perfect equilibrium that is symmetric in citizen queueing strate-
gies. Let H; denote the history of all actions through the period ¢ election. In period ¢, the
politician’s strategy is a mapping H; — {0,1}? x R, into choices of s;, d;, and by, respec-
tively. The bureaucrat’s investment strategy is a mapping H; x {0,1} x Ry — R, into an
investment e;. Finally strategies for citizens are mappings H; x {0,1}* x R3 — [0,1] into a

probability of joining the queue if a case arises.

3 Results

This section first examines a single period of the game, which identifies citizens’ queueing
incentives and politicians’ policy incentives. It then addresses the infinite horizon model,

which produces dynamic incentives through delegation and investment.

3.1 One Period

The single period setting completely describes periods with re-elected politicians, who are
unconcerned with future service capacity. For notational convenience I suppress time sub-
scripts for this subsection.

The first step is to characterize strategies of eligible citizens. Working backwards, queue-
ing citizens receive a policy benefit b but also face waiting costs, which depend on capacity u
and the behavior of other citizens. Suppose that each eligible citizen independently joins the
queue with probability ¢ (where ¢ may be 0 or 1). Since queued citizens must stay in line
until their cases and those of all predecessors are resolved, an eligible citizen is indifferent

between joining and not joining if the benefit equals the cost of her waiting time, as given

by :

c

b= ——ro, 7
p—gh @)

where gA is the effective population demand rate.
Benefits that exceed the threshold would cause a citizen to join with certainty, while

lower benefits would cause her to avoid the queue. Solving for ¢ produces a unique symmetric
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equilibrium queueing probability for eligible citizens:

0 if o<
= L ifbe |2 05) ®)
1 ifb> <.
o

Now consider the politician’s problem. A preliminary question is whether to offer the
program at all. Since providing service imposes fixed costs, the politician is better off shutting
down the program (s = 0) if citizens do not strictly gain from queueing. Effective service
provision therefore requires benefits and capacity to be large enough to induce queueing with
certainty, or ¢* = 1.

The politician cannot add to the current period’s capacity, and thus there is neither
delegation (d* = 0) nor investment (e* = 0). This leaves benefits as her sole lever. To
determine this, it is easily verified that her objective (§3) when all citizens queue is concave.
Taking the first order condition and solving for b produces:

)\,
b= 20
= (9)

The optimal benefit depends only on the politician’s favored group’s relative demand for the
public service, and not on capacity.
The politician then provides service if b} is generous enough to produce higher utility

than shutting down. This will be true under the following condition on existing capacity:

Definition 1. A program is viable if:

ML= TN T

(10)
The right-hand side of is the capacity threshold for shutting down a program. Vi-
ability becomes easier to satisfy as the incumbent politician’s demand increases relative to
that of the opposition, and as waiting costs (¢) decrease.
The first result combines these derivations to characterize government outputs in a single

period. Politicians open programs if they are viable, and set benefits that are proportional

to their constituents’ demands. All proofs can be found in the Appendix.
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Proposition 1. Policies in a Single Period. There is no delegation (d* = 0). Under politician

1, policies are:

0,0) if pu<p
si, b)) = N —t 11
b ={ (0% i _

The politician’s expected utility from a single period without delegation is:

i 0 it p<p.
Ui(bia(); Oaﬂ) = { A2 e kA - (12)

The proof of the result shows that the constraint of inducing queueing with probability
one is not binding, as taxation and administrative costs cause the politician to receive less
than her reservation utility if citizens use mixed strategies. Thus she would shut down a
program before the point at which citizens become indifferent between queueing and staying
home. Doing so is by definition ez ante optimal for her group, but not necessarily for the

opposing group or society as a whole.

3.2 Re-election, Delegation, and Investment

Unlike second-term politicians, newly elected politicians may benefit from bureaucratic in-
vestment. Their delegation decisions will drive long-term service quality under alternative
political conditions and appointment structures.

An important initial observation is that the queueing and policy choices from the previous
subsection are identical under first-term politicians. For citizens, queueing decisions affect
neither the election nor the bureaucracy’s capacity. This frees them to maximize their short-
run payoffs when they are eligible to queue, based on benefits and expected waiting costs in
the current period.

A first-term politician’s strategy anticipates her possible re-election. Substituting in her

second-term strategy from Proposition [I], her objective is:

Ui<bt7 dy; ey, ,Ut) = ui(bty dy; ey, Mt) + 77i“i<b;'ka 0;0, 5(Mt + €tdt))7 (13)
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where b is the single period solution given by . It is clear from this equation that
the period t opening and benefit choices (s; and b;) cannot affect her period ¢ 4+ 1 payoffs.
Importantly, despite the cost of bureaucratic investments, delegation also does not affect
current policy choices. This is because the additive separability of investment costs (seen
in equation (3)) makes the marginal return of providing service independent of investment.
Thus the politician chooses policies myopically in every period, as summarized in Proposition
1l

This leaves delegation and investment as the remaining choices to characterize. Working
backwards, it is clear that just as re-elected politicians have no incentive to delegate, age-2
bureaucrats have no incentive to invest (e; = 0). Non-trivial investment and delegation can
therefore occur only when newly elected politicians face age-1 bureaucrats.

Under delegation (d; = 1), an age-1 bureaucrat’s general objective for both insulated and

politicized programs is:
Up(es; 1, pe) = up(ess 1) + moup(0; 6 (11 + €4)). (14)

This objective is concave and produces a straightforward investment solution. The optimal
investment raises capacity to the following threshold value, as long as existing capacity starts

below it:

A THm
0 _ A b1
:ub(ﬂ-b) - 5 + 5'%%) .

(15)
When existing capacity exceeds this threshold, further investment would not benefit the

bureaucrat and the politician would obviously gain nothing from delegation.

The next result summarizes the preceding optimal policy and investment choices.

Lemma 1. Policy and Investment Under Delegation. Politician t’s policy choices in each

period t are given by Proposition[1. If she delegates, bureaucratic investment is:

o pud(mp) — pe i g < pd(m,) and bureaucrat is age 1
B 0 otherwise.

(16)
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Lemma [1] implies that investment is politically sensitive. Whether from insulation or af-
filiation with an electorally favored party, bureaucrats with a higher probability of remaining
in office (m,) will invest more.ﬂ Despite some significant differences in the policy setting, this
motivation for investment resembles that of Gailmard and Patty (2007). Investments are
also increasing in the bureaucrat’s public service motivation (my).

Following investment, capacity depreciates and applying produces the next period’s
capacity level:

pesr = Opp (7). (17)
Assumption @ ensures that the program is viable at the updated capacity level (i.e.,
Opy(my) > ).

With the implications of investment established, the final decision is whether to delegate.

Using the politician’s two-period objective , the payoff from delegating exceeds that from

not delegating when offering benefit b* if:
wi(bF, 15 e, pue) + mauq (b5, 050, 0 (7)) > i (b5, 050, 1) + miwi (b5, 050, Spa). (18)

For a first-term politician, delegation trades off between immediate and certain taxation
costs and the possible benefit of future capacity enhancements upon re-election. She loses
her constituents’ share of the investment cost, or x,e; /2. In the subsequent period, capacity
increases to dud(m,) and reduces service times, rather than depreciating to du; and increasing
service times.

Proposition [2| provides conditions under which delegation occurs. A group ¢ politician
will delegate when current capacity lies in an intermediate region denoted D;. Returning
to the emergency response example from the introduction, costly improvements to police

services will tend to occur when mayors, legislators, and police chiefs are relatively early in

9Politicization could also plausibly imply bureaucrats with different policy preferences. Elected officials
may select loyalists who reflect their preferences, or may have restricted access to talent pools necessary
for effective management. Since the incentive to invest depends on bureaucratic preferences, a politicized
system may generate higher variation in bureaucratic investments. The qualitative results of such a model
would remain similar to those developed here if the variation in bureaucratic preferences is moderate.
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their terms, and when service deficiencies are moderate. When response times are very high,
investment is too expensive relative to the promise of future viability. And when response
times are very low, either group ¢ constituents would benefit little from further improvements

or police departments are unwilling to invest further.

Proposition 2. Delegation. Politician i delegates if and only if she is in her first term, the

bureaucrat is of age 1, and:

kA2
e € Dz = (/ﬁg(ﬂ'b <2C/\ )
bmb

2m;C\;
min { 4 mmb,ubwb)}) . (19)

Interestingly, current viability is neither necessary nor sufficient for delegation. A politi-
cian may delegate to either viable or viable programs. She may even forego delegation to a
viable program and render it unviable for the next period.

Figure [1] illustrates some basic relationships between capacity (u), group demands (Aq,
Ag), viability, and delegation for an insulated program. It holds total demand (A) constant,
and thus lower group 1 demand corresponds to higher group 2 demand. There is a positive
relationship between the size of the delegation region and constituent demands. Politicians
representing a group with sufficiently high demand will always delegate to restore a low-
capacity program, while others might give up. Highly unequal group demands can therefore
produce steady, if uneven, political support over time.

The electoral context also affects delegation. An improvement in re-election prospects
will typically increase the returns to delegation. Thus an increasing electoral advantage
will expand one group’s delegation region while shrinking the other’s. In a similar fashion,
an incumbency advantage will expand the delegation region for politicians of both groups.
Proposition in the appendix provides a result on the relationship between electoral

prospects and delegation for insulated programs.
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Finally, politicization does not fundamentally change delegation patterns. Compared to
insulation, politicization reduces both the size of investments and their costs to politicians.
This combination can cause a modest expansion of the delegation region. Figure in
the appendix provides an example comparing delegation regions under the two leadership

systems.

4 Long Run Survival and Quality

This section shows how institutional rules and political variables affect program survival and
capacity. Governance quality over the long run depends on the joint evolution of the political
environment and capacity. I use Markov chains to describe each of these processes.

The Markov chain denoted P; summarizes the political environment. In each period, the
political system is in a state represented by a triple (7, 6;, 8,), where i € {1,2} is the group of
the incumbent politician, and 6; € {1,2} and 6, € {1, 2} are the term of the politician and the
age of the bureaucrat, respectively. Under insulation, every combination of values is possible
and thus there are eight states,. Under politicization, politician term and bureaucrat age
coincide (0, = 6;) and thus there are only four states. Between periods, the political system
transitions to a new state with probability 0, 71, or 7y, depending on the personnel system.
Figure [2| represents the political processes under both structures, with nodes corresponding
to political states.

The process P; has straightforward properties. Under the assumed parameters of the
game, every state is positive recurrent, and thus the process has a unique stationary distri-
bution["’] This implies that the long run distribution of states is independent of the initial
state. Conveniently, the probability of each state is easily calculated; Table[2|presents the sta-
tionary distribution for both leadership structures. Notably, since newly elected politicians

always bring new bureaucrats, periods during which delegation may occur — i.e., political

10Under insulation, P; has period 2 because of the fixed alternation of bureaucrats, and thus the distribu-
tion is stationary in the time average sense.
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Figure 2: Bureaucratic Leadership Structures. Vertices are political states, labeled (politician
group, politician term, bureaucrat age); dark represents group 1, light represents group 2,
small represents first term politicians, and large represents second term politicians. The top
panel depicts an insulated program, where bureaucrats stay in office independently of the
politician. The bottom panel depicts a politicized program, where bureaucrats leave office if
their appointing politicians loses re-election.
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states (1, 1, 1) and (2, 1, 1) — are twice as frequent under politicization. When neither
party is electorally advantaged (m; = my = 1/2), periods with age-1 bureaucrats and newly
elected politicians occur with probability 2/3 under politicization, and with probability 1/3

under insulation.

Table 2: Steady State Distribution of Political States

State Insulated Politicized
(1 L 1) ﬁ li;'l
(1, 1,2) DigEey
71'2
(1,2, 1) e
7T2 71'2
(1,2,2) IRy Trm
1—m 1—m
(2,1, 1) o) m
1—7
(2,1, 2) ey
(1—m1)?
(2,2, 1) L
(1-m1)? (1—m1)?
(2,2, 2) 5E—r) m

The frequency of delegation drives a central tradeoff in determining program quality. By
enabling more investment opportunities, politicization generates higher investment on the
extensive margin. In contrast, Lemma (1| shows that insulation generates higher investment
conditional upon delegation, or on the intensive margin. This tradeoff fundamentally follows
from the interaction of appointment rules and investment horizons, and not by particular
assumptions such as term length.

A second Markov chain, denoted Q;, describes capacity. Each state is represented by the
4-tuple (i, 0;, 0y, 1), where i, 0;, 6, remain as before and p is capacity. This Markov chain is
infinite and produces much more complex paths than P;. As established, the incentives to
delegate and invest depend on current capacity. At very low levels, neither group’s politician
may want to delegate and incur investment costs. Not delegating further erodes capacity

and gives future politicians even less incentive to delegate. In this environment capacity
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might converge to zero. By contrast, delegation and investment may persist indefinitely

when starting capacity is sufficiently high.

4.1 Program Survival

An important initial question is whether programs can survive over time. To illustrate,
Figure [3] compares sample paths for capacity under different appointment structures. Two
features stand out. First, under politicization, capacity occasionally depreciates but never
falls very low. By comparison, under insulation capacity varies far more. Second, when
inequality in group demands is low (A; = 74, Ay = 76), an insulated program dies. But
when inequality is higher (A; = 65, Ay = 85), the program survives under both appointment
structures, and in particular an insulated program can weather spells of low capacity.

The example in Figure |3|illustrates a more general point about the relationship between
inequality and program persistence. As Figure || shows, when inequality is very low (i.e.,
A1 and Ay are close), neither group’s politicians may be willing to rescue a low-capacity
program. Under insulation, this situation becomes possible after a series of periods with
either an old bureaucrat or a second-term politician. Under politicization, matches between
young politicians and young bureaucrats occur at least every other period. The resulting
frequency of investment can prevent excessive decay.

Figure [1| also shows that when demand inequality is high, group 2 is willing to invest
even if capacity is zero. This ensures that an insulated bureaucrat will eventually invest
and rescue a program. An insulated program can therefore survive in a high inequality
environment, despite occasional spells of very low capacity.

To be more precise about survival, I adopt the following two definitions. A transient
program inevitably dies in the long run, as capacity is assured of falling to a level where no

politician would delegate.
Definition 2. A program is transient if Pr{lim, .,y = 0} = 1.
Avoiding transience is possible if at least one politician is willing to delegate to programs
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of arbitrarily low capacity. In Figure [I the group 2 politician fits this description when

A2 > 81. The following definition formalizes this condition.

Definition 3. A group i politician satisfies deference if:

c%b 1 1 [mmy
. L . 2
A > Ai(mo) ( S\ G (5 T ) * k) (20)

Deference does not always require a politician to delegate; by Proposition [2] she will not

delegate when capacity is very high because no investment would result. A politician who
satisfies deference is in effect willing to start an entirely new program where none exists
(e = 0). Without such a politician, avenues for program creation might include shocks to a
group’s demand, or the repurposing of an existing program or spare capacity.

The next result provides conditions under which programs survive indefinitely. Both
insulated and politicized programs avoid transience if at least one group’s politicians satisfy
deference. Politicized programs have the additional advantage of surviving when both groups
are only moderately willing to invest. In the emergency response setting, the former condition
corresponds to a community where one group deems police responses as essential and worth
rescuing even at great cost. The latter condition reflects a more homogeneous community

where group demands are more modest, due perhaps to lower crime rates.

Proposition 3. Program Survival. For a fized A:
(i) An insulated program is not transient if and only if some group satisfies deference.
(i) A politicized program is not transient if either some group satisfies deference, or
w1 € D; for the period 1 incumbent of group i and N\; > N for both groups, where A is the

minimum value of \; such that §?pd(m) € D; and 6*ud(ms) € D;.

The intuition for part (i) of Proposition [3|is that if neither group is willing to rescue a
sufficiently low-capacity program, then under insulation a path of electoral outcomes that
ensures complete deterioration will eventually occur with certainty. Such a path consists of a

sufficiently long series of either newly elected politicians coupled with age-2 bureaucrats, or
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re-elected politicians coupled with age-1 bureaucrats. Players along this path allow so much
depreciation that eventually no newly elected politician would ever re-initiate investment,
even when matched with a young bureaucrat. As an example, this path becomes possible In
Figure [Tl when \; and A, are close to 75.

Part (ii) shows that politicization is particularly conducive to survival when inequality
is low. In addition to the logic of part (i), politicization adds two factors that facilitate
survival. First, it can eliminate lengthy episodes without investment. Due to the frequency
of pairings between first-term politicians and age-1 bureaucrats, newly elected politicians
are continuously able to mold programs to fit their needs. Persistence is assured if initial
capacity is high and the delegation region is large enough to withstand just two rounds of
non-investment and depreciation.ﬂ Second, the lower investments of politicized bureaucrats
(expressed by the threshold \;(m) in equation (20])) reduce the cost of delegation. Impor-
tantly, these factors alone do not guarantee survival: once a group becomes unwilling to
delegate, its repeated re-election will eventually lead to complete depreciation.

Figure [4) numerically illustrates the effect of inequality on survival and capacity for insu-
lated and politicized programs. Each point is the average terminal capacity level at period
1,000 (t1000) over 5,000 simulation runs at different values of group 1 demand (A;). As
before, holding total demand (A) constant, inequality increases when A; decreases and Ay
increases.

The top panel of Figure 4| clearly shows that insulated programs can become transient as
inequality decreases (i.e., A\; and Ay are close). When politicians face high investment costs
(kp), capacity drops all the way to zero and stays there. By contrast, politicized programs
always survive in this example. A more unequal society prevents transience by guaranteeing
that at least one group will be willing to delegate to a low-capacity program.

Proposition (3] finally has implications for how the electoral environment affects survival.

' The proof of the result provides closed form expressions for the values of \; required for a delegation
region of this size.
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Corollary (1| shows that as a group’s electoral prospects improve, the deference condition
becomes easier to satisfy and it becomes more willing to sustain programs. Figure in the
Appendix shows that when investment costs are relatively high, capacity for an insulated
program drops to zero when group 2 is electorally disadvantaged. Since this group has higher
demand, an electoral disadvantage weakens the more important source of investment. Thus
in addition to inequality, an electoral tilt in favor of high-demand groups can ensure survival.
The result follows from straightforward differentiation of the threshold for deference \,(m)

(20)), and is stated without proof.
Corollary 1. Electoral Prospects and Transience. \,(m,) is decreasing in ;.

Somewhat surprisingly, politicized programs may also become more survivable as group
1’s (the low-demand group) electoral prospects improve. This happens because of the mecha-
nism in Proposition (ii), whereby both groups are willing to maintain a politicized program.

Electoral conditions are therefore not clearly critical for the survival of such programs.

4.2 Long Run Quality

Beyond survival, citizens should also care about the quality of programs as they operate.
Figure [ illustrates several features of program quality. For example, higher politician costs
(kp) reduce the delegation region and hence average capacity.lﬂ Higher costs can also reduce
capacity by preventing programs from achieving long-run sustainability. This can occur if
the low-demand group wins the first few elections and allows enough depreciation to induce
early program failure.m This possibility produces non-monotonicities in average capacity as
inequality declines. Along with the conditions for transience from the previous subsection,
early failures are another reason why inequality does not necessarily harm program quality.

Perhaps most interestingly, the politicized program in the figure performs better than

2Figure in the Appendix shows a similar relationship for the bureaucratic cost parameter k.

130ne interesting feature of Figure [4is the presence of kinks in average capacity as A; increases. This is
due in part to changes in the size of the delegation region that allow more periods of non-investment before
a politician who is willing to delegate is elected.
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the insulated program. Empirical studies in different contexts have produced some support
for the benefits of political control (e.g., Raffler 2019), but also significant evidence in favor
of insulating reforms such as civil service policies (e.g., Rauch 1995, Carpenter 2001, Lewis
2007). The tradeoff in the model between the rate of investment under politicization and the
intensity of investment under insulation provides a basis for comparing the relative benefits
of these structures.

A prominent example of police reform illustrates how political control over personnel can
drive service improvements. Amidst a surge in national attention toward police violence in
2020, the city of Camden, New Jersey stood out for its improving police-community relations
along and decreasing levels of police violence and serious crime. The department achieved
some of its success through policy initiatives that changed use of force guidelines and reduced
wait timesE A unique combination of personnel moves enabled these reforms. Between 2002
to 2010, New Jersey administered the city under emergency powers, which it used in 2008
to appoint Scott Thomson as one of the state’s youngest police chiefs. At the behest of the
governor and mayor, Thomson led a 2012 dismantling and reconstitution of the department,
which proceeded under a temporary suspension of some civil service hiring rules. The police
force thus functioned without much of the political insulation found in its counterparts, and
instead followed its political leadership by instituting consequential reforms.ﬁ

The next results compare the long run program quality of non-transient programs. (Be-
cause their capacity depreciates to zero with certainty, any transient program has a long
run average capacity of zero.) Proposition [4| reports average capacity, for which analytical

solutions are fortunately possible under some mild assumptions. The result immediately

1Gee Jen A. Miller, “How Tech Can Help Cities Reduce Crime,” CIO, April 9, 2014, and “NJ Should Be
Proud of Camden Police Reform,” New Jersey Law Journal, July 27, 2020.

15See James Osborne, “N.J. civil service panel’s ruling boosts new Camden police force,” Philadelphia
Inguirer, October 4, 2012, and Anne Milgram, “The Camden Policing Model,” cafe.com audio post, June
18, 2020, retrieved December 1, 2020. According to Milgram, the New Jersey Attorney General who first
appointed Thomson, “the civil service rules have stopped ...innovation from flourishing in departments.
The most innovative officers are not the ones who are promoted, and usually people are promoted at the
end of their career to be chief.” As of November 2020, about half of police chiefs in New Jersey cities with
population exceeding 50,000 had served for less than three years.
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implies that neither leadership structure performs unambiguously better.

Proposition 4. Long Run Quality. Suppose that both groups satisfy deference, A is suffi-
ciently high, and py € D; for the period 1 incumbent of group .

(i) An insulated program’s average capacity is:

2 (146)(1/2 + mms — °73(1 + 7_4)) (A + \/(5mb//<ab>

) 21
— 2(1 4+ m1)(1 4+ m2)(1 — 62(1 — 2myme)) (21)
(ii) A politicized program’s average capacity is:
i mi(1+ dm;) (A + \/(57Timb/lib>
) (22)

im1 1+7Tz'

In addition to deference, the result requires the potential client population (A) to be
sufficiently high. This ensures that politicians of both groups delegate whenever bureaucrats
are willing to make positive investments (i.e., for any any capacity level p; < uf(7)). In other
words, politicians do not allow depreciation from the threshold ) (7;) in expression ([15)).
This produces a simple evolutionary trajectory whereby capacity depreciates in every period
until the political system reaches state (1, 1, 1) or (2, 1, 1), where newly-elected politicians
delegate to young bureaucrats. The condition also holds if the politician’s marginal costs
(kp) are low or depreciation () is SlOWH

Corollary [2] uses Proposition [4| to derive potentially testable relationships between the
electoral environment, program management, and long-run quality. Part (i) establishes that
insulated programs benefit from an unbiased electorate (i.e., m; = 1/2). This happens
because a competitive electorate maximizes the chances of the political states that generate
investment. By contrast, part (ii) shows that politicized programs do not necessarily benefit
from an unbiased electorate. A competitive electorate continues to help when durability is

low (i.e., low d), but such programs may perform better in skewed electorates when durability

is high.

16The Appendix defines the applicable full deference condition. The condition holds if A > Kb‘s(glrfg)Q.

33



Part (iii) shows that the superiority of politicization illustrated in Figure [4] is not fully
general: insulated programs gain an advantage when the electorate is unbiased and pro-
grams are durable. Recall that the weakness of insulation was infrequent investment that
led to depreciation. As in part (i), a competitive electorate maximizes the frequency of
delegation. In addition, high durability mitigates the effects of periods without delegation.
In conjunction these factors allow the higher investment levels under insulation to generate

better performance.

Corollary 2. Politicized Versus Insulated. Suppose that both groups satisfy the conditions
of Proposition [f] under both insulated and politicized programs.

(i) Under insulation, average program quality is mazimized at m = 1/2.

(ii) Under politicization, there exists §, € (0,1) such that average program quality is
mazimized at T = 1/2 only if § < 9,.

(iii) For 0 sufficiently near 1, average program quality is higher under insulation. For

w1 = 1/2, there exists e (0,1) such that average program quality is higher under insulation

if and only if 6 > 5.

Empirical results in different contexts have generated different answers about the direc-
tion of the relationship between electoral security and program performance (e.g., Pepinsky,
Pierskalla, and Sacks 2017, Vakilifathi 2019). These results usefully provide distinct condi-
tions under which both competitive and uncompetitive electorates are beneficial. As further
examples, Figure in the Appendix shows how, consistent with Corollary [2 an unbiased
electorate maximizes capacity when an insulated program is assured of long-run survival.
However, as Section discusses, an electoral advantage in favor of the high-demand group
is sometimes necessary to assure survival in the first place.

Returning to an example from the introduction, a variety of appointment procedures
govern the leadership of U.S. municipal police forces. Some are directly elected, while others

are appointed by mayors or non-political city managers. Corollary [2 predicts that the most
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insulated chiefs would perform best on metrics such as reducing wait times in an electorally
competitive environment. This would not necessarily be the case for department heads who
are more exposed to electoral pressures. American infrastructure projects, which are admin-
istered by local or regional officials with highly heterogeneous appointment structures, offer
an arena for examining service quality when capacity is durable (Gerber and Gibson 2009).
Part (iii) of the corollary predicts that insulated programs would outperform politicized ones
in electorally competitive regions.

It is finally worth observing that plausible alternative assumptions could tilt the trade-
offs in appointment structures toward insulation. Longer career horizons would raise the
investment incentives of insulated bureaucrats more than those of politicized bureaucrats
(who expect short careers in a competitive electorate). The ability to gain proficiency with
experience would also improve the performance of programs with longer-lived managers.
Nevertheless, even without these extensions, the model provides an account of the relative

advantages of each type of leadership structure.

4.3 Extension: Decentralization

Queues can serve as a basis for considering service provision in a range of institutional
settings. One important example is the centralization and devolution of local services, such
as the U.S. movement toward consolidating municipal police departments over the past few
decades (Wilson et al., 2018). The performance implications of centralization are not obvious.
A classic tradeoff from the study of federalism is that decentralization may increase local
experimentation and learning, but exacerbate externalities (e.g., Bednar 2011). Extending
the model to incorporate decentralized servicers allows it to show how capacity can play an
important role in determining the allocation of authority.

I modify the model so that each group runs and pays for its own independent service.
All politicians within a group are identical and maximize their group’s welfare. Finally, the

group i bureaucrat’s public service motivation is set equal to its demand rate (m, = \;).
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This combination of features enables a close comparison with the basic model.

Figure 5] numerically compares centralized and decentralized capacity for an insulated
program at different values of politician marginal cost (k,), using the same parameters as
Figure {4 where possible. The main comparison of interest is between the centralized regime
of the basic model and the decentralized units labeled decentralized-1 and decentralized-
2. Two effects of centralization are immediately clear. First, when investment costs are
low, both decentralized units are independently able to sustain programs indefinitely and
the resulting service is largely superior to that under centralization. Despite serving only
half of the population, local capacity levels sometimes even exceed those of a centralized
provider. Second, when investment costs are high, the smaller units are unable to sustain
programs even while the center can. This occurs because decentralized politicians cannot pass
some investment costs onto opposition voters. Thus, a centralized authority has advantages
in capacity-building that may outweigh the benefits of decentralizing control and tailoring

services to local conditions.

5 Conclusions

In recent years, political scientists have increasingly regarded service provision as a crit-
ical output, both for its social welfare implications and its ability to illuminate political
processes. For many reasons, queues are a natural conceptual starting point for analyzing
service settings. Queues are pervasive in both physical and virtual forms, and especially so
in the public sector. They have become common formal and informal metrics for measuring
organizational performance. Finally, a large body of queueing models already exists.

This paper connects queueing theory and governance quality. In the model, queues link
citizens with the bureaucracy in a simple but dynamic political economy framework. In this
framework, political actors are fully strategic: politicians choose both policy and delegation
in the shadow of re-election, while public service-motivated bureaucrats choose investments

under different appointment rules. The combination of these elements allows the theory to
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Figure 5: Long Run Capacity and Decentralization (insulated program). Here A = A\;+ Xy =
150, my = 75, ¢ = 0.2, Kk, = 0.1, k = 0.0625, m; = 0.5, u; = 105, and § = 0.85. Both
panels depict average 1000 across 5,000 simulations as a function of A\; for centralized and
decentralized systems. In the top panel, x, = 0.02; in the bottom, x, = 0.07.
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incorporate many now-standard features of political economy models of the bureaucracy.

The model identifies several challenges in sustaining agency capacity. In addition to group
demands, capacity-enhancing investments require the confluence of willing politicians and
bureaucrats. This produces two unexpected benefits of partisan inequality and politiciza-
tion. Inequality produces constituencies who are always willing to support — or rescue —
programs. And despite the reduced incentives to invest brought on by electoral uncertainty,
politicization provides regular political willpower that can increase long-run quality. The
results have the potential to address a range of empirical questions about the determinants
of service quality, including the roles of leadership structures, the electoral environment, and
decentralization.

The framework provides many openings for further inquiry. On the politician side, there
are clear incentives to design policies that either discriminate in costs or benefits or manipu-
late program eligibility. Perversely, programs might become more survivable if low-demand
politicians find ways to reduce enrollment through eligibility restrictions or discrimination.
On the citizen side, voting could discipline politicians, while also possibly introducing other
distortions. Behaviors such as bribery or exiting queues, and more realistic queues that allow
multiple servicers, observable lengths, pricing, or privatization would add to the richness of
service provision. Even more ambitiously, a more sophisticated service provider could ad-
just her solution process in the presence of impatient or politically influential constituents.
The broader implication is that queues provide a tractable foundation for analyzing the

relationships between political systems and the citizens they serve.
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Appendix A: Supplementary Results

Electoral Probabilities and Incumbency Advantage

This result shows that the delegation region for an insulated program expands with the
probability of re-election for a first-term politician. For each group ¢, let 7; > m; be the
probability of re-election, where 7; > m; implies an incumbency advantage. Let D(T;)
represent the corresponding delegation region. Note that with an incumbency advantage or

disadvantage, it is possible that 7T + 7o # 1.

Proposition A.1. Election Probabilities and Delegation. For any 7/ > 7, D(7;) C D(7}).

Proof of Proposition As derived in Proposition |2 the delegation region D for group @
is characterized in terms of the group ¢ incumbent politician’s election probability 7; and the
bureaucrat’s probability of remaining in office m, = m; under politicization. The delegation
region D(7;) is therefore simply D rewritten using election probability 7; in place of m;. 1
show that the lower bound of D(7;) is decreasing in 7; and the upper bound is non-decreasing
in ;.

Under insulation, the lower bound of D(7;) is:

0 fi Rp /\22 — k’AQ
1)+ — | 2e); - .
:ub( ) + Ky ( ¢ 6mb A

The derivative of this expression with respect to 7; is:

2c); [ Ky B A2 — kA2
kp \ Omy kp\

This expression is easily verified to be negative given assumption @
The upper bound of D(7;) is the minimum of % + %, /5 and pd(1). The former
expression is clearly increasing in 7;, and the latter expression is clearly constant in 7;,

establishing the result. =
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Politicized and Insulated Delegation Regions

To illustrate the effect of politicization on the delegation region D, the following figure uses
the same parameters as Figure (1| to compare a group 1 politician’s D under both insulation

and politicization. In this example, politicization expands the delegation region somewhat.

75F ]
70 ]
651 ]

I Group 1
55 7 [ insulated

politicized

A

50 ]

45) ]

40l ]

0 50 100 150 200 250
it

Figure A.1: Delegation Regions for Insulated and Politicized Programs. Here A = \; + Ay =
150, mp = 75, ¢ = 0.2, Ky = 0.1, K, = 0.08, k = 0.0625, m; = 0.5, and 6 = 0.85. Plots
are of delegation regions by a newly elected group 1 politician under both insulation and
politicization as functions of capacity u; and service demand rate ;.

Plots of Long Run Capacity

Figures and[A.3|plot long-run average capacity levels, varying different exogenous param-
eters of interest. Each point is the mean of terminal capacity level j11909 over 5,000 simulation
runs. To ease comparisons, parameters across plots have been held constant where possible.

Figure plots capacity as a function of group 1 demand ();) at different values of

public service motivation (m;), holding total demand A constant so that higher values of A\;
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correspond to lower levels of inequality. It shows that higher vales of m; result in higher

average capacity in the long run.
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Figure A.2: Long Run Capacity (insulated program). Here A = A\ + Ay = 150, ¢ = 0.2,
ky = 0.1, K, = 0.01, & = 0.0625, m; = 0.5, ;1 = 105, and 6 = 0.85. Plot depicts average
11000 across 5,000 simulations as a function of A\;. Each series varies the bureaucrat’s public
service motivation my,.

Figure plots capacity for an insulated program as a function of the group 1 election
probability (m) at different values of politician marginal cost (k,). Higher values of m
imply lower values of m and hence a disadvantage for the high-demand group. This figure

is discussed in Sections 4.1l and [4.2

Appendix B: Proofs of Main Results

Proof of Proposition [} Since delegation and investment can only affect future capacity,
there is no delegation if either the politician or bureaucrat is in her terminal period of office.

Using and @D, citizens will join the queue with probability 1 if:

c
w—A

(23)

=2

Next, using , the politician will prefer providing benefits (s = 1) using this solution
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Figure A.3: Long Run Capacity and Electoral Advantage (insulated program). Here A =
150, Ay = 60, my =75, c = 0.2, Kk, = 0.1, k = 0.0625, p; = 105, and 6 = 0.85. Plot depicts

average ftigo0 across 5,000 simulations as a function of m; for k, = 0.02, 0.07, and 0.12.

to closing down the program (s = 0) if the following condition holds:

¢ Ak + b72)
(b7 — - ; 24
(- o55) -5 0 (24
Ao, AR . 2
N VT (25)

Expression implies , and is thus sufficient for ensuring a pure strategy queueing
equilibrium. Solving for p produces the expression for B, . Thus for p < B, the politician
can receive no more than 0 and chooses s* = 0. Otherwise she chooses s* = 1 and b* as
derived in @[)

The politician’s expected utility from a single period without delegation can be found by

substituting these values into the politician’s objective . |

Proof of Lemma [I First consider the politician’s choice of s; and b;. Note that the only
effect of any investment e; on the politician’s maximization problem is through period ¢ taxes
that are independent of s; and b,. Since s; and b; also do not affect period ¢ + 1 payoffs, her
optimization problem ([13)) is identical to her one-period maximization problem. Thus the

politician’s optimal policies are given by s; and b} @, as derived in Proposition .
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For an age-1 bureaucrat’s investment decision, the first order condition of is:

57rbmb

Gertp) g ™70

The second derivative is:
2(527rbmb
(0(ee + pe) — A)3

Since d(e; + p¢) > A at any utility-maximizing solution, this is clearly negative.

Solving the first order condition for e then produces the optimal interior investment level.

e = () — fur.
At a corner solution, this value is negative and e* =0. R

Proof of Proposition [2} I begin by calculating the politician’s net benefit of delegation
for different values of ;. There are three cases. First, when p; > p(m,), the bureaucrat’s
optimal investment is 0, and there is no benefit from delegation.

Second, when optimal investment is positive and the program would remain viable with-
out investment (y; > p1./9), substituting into expression produces the interior net benefit

of delegation:

— B 1 Kb Kp A T
V) = midic ((mt—A 57rbmb> 3 <“t 5\ o ) (26)

Kp
dmpmy

This function has roots at p(m,) and % + 2’;—6’\ Furthermore it is strictly convex for
P

e > A/d, and positive only if u, > A/J. Define the following values:

A 2mie); K
(7 = min { pup(m), = + ——— 4/ b } 27
:u'L {/’Lb( b) 5 K}p §7Tbmb ( )
A 2mce); | Ky
Aj:max{oﬂ ,— + bl } 28
,LL ub( b) 5 ’ip 57Tbmb ( )

Observe that 7 = uf(m) if k, < 2mcrpAi/ (Tpmy).

Convexity implies that J(u;) < 0 for p; € (f1;, f1;7). Since the first case implies that there

is no investment for y; > pd(1), this implies that delegation produces a positive payoff only
if py < fi;
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Third, when optimal investment is positive and no investment results in an unviable
program (p; < 1z /9), substituting into the analog of expression produces the corner net

benefit of delegation:

A2 — kA2 K K A TpMp
v =T | o — N - T : 2
D) = < oA ¢ 5wwnb)'+ 2 (“t 5 5mb) (29)
Observe that J(p) = 9(p) is satisfied uniquely at p, = w0 = %—i—%; i.e., the capacity

level such that without investment, the politician becomes indifferent between shutting down
and continuing the program at ¢ + 1.

Combining cases, we have the group ¢ politician’s expected gain from delegation for any

given i
0 if e > pup(m)
Wpe) 3 pe < py(mo), e < g, /6
D) 3 pue < (), e > 1, /0.

As 9(u;) is increasing and linear, and ¥(u;) is decreasing and positive for u; € (A/6, fi;),
when p /6 < ud(my) the expected gain from delegation is positive for some g, if and only if
9(p,/6) > 0. The possibility that p /6 > p(mp) is ruled out by assumption @

When d(p,/6) > 0, the monotonicity of J(4) and I(py) in (A/6, ju;7) further imply that
delegation can only occur within a convex interval over u;. The supremum of the set of p;
for which the delegation gain is positive is fi; . The infimum is characterized by J(u:) = 0.

This produces the following critical value of p;:

. 0 T Kb A2 — kA2
= + T (o0, . .
fi = gy () . ( e r— (30)

Thus when the region
D; = (fui, ;) (31)
is non-empty, delegation is optimal for a group ¢ politician. R

Proof of Proposition |3 (i) First observe that \;(1) is the value of \; that solves:

(32)

; A2 — kA?
01y i (opy, [ A —
Hp(1) + cAs dmy A 0

Kp
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where the left-hand side of is the infimum of D;, the group i delegation region ([19)),
as defined in expression in the proof of Proposition [2| Thus for A; > \,(1), a group i
politician delegates for any arbitrarily low value of 1.

To show sufficiency, suppose that A; > A;(1) for group i. Thus for any pu; and even-
numbered period t, there is an age 2 bureaucrat and with probability m; > 0 either (i) p; is
higher than the supremum of D;, or (ii) delegation and investment will occur with certainty.
This clearly ensures program survival.

To show necessity, suppose to the contrary that A; < A;(1) for both groups. Recall that
under the political Markov process Py, delegation and investment occur only in states (1, 1,
1) and (2, 1, 1). I construct a sequence of elections that begins in any state of the form (i,
1, 2) and any initial capacity p; that results in a limit of zero capacity.

For politicians of each group ¢, A; < A;(1) implies that the left-hand side of is strictly
positive. I define the following as the minimum of the lower bounds on D; and Ds:

AT — kA A2 — kA2
#tp = min {u?(l) + = (2cA1 oL ) 1)+ (2cA2 oL )}

Kp mp A Kp my A

Starting from a state (i, 1, 2) and capacity i, let the incumbent politician be re-elected
in period ¢ 4+ 1. Then let the incumbent politician (of either group) be re-elected in every

period t + j, for j = 3,5,...,7, where j is odd and j is the lowest odd integer satisfying:

= |logup —log
J > ;
log o

if such an integer exists, and 0 otherwise. By construction, 67y, < up, and thus after j
periods of the specified sequence of electoral outcomes, no politician delegates. As capacity
declines exponentially in each period, we have that lim; .., u; = 0.

For j = 0, p is sufficiently low at period t to ensure no delegation. For j > 1, the

probability of this sequence is:

j—1

(2 4+ 73T (33)
Finally, since the states (i, 1, 2) are positive recurrent with stationary probability m;/(1+
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m;) and the probability in (33)) is clearly bounded away from zero, capacity drops below pp
with probability one: contradiction.

(ii) The result on deference is derived by using m, = m; in the sufficiency part of the proof
of part (i). For the result on A, T derive conditions for the delegation region to be large
enough to contain two periods of non-investment.

Observe that under politicization, the combination of newly-elected politicians and age-1
bureaucrats appears at least every other period. Thus, conditional upon investments by
politicians of either group that brings capacity to some u}(7;), investment by both groups
is guaranteed at least every other period if after two periods capacity depreciates to a level

within D; N D,. Equivalently, for each group i:
62 (m) € D; and 82 () € D (34)

Observe that the period 1, group ¢ incumbent brings capacity to u)(m;) by the assumption
that p; € D; in period 1.

To characterize the minimum value of \; satisfying and provide closed form solutions,
there are two cases. First, using expression , if \; > mymyk,/(2m;ckyp), then the supremum
of D; for a given \; is fi; = pf(m,). Obviously 62 (m;) < pi(7;), and so to satisfy 62uf(m;) €

D; for each group j, it is sufficient to verify that:
4 (my) > s (35)

where fi; is the infimum of D; for a given \;, as provided by expression (30). Using the
fact that m, = m; under politicization, solving for \; satisfying produces the unique

non-negative lower bound:

2
v / 2Ky, oy Fp "fp my 2
/\ a AZ] : ( 571'1 57szb -0 ) 677—1 A 57Til{b ! ﬂ-z o

Second, if \; < mympk,/(2micky), then the supremum of D; for a given \; is fi; =

dmpmy

44 2’”6)‘ —— - which is less than p(m). In addition to satisfying , 62ud(m;) € D;
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additionally requires that 6?uj(m;) < i . Solving for \; meeting this condition produces:

/ K my Ty
N >N =2 53,/3——/\1—52 .
-7 2e )\ dmiky ( 0Ky, ( ))

Combining results, for each group ¢, the minimum value of \; satisfying is then:

N maxj{Azj} , if maxj{Aﬁj} > mympk,/ (2micky)
- max;{\];, A} ;} otherwise. [

The following definitions and two lemmas are used in the proof of Proposition 4 Full
deference extends the notion of deference to capture situations where politicians are willing
to delegate not only for arbitrarily low capacity, but also after one period of depreciation.
For the subsequent discussion, it will be convenient to define a modified version of Q, to
describe the evolution of quality. Let Q) have states denoted by the 4-tuple (i, 6;, 6y, 7),
where ¢ is the group of the incumbent politician, and 6; and 6, are the politician’s term and
the bureaucrat’s age from the immediately preceding period, respectively. The integer j = 1,

2, ... summarizes capacity in the subsequent period, where after j periods of non-investment

pe = 7 iy ().

Definition 4. A group i politician satisfies full deference if she satisfies deference and:
) 2¢\;T; 1
Y U A L AL <A<——1>. (36)
Kb Kp Ompmy, )

Lemma 2. Delegation Under Full Deference. If group i politicians satisfy full deference,

then they delegate whenever the political state is (i,1,1,37) for any j > 1.

Proof of Lemma |2, The result holds if deference and expression imply that 67 () €
(fi;, f1; ) for any j > 1, where fi; and fi; are the limit points of the group i delegation region

D;, as defined in equation in the proof of Proposition ,
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Deference implies that fi; = 0, and thus & pd(m,) > fi;. To show that 67pd(m,) < fi;,
note that as defined in , fi; takes the value of either uf(m,) or 3 + % —fb_ Tf the

dmpmy

former, then the desired condition holds trivially. If the latter, then the condition holds if:

5 é_{_ My < é+27rlc/\l Ry
5 Sk ) Kp \ Ompmy

Further simplification produces expression . ]

Lemma 3. Irreducibility. For both insulated and politicized agencies, Q; is irreducible.

Proof of Lemma [3 First note that under both politicization and insulation, the only
states for which j = 1 are of the form (i, 1, 1, 1). Furthermore, by Lemma , full deference
implies that j = 1 whenever 6, = 6, = 1.

Under politicization, #; = 6, in all states. By full deference, non-investment can occur if

and only if a politician is re-elected. Thus, the transition matrix can be written as follows:

(1,1,1,1)  (1,2,2,2)  (2,1,1,1)  (2,2,2,2)

(1,1,1,1) 0 S| 9 0
(1,2,2,2) - 0 - 0
(2,1,1,1) ™ 0 0 -
(2,2,2,2) - 0 Ty 0

These states clearly form a communicating class, and because investment under any other
possible state must result in a state of the form (i, 1, 1, 1), the class is unique. Thus Q} is
irreducible.

For an insulated agency, full deference implies that non-investment occurs if and only if
a politician is re-elected or #, = 2. The communicating states for each j are as follows.

For j = 2, states of the form (i, 1, 1, 2) are clearly impossible. States of the form (i, 2,
1, 2) are also impossible because they imply state (i, 1, 2, 1) in the preceding period. Thus
the only possible states are of the forms (i, 1, 2, 2) and (4, 2, 2, 2), which are accessible from

(—i, 1,1, 1) and (i, 1, 1, 1), respectively.
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For j = 3, note that whenever 6; = 6, = 2 and j = 2, the subsequent state is of the form
(7, 1, 1, 1) for some i. Thus the only states for which j = 3 follow states where 6; = 1 and
0, = 2, and are therefore of the form (i, 2, 1, 3).

For j = 4, the only possible successors to (i, 2, 1, 3) are (1, 1, 2, 4) or (2, 1, 2, 4). The
successor to (i, 1, 2, 4) is (—¢,1,1,1) with probability 7_;.

Following this logic, generally for any odd j > 3, only states of the form (i, 2, 1, j) exist.
For any even j > 4, only states of the form (i, 1, 2, j) exist. The states (i, 1, 1, 1) are
reached with probability m; from any state of the form (—i, 1, 2, j), where j > 4 is even.
Therefore, all states communicate.

Combining the results, states of the form (i, 1, 1, 1), (¢, 1, 2, 2), (3, 2, 2, 2), (¢, 2, 1, j),
and (i, 1,2, j+ 1) for i € {1,2} and j > 3 odd form a communicating class. This class is
unique because any optimal investment decision results in some state (7,1,1,1). Thus Q} is

irreducible. ®

Proof of Proposition . By Lemma the Markov chains Q; induced by both insulated and
politicized agencies are irreducible. Therefore a unique stationary distribution ¢ exists that
solves ¢ = ¢Q' if and only if Q; is positive recurrent, where Q' is the probability transition
matrix associated with Q}. Existence is demonstrated through direct computation of ¢. (For
the politicized case, positive recurrence is also guaranteed by the finiteness of Qj.)

(i) Under an insulated bureaucracy and full deference, p; € D; and Lemma [2[ imply that
the states (1, 1, 1, 1) and (2, 1, 1, 1) coincide with the states (1, 1, 1) and (2, 1, 1) in the
political process. Thus Table [2| implies the same long-run probabilities for states of the form
(1, 1,1, 1):

Uy

qi1,1,1 m

Since investments take place under under political states (1, 1, 1) and (2, 1, 1), ¢;9,0,1 = 0
for all other states where j = 1. Observe also that any state where 6, = 1 (2) must be

preceded by one where 6, = 2 (1). Finally, any state such that j > 1 can be accessed only
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through states of the form (i, 6;,0,, j—1). Thus for any j > 2, the stationary probability for

each group i, where it exists, is given by:

¢i11; = 0 (37)
Ginz2;, = Ti(qi21j-1+q21-1+q-i11,-1) (38)
9215 = Tiq11,25-1 (39)
9i22; = Tiq11,1,j-1 (40)

I establish the probabilities for j up to 5 iteratively. Applying the j = 1 results, simpli-
fying (37)-(40) for j = 2 produces the following probabilities:

T2

2(1 —|— 7T_Z‘)
m?

hizze = it =50 o

4122 = Tig—i11,1 =

Note that di112 = (4i212 = 0 in equilibrium.
Performing the same exercise for j = 3 produces:

2

2
;213 = TiG;122=T;9—111 = Z77
' 2(1 + 7T,i)

Note that 4i113 = {qi,123 = (4;223 = 0in equilibrium.

Repeating this exercise for 7 = 4 produces the following positive stationary probabilities:

2 2
qi124 = TG (CI1,2,1,3 + Q2,2,1,3) =T (7T1C]2,1,1,1 + 7T2¢]1,1,1,1)

7T,L~27T,i T o
= + .
2 1+m 14 m

Finally, for j = 5 the positive stationary probabilities probabilities are:

2 ( 2 2
qi215 = TiQi124 = T, (7T1Q2,1,1,1 + 7T2Q1,1,1,1)

T m o
+ .
2 ]_ —|—7T2 1 +7T1

I show by induction that for any even integer 7' > 4,

’ 2
= 2 2L —2 T i ™ 2
Q’L,l,z,j <7T1 + 71—2) 2 <1 + 7T2 + 1 _|_ 7T1 :

20



And for j' + 1 (i.e., odd),

, 3

i _g Ty T T o
211 = (m+m)z 2 + :
21,541 (i +m)* =5 (1+7r2 1+7r1>

These expressions are clearly true for j' = 4.
For the induction step, apply the transition probabilities -, which produces for

J'+2 (even):
qi1245+2 = T (Q1,2,1,j'+1 + Q2,2,1,j'+1)

i T, T s
= (nf+m)e o ( St 2).

1+7T2 1+7T1

Correspondingly, for j' 4+ 3 (odd):
i215'+3 = Ti4i1,2,5'42

i/ 7T37T_ st Mo
_ 1oa2yEl i 1 _
(wi + 32 2 (1+7r2 1+7r1)

This completes the induction. Given these probabilities, expected equilibrium capacity

is the sum of capacity levels weighted by g; g, 4, ;:

2 2 o)

DD 3D Faioomn(l)

1=1 91=1 0p,=1 j=1

2
:Hg(l) 52%111+5 ZZQ@&Z,Z,Q"‘(; Z‘h?l?ﬂLZZ‘; q112,3+q121j)]

i=1 6;,=1 i=1 j=4
2

T 2 mln

0 52 172 3 i =i
=y (1 (55 0 E:

(1) — 2 1—!—71'1 ;( 1+7n 2(1+7r¢)) P 21+m)

2 2
§AH2x (2 2\x Ni T—i ! T2
DI ) )t

i=1 x=1

2 00 3 ‘
552X (2 2\x Ni T—i ! T2
oD ) (e

i=1 x=1

§ (6273 my + 720 + (240)0m2) + 71 (6275 + 6(240)72 + 2(1+0)me + 1) + 7o (140m)) N
2(1+7T1)(1 +7T2>
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54 w2 T o
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2
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Substituting mo = 1 — 7; and simplifying produces the result.

(ii) Under politicization and full deference, py € D; and Lemma [2 imply that states of
the form (i, 1, 1, 1) and (2, 1, 1, 1) occur whenever a new politician is elected. Furthermore,
the only other states occur when a new politician is re-elected, and are thus of the form
(7, 2, 2, 2). Applying re-election probabilities, the long run probabilities of each state is

characterized by the following system:
Q11 = T (Q222+ 02111+ @222)
1222 = Ti1411,1,1
@111 = T (@111 + G222+ ¢2222)
q2222 = T2421,1,1

Solving this system produces:

;11,1 = 1+,
_
Gi222 = I+

Noting that delegation produces investment result u)(7;) for each group 7, the expected

capacity level is then given by:

o (C]1,1,1,1 + 5%,2,2,2) u?(m) +4 (%,1,1,1 + 5(]2,2,2,2) u?(m)

mi(1 4 dm;) (A + \/57rimb//<b>
:; o |

Proof of Corollary (i) Taking the first order condition of the expected quality under
insulation produces:

(1= 8)(1+6)2(2m — 1) (8% (2} — 47 + 672 — dmry — 1) — 3) (A + \/5mb/nb>
2(my — 2)2(1 +m)2 (62 (272 — 21y +1) — 1)

This produces the solutions for m at 1/2, 1/2 + (\/—2 6/62 46 — 3) /2, and 1/2 +

(\/2\/6/(52 +6— 3) /2. Of these, only 1/2 is in [0, 1]. Evaluating the second derivative of
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at m = 1/2 produces.

8(1+6)2 (56% — 50% + 85 — 8) <A + \/(5mb//<:b>
27 (2 — 62)°

This expression is clearly negative. Since the objective is continuous on [0, 1], (21]) is maxi-
mized at m = 1/2.

(ii) Taking the first order condition of quality under politicization with respect to
7 (keeping in mind 7w = 1 — ;) produces:

dmim
2A(1+2(57T1)+(3+5(57T1)1/% 7T1(1+57T1) <A+ ”Tb)

2(1 + m) (14+m)?
(1—m)(6(1—m) +1) (A - \/‘“1‘1&) 2A(26(1—71) + 1) + (34 5S(1 — my) )/ 2mdme
(2 —m)? ' 22-m) |

Substituting in m; = 1/2 produces a value of 0. To check for local concavity, the second

order condition at m; = 1/2 evaluates to:

1 dmy,
—= (64(1 — &)\ +V2(2 — 839) —> :

w

This expression is obviously strictly positive (resp., negative) at 6 = 1 (resp., 0). Taking the

242496 mp

o8 55 0. Thus there exists a unique

second derivative with respect to § produces
dp € (0,1) such that the 7 = 1/2 is not a local maximum for 6 > d,.
(iii) Define A(my,0) as expression minus expression ([22)), or the payoff advantage of

insulation over politicization.

At 0 = 1, expected quality under insulation is higher if:

A, 1) = /2 (1= VI—m) +m (VI—m — va)] > 0. (41)

KRp

It is straightforward to verify that is strictly positive, concave, and maximized at m =
1/2, establishing the result for 6 = 1. Moreover, since A(my,d) is continuous in 0, it must be

strictly positive for a neighborhood of § = 1.
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At m = 1/2, it is easily verified that:

A(1/2,0) = —
A(1/2,1) = (1—£) .

2 Ry

A
3

Since A(1/2,0) < 0 < A(1/2,1), there is a unique 6 € (0,1) if A(1/2,6) is concave in 4.

Evaluating the second derivative of A(-) with respect to § at p = 1/2 produces:

2(0° 436 +65+2) A NG ) 5 4
- 3(52 — 2)° T 24(52 — 2o, [3(\/5 —1)8% + (1 — 2v/2)8° — 6(3v/2 — 4)5'+
12(v/2 + 2)5° + 4(9v/2 + 17)62 + (84 — 24v/2)5 — 24(v/2 — 2) + %\/5 _yl.

It is straightforward to verify that this expression is negative for § € [0,1]. &

o4
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