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a b s t r a c t
Why do public-sector workers receive so much of their compensation in the form of pensions and other beneﬁts?
This paper presents a political economy model in which politicians compete for taxpayers' and government
employees' votes by promising compensation packages, but some voters cannot evaluate every aspect of
promised compensation. If pension packages are “shrouded,” so that public-sector workers better understand
their value than ordinary taxpayers, then compensation will be highly back-loaded. In equilibrium, the welfare
of public-sector workers could be improved, holding total public-sector costs constant, if they received higher
wages and lower pensions. Centralizing pension determination has two offsetting effects on generosity:
more state-level media attention helps taxpayers better understand pension costs, and that reduces pension
generosity; but a larger share of public-sector workers will vote within the jurisdiction, which increases pension
generosity. A short discussion of pensions in two decentralized states (California and Pennsylvania) and two
centralized states (Massachusetts and Ohio) suggests that centralization appears to have modestly reduced
pensions, but, as the model suggests, this is unlikely to be universal.
© 2014 Elsevier B.V. All rights reserved.

1. Introduction
Credit-card companies and hotels have long charged “shrouded”
fees that were difﬁcult for most consumers to assess at the ﬁrst point
of purchase (Gabaix and Laibson, 2006). States and localities commit
to pension obligations that are similarly difﬁcult for voters to assess.
Novy-Marx and Rauh (2011) argue that states and localities have
underestimated the shortfall in pension funding by trillions of dollars
because of aggressive assumptions about returns on pension investments, and the continuing debate over their conclusions reinforces
the point that pension promises are hard to evaluate (Mitchell and
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McCarthy, 1999). How does the difﬁculty of evaluating the costs of
future obligations impact the level of public wages and beneﬁts, and
what institutions lead to better outcomes for taxpayers and publicsector workers?
After discussing the remarkable heterogeneity of local pension
arrangements across the United States in Section 2, in Section 3 we present a political economy model in the spirit of Glaeser et al. (2005) and
Ponzetto (2011). Politicians compete for votes by making binding
promises about public-sector wages and pensions.1 These promises ensure that public-sector workers prefer their jobs to the private sector.
Housing prices equilibrate to make citizens indifferent about locations.
Policy promises are heard by only a portion of the electorate. We assume that pension promises are understood less well than promises
about wages and that public-sector workers are more aware of these
promises, especially pension promises, than ordinary voters. Publicsector workers certainly have far stronger incentives to understand
the value of their own retirement packages. Our information structure
follows if taxpayers and public-sector workers both have access to
1
It is possible to craft a similar model with retrospective voting, as long as voters do not
fully understand the long-term ramiﬁcations of pension promises.
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public information sources (the “news”), but public-sector workers also
have access to an added information source (the “union”), and all
sources have a proportionally lower chance of appropriately reporting
pension promises relative to wage promises.
Unlike Gabaix and Laibson (2006), we assume only limited information, not limited rationality, so the ignorant correctly infer what the politicians will do. Still, as in Glaeser et al. (2005), their ignorance impacts
the political equilibrium because politicians cannot change the voting
behavior of the ignorant by changing their promises. Our core political
results would not change if uninformed voters naively underestimated
future pension costs, as long as the marginal home buyer correctly
anticipated the cost of pension obligations. Indeed, less rationality
could easily strengthen our results.
As politicians are inherently identical in the model, a variant of the
standard median voter result holds, and both politicians choose identical promises.2 The pensions and wages offered by politicians reﬂect two
ﬁrst-order conditions that offset the beneﬁts that workers receive
against the cost imposed on taxpayers. The costs and beneﬁts for the
two groups are multiplied by the size of the group in the informed
voting population. Some public-sector workers live outside the community, and this lowers their political clout; but public-sector workers are
better informed, and this effect increases their importance in the politicians' calculus.
If relatively more union voters understand pension promises, then
this information asymmetry pushes the equilibrium towards greater
pension obligations. When public-sector workers have a greater advantage over taxpayers in understanding pensions than wages, publicsector consumption is higher post-retirement and public-sector
workers would borrow against their future pensions if they could. We
don't allow such borrowing, because in reality public pensions are not
alienable and typically cannot be taken in bankruptcy. If borrowing
against pensions was easy, then public workers would receive no
wages and receive all of their compensation in the form of pension
promises.
The informational advantages of public-sector workers cause them
to earn rents or quasi-rents, and the political equilibrium leads to a
situation in which voters and public-sector workers could both beneﬁt
from a different age-earnings proﬁle for public-sector workers. If
public-sector workers earned higher wages while young in exchange
for lower pension beneﬁts, their welfare could improve at no cost to
the taxpayer. Fitzpatrick (2012) ﬁnds that Illinois teachers choose not
to forgo cash today in exchange for future pensions that have a substantially higher net present value (evaluated at market interest rates).
A pre-funding requirement for pensions will lead to lower pensions
in equilibrium. Public-sector workers themselves, being liquidity
constrained, moderate their pension demands if they have to contribute
to pre-funding during their working life. Pre-funding has no impact on
overall public-sector wages, so it unambiguously causes public-sector
worker welfare to decline and housing prices to increase.3
The spatial equilibrium structure of the model means that we can
separately analyze the impact of higher reservation utility, which
reﬂects the general level of prosperity in the country as a whole, and
higher private incomes in the area, which will be offset by higher housing prices. Higher incomes lead to higher public-sector wages, because
they cause the cost of housing to increase, and that in turn increases

2
A slight perturbation of the model, following our earlier work, would give one of the
politicians privileged communications with public sector unions and that would lead to
policy divergence between the candidates, where the politician with extra access would
promise more generous pensions.
3
Pre-funding would have an even stronger impact if we allowed for ongoing construction. If housing supply growth is positive and public pensions are not fully pre-funded, the
drop in the home values for current owners does not fully capture the cost of pension
promises. Some of the costs of future pensions are borne by future developers rather than
current voters. Hence city growth induces more generous and more back-loaded publicsector compensation, as voters support deﬁcit spending through the pension system.
Stricter pre-funding requirements mitigate this additional distortion.

the marginal beneﬁt to public-sector workers of receiving higher
wages, while leaving the marginal cost to taxpayers untouched, since
their real incomes are determined by the reservation utility. We assume
that workers move when they retire, so higher incomes have no impact
on the cost of living when old, and therefore no impact on pensions. An
increase in the cost of living in the retirement community does, however, increase pension beneﬁts.
Increases in the reservation utility, on the other hand, cause beneﬁts
to rise and have an ambiguous impact on wages. The ambiguous effect
reﬂects two opposite effects. A higher reservation utility means that
taxpayers have a lower marginal utility of income, reducing the cost of
pensions to them; but it also reduces housing prices, causing the
marginal beneﬁt of wages to public-sector workers to fall as well.
As the share of public-sector workers that live in the community
rises, the amounts paid to public-sector workers in both wages and pensions also increase, because the political power of the public-sector
workers has risen. Liquidity-constrained public-sector employees
most strongly desire higher wages, although they ﬁnd higher pensions
politically easier to obtain. Hence, when government employees are a
larger share of the local electorate they leverage their numerical clout
particularly into higher wages: the back-loading of public-sector compensation falls as the fraction of government employees living in the
community rises.
As the informational advantage of public-sector workers about
wages falls, public-sector wages fall. As a consequence, pensions also
fall if there is a positive degree of pre-funding, because lower publicsector wages (caused by better taxpayer knowledge about wages)
increase the marginal utility cost to the public workers of paying for
their own pensions by decreasing their consumption while young. As
the informational advantage of public-sector workers about beneﬁts
falls, beneﬁts certainly decline, but wages remain constant. Lower
public-sector pensions do not affect government employees' marginal
utility of consumption when young, because the tax beneﬁts of lower
pension pre-funding are completely offset by higher housing costs.
Therefore, the back-loading of public-sector compensation increases
with information asymmetry about pensions, but decreases with information asymmetry about wages.
In Section 4, we use these results to discuss the impact of allocating
control over public pensions to the state or to lower levels of government. We assume that there are two offsetting effects of allocating control to a higher level of government. First, there are state media sources
that will supplement the knowledge about pensions and wages at the
local level. Our information structure implies that this greater knowledge will increase the knowledge of taxpayers about both wages and
pensions, but it will have a greater impact on knowledge of pensions
because that knowledge started at a lower level. We also assume that
the share of public-sector workers who vote in the relevant election increases, since public-sector workers are quite likely to live in the state
where they work, but they are far less likely to live in the community
where they work.
The overall impact on wages and pensions depends on which effect
dominates. If the impact of public-sector workers voting is more powerful, then state control will lead to more generous wages and pension
beneﬁts. If the impact of reduced information asymmetries between
taxpayers and workers is stronger, then state pensions and wages will
be less generous. Our model suggests that the information effect may
dominate the public-sector voter effect at least in larger cities, whose
unionized government employees are likely to be city residents.
If the local news sources provide at least a modest amount of information, then moving to the state level will always lead to an efﬁcient
ﬂattening of the consumption proﬁle for state workers. Regardless of
the relative importance of changes in the electorate and in the information set, the asymmetry between wage and pension knowledge declines, reducing the back-loading of public-sector compensation. This
ﬂattening means that if the move to state control held housing values
constant, public-sector workers would be unambiguously better off.
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The increased efﬁciency due to reduced shrouding can provide one
justiﬁcation for why pension arrangements for local workers are often
determined at the state level. An alternative justiﬁcation for this arrangement is that if localities are uncontrolled they will face a moral
hazard problem that will lead them to accumulate pension obligations
that will be eventually paid for by the state. While this second explanation appears highly relevant when discussing later centralization efforts,
such as that of Ohio in the late 1960s, it seems far less relevant in understanding the early 20th century centralizations, such as teachers in
California and Massachusetts, which occurred long before any obvious
threat of insolvency. Moreover, it is far from clear that most states
would actually feel obliged to take on local pension obligations.
In Section 5, we turn to four real world examples of states with different pension arrangements, both to understand why different systems
evolve and to examine the impact of those systems. We compare two
pairs of states: Massachusetts and California, and Ohio and Pennsylvania.
Both pairs include a state with a central, state-level control over
local pensions (Massachusetts and Ohio) and a state with abundant
local heterogeneity in county and municipal pensions (California and
Pennsylvania).
Massachusetts had a modest number of local pensions prior to
World War II, but in 1945 the state passed a law which controlled the
terms of local pension arrangements. The state has regularly reacted
to perceived funding shortfalls by requiring higher levels of employee
contributions. California's local pension plans are regulated at the state
level, but counties and localities have discretion over the generosity of
the plan, within limits, whether the plan is independent (like many of
the county plans) or part of the broader CalPERS system. Both California
and Massachusetts have generous pension arrangements, but
California's local plans are typically more generous, primarily because
the Massachusetts plans require signiﬁcantly higher levels of member
contribution.
Ohio's local plans were centralized in 1967, in response to an early
under-funding problem, which appears to represent more of a response
to the moral hazard problem. The program also provides large pensions,
but it has a 10% member contribution rate, which is slightly above
Massachusetts. Pennsylvania has great heterogeneity in plan generosity.
We consider Luzerne County, which is only slightly more generous than
Ohio, and Pittsburgh, which is considerably more generous. Again, the
main gap in generosity reﬂects differences in member contributions.
It is difﬁcult to draw too much inference from four case studies, but
in these cases central control seems to have led to lower pensions. To us
this suggests the power of shrouding, because a primary difference
between state and local control is that more media attention tends to
be paid to pensions at the state level than purely local pension arrangements. In our examples, voter information appears to have played a
larger role than increased voting by government employees. We do
not, however, believe that this is necessarily a universal phenomenon.
We now turn to some basic facts about local pension arrangements
across the United States and then present our model.
2. State and local public pensions
In this section, we survey the heterogeneity in local and pension plan
arrangements across the United States. Our focus is on municipal pension plans, but we discuss state plans as well, because we believe they
shed light on what would happen in towns and municipalities if their
pensions were determined at the state level. This discussion provides
the institutional basis for the model that follows in the next section.
America's ﬁfty states have ﬁfty different arrangements concerning
state and municipal pensions. There are, however, common features
across the country. Almost all states have state-level pension
programs covering the direct employees of the state. In most cases,
there is also an umbrella organization that some or all municipalities
join. CalPERS, the California Public Employees Retirement System, may
be the most famous example of such a super-system, as the nation's
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largest public pension fund, with over $200 billion of assets under management. Many of these programs also deal with healthcare costs, but
we will not focus on the abundantly studied issues around healthcare
costs in this paper.
Teachers, who typically represent a large share of municipal employment, often have their own statewide systems that are distinct from,
if often quite similar to, the more general state program. Often the
teacher systems are at once a part of and independent from the state
system. The California State Teacher Retirement System, CalSTRS, has
$150 billion under management, making it another ﬁnancial behemoth.
But unlike the CalPERS plan for localities, participation in CalSTRS is
obligatory for every school district and every school teacher, and
every teacher faces exactly the same deﬁned beneﬁt program. That program is ﬁnanced primarily with employer and employee contributions,
currently at 8.25 and 8% of compensation respectively. The state also
makes contributions.
By contrast, participation in CalPERS, as in many state-level municipal programs, is voluntary, and the municipalities that do participate
have the option to contract tailored programs with CalPERS. As a result,
some California plans are considerably more generous than others. The
California system lies somewhat in the middle of American states in the
degree of autonomy its grants to localities.
The most centralized state systems, such as South Dakota and Utah,
enroll all municipal employees in a statewide system, managed down to
every detail at the state level. These states have not eliminated local
negotiation over wages, or other working conditions, but the pension
payments are ﬁxed at the state level. Both localities and workers must
contribute a proportion of their wages, and retired workers receive
payments that are determined by a formula based on past compensation and other factors, including years of service and age of retirement.
Even within these statewide systems, however, there are sector-speciﬁc
pension differences for different groups such as teachers, policemen and
ﬁreﬁghters.
In these states, there is no distinction between the state system and
the municipal system, but in most of America, the local systems—even if
managed at the state level—have their own characteristics. For example,
Minnesota has a statewide Public Employees Retirement Association for
employees of local government, but this is distinct from the Minnesota
State Retirement System, which manages retirement for the state's own
workers. The Minnesota system sets terms, mandates payments and
manages the system's investments.
The next level of centralization occurs in states, like Massachusetts,
that have a state system which is ofﬁcially voluntary, but does in fact
manage all, or almost all (Boston is excluded), of the local systems.
Somewhat bizarrely, even though Massachusetts sets the terms of
pensions and mandates employer and employee contributions to
investment funds, over 50 localities continue to maintain control over
the investments related to their public pensions.
Massachusetts is at one end of a spectrum of “voluntary” statewide
programs, some of which are virtually universal while some have far
more sporadic membership. Each state followed a different path towards their system, and provided different incentives or rules for joining the statewide system (when it exists). In the majority of these
systems, terms are set centrally, but in a number of important systems,
even those municipalities that join the central system have discretion
over the generosity of plan.
Within CalPERS, local governments can choose whether to have systems that accrue pensions at a 1.5% or 2% or even 3% rate; that percentage is multiplied by years of service to determine the pension as a share
of ﬁnal compensation (subject to a maximum). Texas, Oklahoma and
Tennessee also allow discretion in the nature of the plan. Localities
face a menu and choose their preferred option subject to the political
process and bargaining with employees.
Those localities that participate in statewide systems also face clear
funding requirements set at the state level. Historically, some systems
once operated as pay-as-you-go systems, requiring only that localities
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pay for the current year's retired employees. Funding shortfalls, especially in the 1980s, caused many states to switch to somewhat more
conservative systems, often moving gradually towards “full funding.”
Of course, full funding is often calculated using extremely high expected
rates of return that still leave the possibility of substantial cash
shortfalls.
Completely local pension systems would seem to be the extreme of
decentralization, but even in that case, the state government can still
exercise a fair amount of control over local pensions. Cities have no
independent constitutional rights; they are always creatures of state
government. For example, every one of California's county pension system is a matter of state law, even though the pensions have different
terms that were determined by collective bargaining at the state level.
State law also governs the pensions of Boston and New York. Yet in
most cases, even thought the state does exercise ultimate legislative
power, the legislature will often defer to the city's wishes.
Another dramatic difference across states comes from their participation in Social Security. When Social Security was originally established,
constitutional issues deterred any attempt to involve lower levels of government. The Federal government did not appear to have the power to
compel states and municipalities to contribute to any sort of pension system for their employees, and as a result they were completely excluded
from Social Security. In the 1950s, Congress made it possible for states to
enter voluntarily into Social Security, and the majority of states have
taken that option. Still, some states have remained outside of the Social
Security system, including Massachusetts.
Finally, Fig. 1. shows the considerable variation across states in the
average beneﬁts paid to retired state employees in 2010. Publicpension beneﬁts per beneﬁciary have a strong positive correlation
with state wages, but the relationship is far from perfect.4 These ﬁgures
do not control for retiree characteristics such as the age distribution, for
employee characteristics such as the occupational mix, nor even whether the state participates in Social Security. Thus, they can only be seen as
very coarse numbers; but they do suggest that some states are more
generous than others, even holding state income levels constant. One
of the goals of our model is to provide a framework that can help explain
those differences.

public-sector workers also have access to an added source of information: the “union.”
Another key assumption is that public-sector workers cannot freely
borrow against future pensions. This assumption ensures that pensions
are not a perfect substitute for wages from the workers' perspective. In
the case of other forms of shrouded compensation, there could be other
reasons why workers would prefer cash to the beneﬁt. Workers might,
for example, just not value health beneﬁts at their cost.
We also impose several less critical assumptions. A pre-funding requirement may be imposed exogenously on government pensions. All
public-sector workers vote in state elections, but only a fraction vote
in local elections, because they may choose to live outside of the locality.
State workers earn rents (or potentially quasi-rents) and as such there
must be a rationing device, which we assume is a lottery that occurs before the start of the model. An agent may win a public-sector position in
a locality that differs from his preferred place of residence, and thus
choose to commute from the one to the other. For ease of reference,
all parameters in the model are listed in Table 1.

3. A political economy model of public pensions

3.1. Economic environment

In this section, we present our core model of the political economy of
public-sector pensions. In the next section, we speciﬁcally focus on the
issues that relate to central and local control of pension promises.
There are several key assumptions in the model. Perhaps the most
critical assumption is that pension promises are “shrouded.” While
this model is in the spirit of Gabaix and Laibson (2006), applying their
logic to the public sector, we are not assuming any irrationality. Our
voters do expect to pay workers' pensions, but not every voter is
aware of the pensions promised by individual politicians. They are ignorant, but not irrational.
Some voters are also unaware of wage promises, but we assume that
understanding the magnitude of pension obligations is somewhat more
difﬁcult than understanding current compensation. The logic of the
model, therefore, should extend to any complex form of compensation
including health-related beneﬁts. We also assume that public-sector
workers know more about pensions and wages than ordinary voters.
In reality, workers should know more about their compensation packages because they have far stronger incentives to understand these
packages than voters. In our model, this information asymmetry
emerges, for instance, if we assume that workers and taxpayers both
have access to the same news-related sources of information, but

In its basic structure, the model follows an overlapping generations
setup. Agents live for two periods.
We focus on a representative city with an exogenously determined
housing stock, which can be interpreted as a ﬁxed regulatory growth
limit on new construction. The number of city residents equals the number of homes, so population is also exogenously given.
The city government employs an exogenous fraction q b 1/2 of city
population. Public employees are selected by a public-sector lottery,
and all winners choose to work for the local government. In principle,
there is a participation constraint that requires local governments to
provide sufﬁcient compensation to make that decision optimal, but
that constraint does not bind in equilibrium because public employees
have enough political clout to obtain an attractive compensation
package.
Private-sector workers employed in the city earn a ﬁxed locationspeciﬁc income Y when they are young; they must save to consume during their retirement. We assume that Y is large enough for the city to
exist in equilibrium despite the cost of supporting its local government.
Public-sector workers earn wages wt while young and are paid a pension beneﬁt Bt+1 when they are older. Private- and public-sector
workers pay for the cost of public-sector wages with lump sum taxes.
Since houses are homogeneous, we can also think of these taxes as
property taxes. Proportional taxes on housing value will have an equivalent impact on initial housing prices as lump-sum taxes since both
imply the same tax burden.

4
The wages are calculated across all employees in the state in 2011. The beneﬁts are
calculated using the Census report on state and local pension funds that reports beneﬁts
paid and beneﬁciaries.

Fig. 1. Variation in public-sector pensions across states.
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Table 1
Parameters of the model.
Parameter

Range

Interpretation

β
r
Y
R
U
A
Cw
CR
q
ϕ
θPB
θPw
θTB
θTw
ρB
ρw
N
ψ
γ
θL
θS
θU
π

(0, 1]
(0, ∞)
(0, ∞)
(0, ∞)
(−∞, ∞)
(0, ∞)
(0, ∞)
(0, ∞)
(0, 1/2)
[0, 1]
(0, 1]
[θPB,1]
[0, θPB]
[θTB, θPw]
(0, 1]
[ρB, 1]
ℕ
[0, ∞)
[1/N, 1]
(0, 1]
(0, 1]
[0, 1]
[0, 1)

Discount factor
Market interest rate
Gross income of a private-sector worker in the city
Cost of housing in the retirement locale
Lifetime utility in the reservation locale
=(1 + β) [β (1 + r)]−β / (1 + β) exp[U / (1 + β)]: reservation income
=A/(1 + β): reservation consumption for young workers
=Að1 þ r Þβ=ð1 þ β Þ: reservation consumption for old workers
Number of local government employees relative to city population
Share of public-sector pensions promises that are pre-funded
Probability that a public-sector employee is informed of all proposals
Probability that a public-sector employee is informed of wage proposals
Probability that a private-sector employee is informed of all proposals
Probability that a private-sector employee is informed of wage proposals
=θTB/θPB: symmetry of information about pension proposals
=θTw/θPw: symmetry of information about wage proposals
Number of identical cities in the state
Hedonic cost of commuting across cities
=[1 + (1 − N) F (ψ)] / N: Share of public-sector employees who live in the city where they work in a symmetric equilibrium.
Probability that a voter is informed by local news media
Probability that a voter is informed by statewide news media
Probability that a public-sector employee is informed by the union
Conditional probability that an informed agent has acquired knowledge of pension proposals

Taxpayers and current public-sector workers also pay for the unfunded portion of pensions paid to last period's workers, who are now
retired, and the funded portion of pensions that will be paid to current
workers during the next period. Speciﬁcally, we assume that a ﬁxed proportion ϕ ϵ [0, 1] of pension obligations must be pre-funded, where ϕ =
0 represents the baseline case of a pure pay-as-you-go system. Funds
that are set aside to pay future pensions earn the market rate of return
r and are given to retired public-sector workers during the next period.
Taxes in period t thus equal


ϕ
T t ¼ q ð1−ϕÞBt þ wt þ
Btþ1 :
1þr

ð1Þ

All agents derive utility from consumption according to the
intertemporally separable logarithmic speciﬁcation:
i

i

i

U t ¼ logC W;t þ βlogC R;t ;

with a discount factor β ϵ (0, 1]. The optimal consumption path is then
i

i

C R;tþ1 ¼ βð1 þ r ÞC W;t :

P

C W;t ¼ wt −T t −

r
H;
1þr t

ð2Þ

and when retired in the following period t + 1 they have disposable
income
P

C R;tþ1 ¼ Btþ1 þ H tþ1 −Ht −R:

ð3Þ

These disposable incomes also coincide with public-sector employees' consumption level when their borrowing constraint binds, as
it always does in equilibrium.
Private-sector workers, which we will also refer to as taxpayers even
if public-sector workers pay identical taxes, have a disposable income
net of lifetime housing costs
T

At ¼ Y−T t −H t þ

Htþ1 −R
:
1þr

ð4Þ

They optimally choose their savings given current taxes Tt and rational expectations of future policy, which enable perfect foresight of
future house prices Ht+1.

ð6Þ

Hence, public-sector workers face a binding borrowing constraint
whenever
P

People live in the city when they are young and retire elsewhere
when they are old. The cost of housing during retirement is an exogenous amount R. At the start of each period t, the retiring old workers
sell their homes to young workers at the current price Ht. Each buyer
can take out a mortgage for the full amount Ht. He will repay the principal in the following period, but must pay interest Htr/(1 + r) while living in the house.
Therefore, public-sector workers in period t have disposable income

ð5Þ

P

C R;tþ1 Nβð1 þ r ÞC W;t :

ð7Þ

The lifetime consumption utility of a public-sector employee from
generation t is then
P

P

P

U t ¼ logC W;t þ βlogC R;tþ1




ϕ
r
Btþ1 −
Ht
¼ log ð1−qÞwt −q ð1−ϕÞBt þ
1þr
1þr


þ βlog Btþ1 þ H tþ1 −Ht −R :

ð8Þ

Private-sector employees optimally choose
T

C W;t ¼

ATt
βð1 þ r Þ T
T
A :
and C R;tþ1 ¼
1þβ t
1þβ

ð9Þ

Up to an irrelevant additive constant, the lifetime consumption utility of
a private-sector employee from generation t is
T

T

U t ¼ ð1 þ βÞlogAt




H −R
ϕ
;
Btþ1 −Ht þ tþ1
¼ ð1 þ βÞlog Y−q ð1−ϕÞBt þ wt þ
1þr
1þr
ð10Þ

3.2. Spatial equilibrium
The spatial structure of our economy consists of three levels. We
consider cities within a state and we assume that the state itself is
small relative to the aggregate size of the nation. The size of each cohort
is substantially larger than the sum of the housing stock in all cities in
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the state. A young worker can choose between living in the state and
moving out of it. Living in the rest of the country provides a constant reservation utility U, independent of current conditions within the state.
Since individuals choose their location when young, they must be indifferent between living in that location and locating someplace else.
This critical spatial indifference condition implies that housing prices
Ht in the representative city must be such that the anticipated utility
of living in the city for those who have lost the public employment
lottery equals the reservation utility of moving out of state. For the
sake of notation, deﬁne the equivalent reservation income
A ≡ ð1 þ βÞ½βð1 þ r Þ

β
−1þβ

U
1þβ

e :

ð11Þ

Spatial indifference then requires that in equilibrium
Y−T t −H t þ

Htþ1 −R
¼ A;
1þr

ð12Þ

so the equilibrium consumption levels of private-sector employees are
constant:
T

C W;t ¼

A
βð1 þ r Þ
T
≡ C W and C R;tþ1 ¼
A ≡ CR :
1þβ
1þβ

ð13Þ

This indifference condition means that changes in pensions, or institutional conditions that impact public-sector compensation, do not
affect the welfare of these citizens. They will instead affect housing
prices in the city, which adjust to compensate residents for expected
future tax payments.
3.3. The politicians' problem
The model contains one key optimization problem: the political
choice of public-sector compensation policies wt and Bt+1. We model
policy-making as the outcome of an electoral process with binding platform commitments but imperfectly and heterogeneously informed
voters, following Ponzetto (2011).
The election is contested by two parties, labeled L and R, whose only
goal is to win ofﬁce and which accordingly choose their policy proposals
to maximize the probability of obtaining a majority of the votes cast. The
electorate consists of a continuum of voters, whose total mass can be
normalized to unity each period. Following the probabilistic-voting
approach (Lindbeck and Weibull, 1987), voters' preferences for the
competing parties comprise two independent elements. Each voter
derives utility Uit(wt, Bt+1) from the policy vector (wt, Bt+1) enacted by
the winner of the election.5 Moreover, the two parties have ﬁxed characteristics, such as ideology or the personal qualities of party leaders,
that cannot be credibly altered with the choice of an electoral platform;
and the voters have individual tastes, respectively ξiL and ξiR, for these
characteristics.
In the standard probabilistic-voting model, parties choose binding
policy platforms and all voters perfectly observe them. We relax the assumption of perfect information, and instead consider a random process
of imperfect information acquisition. Information arrives independently
across agents. By the time the election is held, voter i has observed all
proposals with probability θiB ∈ [0, 1). Capturing our crucial assumption
that pension proposals are shrouded, the voter observes wage proposals
but not pension proposals with probability θiw − θiB N 0. Hence, θiw is the
probability that a voter has observed (at least) wage proposals. With
complementary probability 1 − θiw the voter reaches the election
completely uninformed, though with rational expectations.
5
To simplify notation, here we denote utility by Uit(wt, Bt+1), indexing the utility function by period instead of including explicitly among its arguments the predetermined
values Bt and Ht.

 Given his information Ωit, voter i votes forms rational beliefs
eC
etC ; B
w
tþ1 about the policies that each candidate C ϵ {L, R} has proposed
and would enact if elected. Although each atomistic voter has probability zero of deciding the election with his ballot, we set aside the rationalvoter paradox through the conventional assumption that voting is
costless, so all agents turn out to vote. As a consequence, a voter's
decision is summarized by his preference to support one party over
the other. Voter i chooses to support party R if and only if
h 
h 
i
eL ÞjΩi  þ ξi ≤E U i w
eR ÞjΩi  þ ξi :
e Lt ; B
e Rt ; B
E Ut w
t
L
t
t
R
tþ1
tþ1

ð14Þ

An individual's relative assessment of the two candidates' nonpolicy characteristics can be disaggregated into a common and an idiosyncratic component: ξiL − ξiR = Ψ + ψi. Both Ψ and ψi are unobservable
to politicians, and independently drawn from common-knowledge
probability distributions. The common shock Ψ accounts for the aggregate uncertainty in the electoral outcome. The idiosyncratic shock ψi
provides the intensive margin of political support, and is independent
and identically distributed across agents. For the sake of clarity, we
assume that ψi has a uniform distribution with support −ψ; ψ sufﬁciently wide that each voter's ballot is not perfectly predictable on the
basis of policy considerations only.6
Voters in a local election are divided into two groups: fraction q of
public-sector workers, and fraction 1 − q of taxpayers. All members of
either group j ϵ {P,T} have an identical utility function Ujt(wt, Bt+1) and
identical information-acquisition probabilities θjB and θiw. Since there is
a continuum of agents of either type and the arrival of information is independent across agents, these probabilities coincide with the shares of
voters from each group that have observed proposals respectively for
both policies or for wt alone.
As we derive in the appendix, this probabilistic-voting setup leads
each candidate to maximize the political support function

n


h 
io
C
C
P P
C
C
P
P
P
C eC
C
V t wt ; Btþ1 ¼ q θB U t wt ; Btþ1 þ θw −θB E U t wt ; B
tþ1 jwt
n

T T
C
C
ð15Þ
þ ð1−qÞ θB U t wt ; Btþ1

h 
io
T
T
T
C eC
C
þ θw −θB E U t wt ; Btþ1 jwt :
Intuitively, a politician gains support if his policy proposals are more
attractive for the voters who learn about them. The intensive margin of
political support makes the relationship continuous: a candidate's
probability of victory increases smoothly with his platform's appeal to
informed voters.7
Voters' preferences are weighted by their level of information,
because so is their response to policy proposals. An uninformed agent
would fail to notice a deviation from the expected policy choice, and
thus could not react to such a deviation when casting his vote. Politicians optimally set each policy wCt and BCt+1 to cater disproportionately
to the preferences of those voters who are disproportionately likely to
observe the respective proposal, because only those voters' ballots
reﬂect directly the policy commitments.

C
The unconditional beliefs wCt ; Btþ1 Þ for Ωit = ∅ are pinned down by
rational expectations. In equilibrium, voters have perfect foresight and

6
This assumption simpliﬁes the analytical derivations but hardly involves a loss of generality. In a symmetric pure-strategy Nash equilibrium of the platform-proposal game the
policy proposals are independent of the speciﬁc distribution of ψi.
7
An analogous political support function could be derived from a retrospective voting
model, following Strömberg (2004). Such a model would consider an incumbent running
for re-election against an untested challenger drawn randomly from the same pool of politicians. Each voter would support the incumbent's re-election if he understands he has
been provided with sufﬁciently high utility, with an idiosyncratic threshold that reﬂects
taste shocks Ψ and ψi. We would then have to assume that voters are imperfectly aware
of the impact that political choices have on incomes and housing values.
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their priors are precisely correct. However, for voters who have observed
wage proposals (wLt , wRt ) but not pension proposals (BLt+1, BRt+1), rational
eC for the equilibrium proposal wt.
expectations only pin down beliefs B
tþ1
Hence, multiple Nash equilibria could be supported by arbitrary beliefs
off the equilibrium path.8 We focus our attention on a unique equilibrium supported by off-equilibrium beliefs consistent with tremblinghand equilibrium reﬁnements.
Intuitively, voters interpret unexpected platforms as mistakes
that the candidates are inﬁnitesimally likely to make. In the spirit of
agent-strategic perfect equilibrium, we assume that such trembles are
independent across a player's choices. Then, an agent who observes an
unexpected wage proposal wCt interprets it as a mistake that conveys
eC jwC coincide
no information on the choice of BCt+1. Then the beliefs B
t
tþ1
C
 , regardless of the obwith the unconditional rational expectation B
tþ1
servation wCt .9 Under this assumption, the political support function
can be written



C
C
P
P
C
C
T
T
C
C
V t wt ; Btþ1 ¼ θB qU t wt ; Btþ1 þ θB ð1−qÞU t wt ; Btþ1




P
P
P
C
C
T
T
T
C
C
þ θw −θB qU t wt ; Btþ1 Þ þ θw −θB ð1−qÞU t wt ; Btþ1 Þ:

ð16Þ
Inference of independent trembles off the equilibrium path considerably increases analytical tractability, but it is not necessary to derive any
of our main results. The same conclusions obtain qualitatively if we assume instead, as in proper equilibrium, that more disadvantageous trembles are an order of magnitude less likely than more advantageous ones.
Then, observing a tremble on wCt would lead voters who have not
observed the announcement BCt to infer that it coincides almost surely
with the announcement that is optimal for candidate C conditional on
announcing wCt .10
3.4. Dynamic equilibrium
To solve the model, we must account for the dynamic structure of
an overlapping generations economy. With anything short of full prefunding, current pension promises Bt+1 directly inﬂuence future taxes
Tt+1. This connection implies an indirect impact on future house prices
Ht+1 through the spatial indifference condition, and on future wages
wt+1 and pension promises Bt+1 through the political optimality
conditions.
Since pension promises inﬂuence future voting behavior, current political choices affect future political choices, as in Persson and Svensson
(1989).11 Our approach follows in the dynamic political economy tradition of Krusell and Ríos-Rull (1999) where the median voter during
each period determines policy outcomes, and as in Besley and Coate
(1998), the power of a special interest group creates inefﬁciencies. But
unlike Acemoglu et al. (2008), our political leaders make binding promises and therefore there is no scope for institutions that would bind
politicians while in ofﬁce.
The timeline within each period t is the following.
1. The city inherits from the previous period binding pension promises
Bt.

An arbitrary wage proposal w⁎t could be supported in Nash equilibrium if voters who
observe a deviation wCt ≠wt but do not observe BCt + 1 were assumed to infer with certainty
an inﬁnitely bad pension proposal—either so low that public-sector retirees can afford no
consumption, or so high that taxpayers cannot.
9
Such beliefs could be motivated more formally by the assumption that that policy proposals are made simultaneously and non-cooperatively by two distinct politicians from
the same party. One announces a wage proposal and the other a pension proposal, with
the shared goal of leading the party to electoral victory.
10
Formal derivations of the results under this alternative assumption are provided in the
working-paper version, available from the authors on request.
11
Battaglini and Coate (2008) present a more recent treatment of this issue.
8
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2. The house price Ht is determined so that taxpayers' spatial indifference condition holds. The young buy houses and move to the city.
The old retire, sell their houses and leave the city.
3. Politicians simultaneously announce binding policy proposals
(wCt , BCt+1). Each voter i is informed of wage proposals with probability θiw and of pension proposals with probability θiB. The election is
held.
4. The winning candidate's policy proposal is implemented. Publicsector workers earn wages wt, while taxes Tt are levied to defray
these wages, the unfunded component of current pensions Bt, and
the funded component of future pensions Bt+1. Workers choose
how much to save and invest in capital markets.
The period then ends, and the process beings anew for period t + 1.
Period-t voters become old and sell their houses at a price Ht+1. The link
between generations is the joint evolution of pensions and house prices.
A dynamic equilibrium is characterized by a recursive structure. At
the beginning of each period, house prices Ht are determined by spatial
equilibrium given past policy choices and rational expectations of future
policy choices wt and Bt+1. Then political competition determines the
equilibrium policies wt and Bt+1. The political equilibrium depends on
current conditions Bt and Ht. Crucially, it also depends on voters' rational
expectations of how current policy choices will determine future house
prices Ht+1.
We will disregard the possibility for politicians to develop a reputation and restrict our analysis to Markov perfect equilibria in which
house prices Ht depend on past policy choices exclusively through the
inherited pension burden Bt. Such an equilibrium is described by three
time-invariant functions H(Bt), w(Bt) and B′(Bt) such that for any
pension obligations Bt equilibrium house prices are Ht = H(Bt), public
employees' wages wt = w(Bt) and public-sector pension promises
Bt+1 = B′(Bt).
For any pension burden Bt and house prices Ht, the rational expectation of future house prices Ht+1 = H(Bt+1) then implies that the utility
of public-sector employees is deﬁned by



r
ϕq
P
Ht −
Btþ1
U wt ; Btþ1 ; Bt ; H t ¼ log ð1−qÞwt −ð1−ϕÞqBt −
1þr
1þr


þ βlog Btþ1 þ H Btþ1 −Ht −R ;
ð17Þ
and likewise for taxpayers

T
U wt ; Btþ1 ; Bt ; H t




H Btþ1 −R
ϕq
Btþ1 þ
:
¼ ð1 þ βÞlog Y−ð1−ϕÞqBt −Ht −qwt −
1þr
1þr
ð18Þ
Letting Btþ1 denote voters' unconditional expectation, the political
support function is deﬁned by


P
P
V wt ; Btþ1 ; Bt ; H t ; Btþ1 Þ ¼ θB qU wt ; Btþ1 ; Bt ; H t

T
T
þ θB ð1−qÞU wt ; Btþ1 ; Bt ; H t


P
P
P
þ θw −θB qU wt ; Btþ1 ; Bt ; H t Þ

T
T
T
þ θw −θB ð1−qÞU wt ; Btþ1 ; Bt ; Ht Þ:

ð19Þ

Having deﬁned these functions, we can give the formal deﬁnition of
a dynamic equilibrium.
Deﬁnition 1. A Markov perfect dynamic rational expectations equilibrium is given by three functions H(Bt), w(Bt), and B′(Bt) such that
1. For any pension burden Bt, house prices Ht = H(Bt) satisfy the spatial
indifference condition
Y−ð1−ϕÞqBt −H ðBt Þ−qwðBt Þ−

 0

H B ðBt Þ −R
ϕq 0
B ðBt Þ þ
¼A
1þr
1þr
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given rational expectations of policies wt = w(Bt) and Bt+1 = B′(Bt),
and of future house prices Ht+1 = H(B′(Bt)).
2. For any pension burden Bt and house prices Ht = H(Bt), policy choices
wt = w(Bt) and Bt+1 = B′(Bt) satisfy the political optimality
condition





0
0
wðBt Þ; B ðBt Þ ¼ arg max V wt ; Btþ1 ; Bt ; H ðBt Þ; B ðBt Þ ;
wt ;Btþ1

0

given rational expectations of pension promises Btþ1 ¼ B ðBt Þ.
We will focus on linear stationary Markov perfect dynamic rational
expectations equilibria, in which house prices dynamics are described
by the function
H ðBt Þ ¼ K−hBt

ð20Þ

for endogenous constants K and h. Our assumptions allow us to derive
an explicit solution for the dynamic equilibrium under this linearity
condition.
3.5. The efﬁcient benchmark
We begin by characterizing the equilibrium in the absence of
political-economy frictions. Since we have assumed that the housing
stock does not grow, real-estate markets lead voters to internalize
fully the dynamic consequences of policy choices, despite the shortsighted preferences implicit in the overlapping generations framework. Thus, the ﬁrst-best is attained so long as all voters have perfect
information: θPB = θPw = θTB = θTw = 1.12
To simplify the exposition, we also assume a pay-as-you-go system
with no pre-funding (ϕ = 0), although this last assumption has no qualitative impact on the following proposition (all proofs are provided in
the appendix).
Proposition 1. Suppose that voters have perfect information (θPB = θPw =
θTB = θTw = 1) and public-sector pensions are not pre-funded (ϕ = 0). There
is a unique linear Markov perfect dynamic rational expectations equilibrium. At any point on the equilibrium path, both public- and private-sector
employees have consumption levels C W as young workers and C R as old
retirees.
In steady state, public-sector wages equal
wss ¼ Y−

R
−A þ C W ;
1þr

public-sector pensions equal
Bss ¼ R þ C R ;
and house prices equal
H ss ¼



1þr
R
Y−
−A−qðwss þ Bss Þ :
r
1þr

Equilibrium dynamics converge to the steady state with public-sector
wages
wðBt Þ ¼ wss þ

q Bt −Bss
;
1−q 1 þ r

public-sector pensions
0

B ðBt Þ ¼

Bss −qBt
;
1−q

12
The crucial assumption is that information is homogeneous across voters and issues,
θPB = θPw = θTB = θTw = θ. The equilibrium is unchanged if θ b 1.

and house prices
H ðBt Þ ¼ Hss þ qðBss −Bt Þ:

The undistorted equilibrium reﬂects utilitarian welfare maximization for each cohort of city residents. The probabilistic-voting setup induces politicians to maximize voters' welfare whenever all voters are
identically informed, and a fortiori when they have perfect information.
Moreover, a cohort cannot increase its aggregate wealth by establishing
an unfunded pension system and imposing the burden of funding it on
future generations of city residents. The cost of pension liabilities is fully
capitalized in the price of housing. If the housing stock is not growing, all
future housing belong to current city residents, who are therefore
induced to internalize the future costs of accumulated pension debt.
The assumption that housing prices fully capitalize future debt obligations has a long pedigree in economics. Daly (1969) suggested that
Ricardian equivalence will hold at the local level because homeowners
feel the cost of future tax obligations immediately through losses in
property values.13 Epple and Schipper (1981) tied this insight directly
to municipal pension funding, and provided some evidence that this
capitalization appears to occur in Pittsburgh.14 MacKay (2014) examines San Diego housing prices and shows that these prices fall after a
public announcement of unfunded pension liabilities, relative to prices
in surrounding areas. This work both demonstrates some capitalization
but also shows that homeowners have at least in one instance
underestimated the true extent of pension liabilities.
With perfect information and therefore full capitalization, the efﬁcient
equilibrium described by Proposition 1 equalizes period by period the
consumption level of government employees and private employees.
Since the latter are indifferent ex ante between locating in the city or in
the out-of-state reservation location, everyone's consumption is constantly pinned down by the reservation consumption levelsC W andC R. This implies that the consumption path of public-sector employees is optimal,
just like the one of private-sector employees. Moreover, it comoves
perfectly with the reservation value (∂lnC W =∂lnA ¼ ∂lnC R =∂lnA ¼ 1).
In the steady state, housing prices Hss are constant. Thus retirees
realize no capital gains or losses on the sale of their city house. The
steady state public-sector pension Bss then equals the sum of the consumption level C R and the cost of housing in the retirement locale R
(hence ∂Bss =∂AN0 and ∂Bss/∂R = 1). The steady state public-sector
wage wss equals the consumption level C W plus taxes paid to defray
public-sector compensation (q(wss + Bss)) and the user cost of housing
Hssr/(1 + r).
The user cost of housing itself fully reﬂects the productivity value of
the city. Productivity is properly measured by the difference between
net earnings for a private-sector employee in the city (Y − R / (1 + r))
and in the reservation location (A), adjusted for the cost of paying an exogenous number q of local government employees. On net, housing
values remain intuitively increasing in city productivity (∂Hss/∂Y N 0,
∂Hss/∂R b 0 and ∂H ss =∂Ab0) and decreasing in the size of the public sector
the city must support (∂Hss/∂q b 0). Changes in the user cost of housing
are perfectly mirrored in public-sector wages, which therefore share
the same comparative statics (∂wss/∂Y N 0, ∂wss/∂R b 0 and ∂wss =∂Ab0).15
Transition to the steady state reﬂects the dynamic feedback between
public-sector pensions and house prices. If the city has inherited, e.g.,
pension obligations below the steady state level (Bt b Bss), the direct
effect is that taxes Tt are lower by the exact amount of the reduction in
13
Banzhaf and Oates (2013) develop a useful analysis that provides conditions under
which this capitalization should be imperfect even in a fully rational model.
14
Stadelmann and Eichenberger (2012) argue that owners should be more sensitive to
debt ﬁnancing because of capitalization, and then show that areas in Switzerland with
more tenants relative to owners are more likely to use debt rather than taxes.
15
The ﬁrst-best wage wss does not depend on the size of the public sector q. House prices
capitalize the public-sector wage bill qwss, which is then proportional to the number of
public employees.
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aggregate pension payout (q(Bss−Bt)). In the absence of city growth, this
fall in taxes is immediately and entirely capitalized in higher house prices
(Ht − Hss = q(Bss − Bt)). While working in the city, public-sector employees pay lower taxes; on the other hand, they incur a higher housing
cost. Since the user cost of housing is only a fraction r / (1 + r) of house
value, it only reﬂects an identical fraction of the change in taxes. Hence,
the equilibrium level of consumption C W requires a lower public-sector
wage (wt b wss).
On the other hand, upon retiring public-sector employees must
repay a larger mortgage Ht. Hence, the equilibrium level of consumption
requires a higher public-sector pension (Bt+1 N Bss). The increase in future pensions is multiplied by a dynamic feedback loop. If pension
promises increase by Bt+1− Bss, expected house price appreciation declines proportionally (Ht+1− Hss = q(Bss − Bt+1)). Facing a lower capital gain, public-sector retirees need an even larger pension increase to
preserve their consumption level C R . For any q b 1/2, the multiplier remains bounded, and equilibrium dynamics converge to the steady
state by dampened oscillation.

increasing in the degree of shrouding of public-sector pensions, which
increases information asymmetry over pensions (i.e., it reduces ρB)
but not over wages (ρw).
We introduce these information asymmetries in the setting of
Proposition 1, preserving at ﬁrst the simplifying assumption that ϕ =
0. The political equilibrium then features distortions that systematically
favor public-sector employees, and more so for the shrouded policy
choice — pension promises.
Proposition 2. Suppose that public-sector pensions are not pre-funded
(ϕ = 0). There is a unique linear Markov perfect dynamic rational
expectations equilibrium. At any point on the equilibrium path, the
ratio of the consumption levels of private- and public-sector employees
equals
τW ≡

τR ≡

0 b ρB ≡

T
θB
θPB

b ρw ≡

T
θw
θPw

b1:

ð21Þ

Greater asymmetry on the shrouded issue (ρB b ρw) is an intuitive
consequences of diminishing returns to information acquisition. Receiving additional news from the union makes public-sector workers better
informed across the board, but their informational advantage is stronger
for pension proposals, which are more difﬁcult to get to know and
which taxpayers are more likely to ignore. Furthermore, its strength is
16
E.g., data for Massachusetts are provided by the Boston Herald at http://www.
bostonherald.com/projects/your_tax_dollars.bg; for California by the Sacramento Bee at
http://www.sacbee.com/statepay. Data for Ohio and Pennsylvania are directly available
from government websites, respectively at http://www.tos.ohio.gov/state_salary and
http://www.pennwatch.pa.gov/employees/Pages/Employee-Compensation.aspx.

CW
¼ ρw
C PW

for young workers and

3.6. Imperfect information
The main focus of our analysis is on distortions in public-sector compensation arising from asymmetric information. Whenever publicsector workers are more informed about their compensation than
other taxpayers (θPw N θTw and θPB N θTB), they obtain a more generous treatment than their mere numbers would warrant. Furthermore, if their informational advantage is greater for pensions than wages (θPw/θTw b θPB/
θTB), public-sector pensions are more generous than public-sector wages.
Precisely this pattern of information asymmetry emerges from a
simple process of information acquisition. All voters receive information
about policy proposals from local news sources. Capturing our fundamental assumption that pension obligations are “shrouded,” an agent
who has learned about wage proposals need not also learn or understand pension proposals. Such shrouding reﬂects directly lower availability of information about pensions than wages. State employees'
salaries are publicly disclosed every year, and can be easily consulted
online.16 No such database exists for the accruing pensions of currently
employed civil servants. Moreover, shrouding reﬂects the greater difﬁculty of understanding the accrual of pension obligations. A voter may
be informed of a debate about the cost of public-sector pensions, but
still unable to grasp the actual impact of different policy proposals.
In addition to the local news that reach all taxpayers, public-sector
workers naturally have more opportunities and greater incentives to
become informed of policy proposals concerning their own compensation. We can summarize all such phenomena by treating public-sector
unions as a preferential source of information that public employees
alone have access to. Pension information remains equally shrouded
when it is provided by the union.
As we show in the appendix, these assumptions yield a distribution
of information that can be summarized by two measures of symmetry
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CR
¼ ρB
C PR

for old retirees.
In steady state, public-sector wages equal
wss ¼ Y−

R
C
−A þ W ;
1þr
τW

public-sector pensions equal
Bss ¼ R þ

CR
;
τR

and house prices equal
H ss ¼



1þr
R
Y−
−A−qðwss þ Bss Þ :
r
1þr

Equilibrium dynamics converge to the steady state with public-sector
wages
wðBt Þ ¼ wss þ

q Bt −Bss
;
1−q 1 þ r

public-sector pensions
0

B ðBt Þ ¼

Bss −qBt
;
1−q

and house prices
H ðBt Þ ¼ Hss þ qðBss −Bt Þ:
The differences between Propositions 2 and 1 highlight that political
power derives from superior knowledge of policy choices. Since publicsector employees are more informed than taxpayers about their own
compensation, the strategic optimal proposal for ofﬁce-seeking politicians
provides higher consumption levels for public- than private-sector
employees (τR, τw b 1). These political rents from superior information
explain why government employment is attractive in our model, and
rationed by the public-sector lottery.
Furthermore, since information about pensions is more asymmetric
than for wages because of shrouding, the political equilibrium displays a
greater tilt in favor of public-sector retirees than public-sector workers
(τR b τw). Thus, shrouding is at the root of back-loaded public-sector
compensation, and explains why government employees are liquidity
constrained while young.
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Compensation promises display a direct link between superior information and higher equilibrium consumption. The politically optimal
ratio of marginal utilities (and thus of consumption levels) for retirees
coincides with the ratio of information about retirement beneﬁts
(τ R = ρ B). Analogously, the politically optimal ratio for working-age
employees coincides with the ratio of information about wages
(τw = ρw).17
The transition dynamics are unchanged from the efﬁciency benchmark in Proposition 1, aside from the differences in the respective
steady-state values. The latter essentially retain the same comparative
statics on economic primitives as in the ﬁrst best.18 However, the steady
state now reﬂects not only underlying economic conditions but also
political asymmetries.
Political power derives from superior knowledge of policy choices.
Public employees' pensions and their consumption during retirement
reﬂect asymmetric information about pension proposals themselves
(∂Bss/∂ρB b 0 and ∂CPW/∂ρB b 0). Public-sector wages and government
employees' consumption during youth reﬂect asymmetric information
concerning wage proposals (∂wss/∂ρw b 0 and ∂CPW/∂ρw b 0).
Producer interests can capture policy-making over the issues they
most care about without bargaining with politicians or offering them
campaign contributions, but merely by disseminating political information to their members, as Ponzetto (2011) ﬁnds for the case of trade
policy. Freeman (1986) reviews the impact of public-sector unions on
wages and beneﬁts. In our model, when politicians know that their proposals for public-sector compensation are widely broadcast among
unionized public employees but relatively less visible to taxpayers,
they make generous offers to avoid alienating the constituency that is
disproportionately mobilized by these proposals.
The more media coverage a policy choice receives, the more policy
proposals reﬂect the general interests of taxpayers rather than those of
knowledgeable insiders. Greater shrouding of pension promises constitutes a decrease in transparency, and as such it entails greater capture
of policy-making by public-sector workers and a consequent increase in
their pensions. The transparency of wage policy is unaffected by changes
in shrouding, which therefore do not affect the politically optimal wage
rate.
The effects of political power on public-sector compensation and
housing prices are always opposite. The reason is that, in equilibrium,
rents (or quasi-rents) are transferred to public employees from property owners. At the stage of political competition, electoral considerations
pit public-sector workers against taxpayers. The former vote for higher
beneﬁts, and the latter for lower taxes that would increase their lifetime
consumption. Given rational expectations and spatial indifference, however, such an increase in consumption is inconsistent with equilibrium.
The expectation of lower taxes due to lower public-sector compensation
instead leads agents to bid up the price of houses in the city. Thus
taxpayers are essentially running a proxy competition against public
employees on behalf of developers. When the information advantage
of public-sector workers is lower, the eventual outcome is a rise
in real-estate values (∂Hss/∂ρw N 0 and ∂Hss/∂ρB N 0). This result is
consistent with Gyourko and Tracy's (1989) empirical ﬁnding that

17

The last result relies on off-equilibrium inference of independent trembles. If we assumed instead inference of conditionally optimal trembles off the equilibrium path, the
equilibrium would feature an even more favorable treatment of public employees: τw
b ρw and τR = ρB. Taxpayers' opposition to higher wage promises would decline if they believed them to be accompanied by lower pension promises. As a consequence, wage proposals would be more generous in the political equilibrium. However, imperfectly
informed taxpayers would remain opposed to over-generous wage proposals, while they
can never oppose over-generous pension proposals they are unaware of. Therefore,
shrouding would continue to induce inefﬁcient back-loading (τR b τw).
18
The only difference concerns the effect of the reservation value A on steady state
wages wss. If the political power of public-sector employees is very high, their equilibrium
consumption CPW might rise with the reservation value faster than house prices do. Publicsector wages then rise with A, instead of falling as they do with smaller information
asymmetries.

public-sector unions earn rents for their workers, and these rents are
negatively capitalized in local land values.
3.7. Inefﬁciency
As Proposition 2 has established, there are two key interest groups in
this model: the developer (or initial land owner) and public-sector
workers.
Welfare for public-sector workers equals
P

P

P

U ¼ logC W þ β logC R ;

ð22Þ

which is time invariant on the transition path as established in
Proposition 2, and in fact more generally as we shall show below.
The developer earns proﬁts at the founding of the city, through any
combination of revenues from the sale of the housing stock and taxes
imposed on the ﬁrst generation of residents.19 In the equilibrium
described by Proposition 2, developer proﬁts equal
Π¼



1þr
R
B
Y−A−
−q wss þ ss
:
r
1þr
1þr

ð23Þ

Developers internalize exactly the cost of providing steady-state
wages and pensions. The comparative statics on proﬁts are identical to
those of steady-state housing prices, with the only difference that proﬁts
take into account the one-year lag in the accrual of pension obligations.
Intuitively, the institutional preferences of the initial developer are
diametrically opposite to those of the public-sector union, which is its
long-run political rival. Minimal information asymmetries are optimal
for the developer, who consequently would like unions to play a minimal role. Conversely, he wishes that the taxpayers who buy his homes
were as informed as possible, and particularly desires maximum transparency of public-sector pensions. The Henry George theorem (Arnott
and Stiglitz, 1979) would suggest taking developer proﬁts as a measure
of welfare. However, this equivalence only holds if public-sector
workers dissipate their rents through some initial competition for
public-sector jobs, which we do not model.
Our model-based approach to measuring efﬁciency relies on comparing equilibrium outcomes to a counterfactual optimum that maximizes
public employees' utility subject to the constraint that developer proﬁts
are not lower than in equilibrium. Intuitively, maximum utility could be
provided at the same cost (wss + Bss/(1 + r)) if the compensation
package yielded the optimal compensation proﬁle (τ∗W = τ∗R). Thus, the
extent to which political inefﬁciency is leading to welfare losses can be
measured by the back-loading of public-sector compensation.
The following proposition shows our results for this welfare criterion.
Proposition 3. A sufﬁcient statistic for inefﬁciency is the tilt in government
employees' lifetime consumption path
P

Γ≡

τW
CR
¼
:
τR
βð1 þ r ÞC PW

In the unique linear Markov perfect dynamic rational expectations
equilibrium without pre-funding (ϕ = 0), public-sector employees' consumption is inefﬁciently back-loaded (Γ = ρw/ρB N 1). The degree of inefﬁciency is entirely determined by information asymmetries. It is increasing in
the asymmetry of information about pensions (∂Γ/∂ρB b 0) but decreasing
in the asymmetry of information about wages (∂Γ/∂ρw N 0).
Throughout the equilibrium path, and a fortiori in the steady state,
public-sector workers receive back-loaded compensation. Their
19
The choice between the two instruments affects the political equilibrium w1, B1 and
thus the transition to the steady state, but has no impact on the developer's aggregate
proﬁts.
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borrowing constraint is binding, and their equilibrium consumption
suboptimally low while working and suboptimally high while retired.
Proposition 1 established that, instead, in the ﬁrst best all workers
smooth consumption to identical levels during the two stages of their
life (for β(1 + r) = 1). Thus, public employees could be made better
off at no cost to the developer or to the taxpayer if their total compensation were kept constant, but their pensions reduced and their wages
increased. The political equilibrium is inefﬁcient because it prevents
this optimal readjustment.
The key source of inefﬁciency is the shrouded nature of pension
promises. Their relative opacity makes it easier for the public-sector
trade union to give its members an informational edge concerning
pensions than current salaries. Thus, public-sector pensions are more
captured by public employees than public-sector wages. Compensation
is back-loaded to shroud it and confuse taxpayers about its actual cost.
Paying public employees with generous pensions becomes, in our
model, a form of inefﬁcient redistribution relative to paying those
workers with wages. While economic logic tends to predict that interest
groups should bargain in a way that minimizes the deadweight losses
from redistribution (Stigler, 1982; Becker, 1983), a number of authors
have highlighted different reasons why this result might fail.20
Acemoglu and Robinson (2001) emphasize that inefﬁciencies might
have dynamic beneﬁts for interest groups, such as agricultural subsidies that maintain the size of the farmers lobbies.21 Indeed, one beneﬁt of public sector pensions is that they keep public workers in the
system for many years, creating a potent potential electoral force.22
In our model, as in Coate and Morris (1995), inefﬁcient redistribution occurs when it is more shrouded from voters than efﬁcient
redistribution.
Our results accord with the empirical ﬁnding that government performance improves with media scrutiny (Besley and Burgess, 2002;
Adserà et al., 2003; Ferraz and Finan, 2008; Snyder and Strömberg,
2010; Boffa et al., 2013). Closest to our analysis, Strömberg (2004) provides evidence that public spending is skewed towards constituencies
with greater political information. Ponzetto (2011) shows that a special
interest group exerts particular inﬂuence over those policies for which it
enjoys a particularly sharp information advantage. This phenomenon
can account for the observed inefﬁcient protectionist bias of trade
policy, since industry insiders are more informed about policy proposals
affecting their industry.
By an analogous mechanism, Proposition 3 highlights that inefﬁciency in the structure of public-sector compensation derives not merely
from asymmetric information across voters, but crucially from differential asymmetry across voters and policies. Since public-sector employees have a higher information advantage concerning pension
promises than wages, their equilibrium compensation is inefﬁciently
back-loaded. In fact, inefﬁciency increases with information asymmetry
regarding pensions (∂Γ/∂ρB b 0), but instead decreases with information
asymmetry regarding wages (∂Γ/∂ρw N 0). In the limit as shrouding disappears (ρw = ρB) the superior information of government employees
allows them to extract rents efﬁciently.
Because inefﬁciency derives from the relative asymmetry of information about pensions compared to wages, it declines if shrouding is
reduced, but not necessarily when transparency, naively construed,

20
Kovenock and Roberson (2009) examine inefﬁcient redistribution in a standard model
of political competition. Bullock (1995) presents a procedure for testing the efﬁcient redistribution hypothesis.
21
Drazen and Limão (2008) suggest that restricting redistribution to inefﬁcient instruments may increase governmental bargaining power, which seems less relevant in this
case.
22
Generous pensions don't necessarily increase the number of public-sector workers,
but their structure should increase government employees' tenure. If workers with a long
time horizon in the public sector are more effective and interested in lobbying, then the
long tenures associated with generous pensions would increase the power of publicsector unions.
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increases. An increase in efﬁciency derives only from targeted transparency on the more opaque and distorted policy dimension. On the contrary,
efﬁciency declines if taxpayers receive new information that is as skewed
towards wages as their original knowledge. Public employees do suffer a
decline in their overall beneﬁts, but they respond to the increased pressure by obtaining beneﬁts that are ever more skewed towards shrouded
entitlements.
The distinction between efﬁcient and inefﬁcient voter information is
the point where developer proﬁts and aggregate efﬁciency diverge. The
developer aims at an across-the-board reduction in public employees'
compensation. Consequently he appreciates, and would promote if
possible, any news coverage, whether focused on pensions or wages
(∂Π/∂ρB N 0 and ∂Π/∂ρw N 0). Instead, efﬁciency increases when pensions fall but wages rise, and thus when the former become more visible
but the latter less (∂Γ/∂ρB b 0 but ∂Γ/∂ρw N 0).

3.8. Limits to the political clout of government employees
Propositions 2 and 3 show that information asymmetries increase
the political clout of local government employees relative to taxpayers,
and entail inefﬁcient distortions to the optimal composition of publicsector compensation.
A second source of such distortions would be ongoing construction. If the housing stock grew over time, the capitalization of pension promises into house prices would be dampened. Some of the
cost of future public-sector pensions would be borne by developers
rather than current homeowners. Since homeowners are also voters
but developers are not, expected city growth would reduce political
opposition to generous pensions for local government employees. As
a consequence, in equilibrium public-sector pensions would be
higher, and the lifetime proﬁle of public-sector compensation more
inefﬁciently back-loaded.23
On the other hand, there are also countervailing factors that act instead to reduce the inﬂuence of public-sector employees on policy
choices. One such factor is a requirement for pre-funding pension promises, ϕ N 0. A more direct electoral mechanism is the possibility that
some local government employees do not live, and therefore do not
vote, in the city that employs them.
To consider this possibility, assume that the state is composed of
N cities, which are all identical except for location-speciﬁc amenities.
Individuals have idiosyncratic tastes for these amenities, such that
each of the cities is preferred to all others by a fraction 1/N of agents.
Private-sector employees can costlessly choose to work in the city
whose amenities they like best. Its hedonic value is normalized to
zero.
Winners of the public-sector lottery for each city, however, are
selected randomly. As a consequence, only a fraction 1/N of winners
have an idiosyncratic preference for living in the city whose government has offered them a job. For the remainder (N− 1)/N, taking up
residence in the city has a utility cost ξi due to taste mismatch,
independently and identically distributed across worker-city pairs
with cumulative distribution function F(ξi).
As an alternative, a public-sector employee can choose to live in one
city and commute to work in another, though we assume that he must
live within the state. The choice of commuting between two cities
involves a hedonic cost ψ. We can interpret this parameter as the opportunity cost of commute time, assuming that welfare is separable in the
utility of consumption and that of leisure, and that public-sector employment contracts do not provide workers with a choice of the number of
hours worked.

23
The model retains an analytical solution analogous to Proposition 2, but displaying
these additional effects, if we assume that the housing stock grows at a constant exogenous rate δ. The working-paper version develops this extension.
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Therefore, an agent i who has won the public-sector lottery in city c
but prefers living in city d chooses to commute if and only if

c
d
d
þ βlog Btþ1 þ Htþ1 −H t −R −ψN

r
d
H
1þr t
 c

r
c
c
c
c
c
H þ βlog Btþ1 þ Htþ1 −H t −R −ξi :
log wt −T t −
1þr t
c

d

log wt −T t −

H ss ¼
ð24Þ

In a symmetric equilibrium, public-sector compensation and housing prices are identical across cities. Thus a fraction
γ¼



1 þ ð1−N ÞF ðψÞ
1
∈ ;1
N
N

ð25Þ

of local government employees choose to live in the city for which their
work. This proportion will critically determine their political clout in the
city. Hence γ can be interpreted directly as a parameter that determines
the electoral power of city employees. We assume that γ is large enough
and ψ small enough that all lottery winners accept their public-sector
job offers.24
When public-sector employees live and own houses in one city but
work and earn compensation in another, the deﬁnition of equilibrium
is slightly different from Deﬁnition 1. Not only do local government employees constitute a smaller fraction of the electorate (γq instead of q).
Some of the voters (share (1− γ)q in a symmetric equilibrium) are
liquidity-constrained employees of another city, whose self-interest is
to minimize public-sector wages and pensions in their place of residence. Since public-sector employees' superior information derives
from workplace interactions and local trade-union leaders, we assume
it concerns only their own compensation. Thus, commuting government employees are no more informed than other taxpayers about
policy proposals in their place of residence.
The intuition underpinning the equilibrium is unchanged, and we
provide the detailed derivation in the appendix.
Proposition 4. There is a unique symmetric linear Markov perfect dynamic
rational expectations equilibrium. At any point on the equilibrium path, the
ratio of the consumption levels of private- and public-sector employees
equals
τW ≡

CW
ρw ð1−qÞ
¼
C PW γð1−qÞ−ð1−γ Þρw q

for young workers and
τR ≡

CR
ρB ð1−qÞ þ ϕ½γ þ ð1−γ ÞρB qτW
bτ W
¼
C PR γð1−qÞ−ð1−γ ÞρB q þ ϕ½γ þ ð1−γ ÞρB q

for old retirees.
Both ratios are decreasing in information asymmetries concerning
wages (∂τW/∂ρw N 0, ∂τR/∂ρw ≥ 0) and in the share of local government
employees living in the city (∂τW/∂γ b 0, ∂τR/∂γ b 0), and increasing in
the size of local government (∂τW/∂q ≥ 0, ∂τR/∂q ≥ 0). The latter is also decreasing in information asymmetries concerning pensions (∂τR/∂ρB N 0)
and in pre-funding (∂τR/∂ϕ N 0).
In steady state, public-sector wages equal
wss ¼ Y−

R
C
−A þ W ;
1þr
τW

public-sector pensions equal
Bss ¼ R þ

24

CR
;
τR

Sufﬁcient but not necessary conditions are γ N ρw/(1 − q + ρwq) and ψ ≈ 0.

and house prices equal



1þr
R
r
Y−
−A−q wss þ 1−ϕ
Bss :
r
1þr
1þr

Equilibrium dynamics converge to the steady state with public-sector
wages
ð1−ϕÞq Bt −Bss
;
1−ð1−ϕÞq 1 þ r
public-sector pensions

wðBt Þ ¼ wss þ

0

B ðBt Þ ¼

Bss −ð1−ϕÞqBt
;
1−ð1−ϕÞq

and house prices
H ðBt Þ ¼ Hss þ ð1−ϕÞqðBss −Bt Þ:
Comparing Proposition 4 with Proposition 2 highlights two direct
consequences of pre-funding (ϕ N 0). First, the capitalization of pension
promises into house prices is proportionally reduced (∂H(Bt)/∂Bt = (1 −
ϕ)q) because a lower fraction of the burden must be borne by future
homeowners when current taxpayers are paying for it in advance instead.
Thus, convergence to the steady state is faster. In the limit case when pensions are fully funded (ϕ = 1) there is no dynamic link between the policy
choices of each generation (H(Bt) = Hss irrespective of Bt), since each one
prepays entirely any promises it makes to its public employees. Pensions
then jump immediately to their steady state level (Bss).
Second, pre-funding reduces the impact of steady-state pensions (Bss)
on steady-state house prices (Hss) because a pre-funded system is intrinsically less costly than a pay-as-you-go system in a dynamically efﬁcient
economy. The former is ﬁnanced at the market rate of return r, while
the latter has an internal rate of return equal to city growth, which we assumed to be nil. This effect would be reversed if the local economy had a
growth rate above the interest rate. Leeds (1985) failed to ﬁnd evidence of
a negative impact of unfunded pension liabilities on local property values.
Further indirect effects of pre-funding arise from its impact on the political equilibrium, which is also crucially affected by the residence of local
government employees. The greater the fraction of public-sector workers
that vote in local elections, the greater their clout over policy making.
Thus, public-sector wages and pensions rise with the share that resides
in the city (∂wss/∂γ N 0 and ∂Bss/∂γ N 0).25 In our model, public employees'
wages and pensions tend to rise together as a consequence of the political
power of public-sector unions, rather than exhibiting a negative
comovement, as predicted by the theory of compensating differentials
(Smith, 1981).
Pre-funding reduces the generosity of pension beneﬁts (∂Bss/∂ϕ b 0)
because government employees' demand for generous pensions
declines when more pre-funding is required. Liquidity-constrained
public-sector workers would rather defray their share of the cost of pension obligations through lower capital gains on their house upon retirement. If instead they are constrained by a pre-funding requirement to
defray it through lower net income while working, they prefer lower
pensions when old and lower taxes when young.
This mechanism also explains why public-sector pensions increase
with information asymmetry on both issues (∂Bss/∂ρw ≤ 0 as well as
∂Bss/∂ρB b 0). With any pre-funding requirement (ϕ N 0), the two
types of compensation become complementary. If public employees expect higher wages because knowledge of the relevant proposals is more
asymmetric (∂wss/∂ρw b 0), they are more aggressive in their pension
demands because they know they can afford their share of pre-funding.
Finally, a larger public sector implies lower wages and pensions if
any government employees commute across city lines (∂wss/∂q b 0
25
Comparative statics on compensation levels mirror those on the equilibrium consumption ratios τw and τR.
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and ∂Bss/∂q b 0 if γ b 1). Then, as government employment rises,
resident public-sector employees are ﬁghting their political battles
more and more against their non-resident peers rather than against
private-sector employees. The former are the more formidable opponents because they are liquidity constrained and thus particularly
oppose higher taxes.
As always, the ultimate political opponents of local government employees are homeowners. Thus, steady-state house prices not only decline with information asymmetries (∂Hss/∂ρw N 0 and ∂Hss/∂ρB N 0),
but they also fall as the electoral weight of public-sector workers rises
(∂Hss/∂γ b 0), and conversely rise with pre-funding (∂Hss/∂ϕ N 0).26
The same comparative statics apply to developer proﬁts, which are
still expressed by Eq. (23). Thus, developers prefer as many local government employees as possible to be hired outside of the city, so they
cannot vote in local elections. They also want maximum pre-funding
to ensure that residents are keen proxy ﬁghters in the political battle
against public-sector workers.
On the other side of the political rivalry, public-sector unions
would conversely favor minimal pension pre-funding. They would
also like as many of their members as possible to reside and vote in
the city that employs them, so as to exert greater electoral clout.
However, individual local government employees do not internalize
this consequence of their location choice, since each of them is atomistically small and thus cannot affect the outcome of an election with
his single ballot.27
As in Proposition 3, our measure of aggregate efﬁciency highlights
that neither the developers' interests nor those of the public-sector
union are aligned with social welfare.
Corollary 1. In the unique symmetric linear Markov perfect dynamic
rational expectations equilibrium, public-sector employees' consumption
is inefﬁciently back-loaded (Γ N 1). The degree of inefﬁciency is increasing
in the asymmetry of information about pensions (∂Γ/∂ρB b 0) but decreasing in the asymmetry of information about wages (∂Γ/∂ρw N 0). It is
decreasing in pre-funding (∂Γ/∂ϕ b 0) and in the share of local government
employees living in the city (∂Γ/∂γ b 0).
The comparative statics on back-loading display the opposite
welfare consequences of the two checks on the political clout of
local government employees. A pre-funding requirement increases
efﬁciency (∂Γ/∂ϕ b 0). It blunts the temptation to accumulate unfunded pension liabilities that will be partially defrayed by future developers instead of current voters. Moreover, it reduces public-sector
employees' willingness to leverage their privileged information into
higher pension beneﬁts, since it requires their own taxes to rise in
line with their pension promises. Nonetheless, shrouding implies inefﬁcient back-loading even if public-sector pensions are required to
be fully pre-funded.28
On the other hand, a lower share of resident public-sector employees
reduces efﬁciency (∂Γ/∂γ N 0). The political inﬂuence of local government
employees declines, but at the same time it gets increasingly concentrated
on the shrouded component of their compensation. Their clout is more
and more dependent on information asymmetry rather than numbers.
Moreover, a larger fraction of their political opponents consists of
employees of other city governments, who are themselves liquidity

26
The impact of local government size q on house values and developer proﬁts is ambiguous. As in Proposition 2, there is a direct negative effect because the city needs to support
more public-sector employees. On the other hand, the compensation of each employee
declines. We would expect the direct effect to dominate, but this is not a fully general
result.
27
Unionized public-sector insiders would also wish to limit the size of the local government workforce, since its expansion would entail a decrease in their compensation. This
individual preference, however, may not translate into the policy preferences of the union
leadership. The public-sector union as a whole might, e.g., aim at maximizing the total
wage bill of its membership, rather than the individual utility of each member.
28
Formally, if ϕ = 1, then Γ = 1/[q + (1 − q)ρB/ρw] N 1.
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constrained and thus keener to ﬁght high wages than generous
pensions.29
Although we have not yet turned to the topic of centralized pension
bargaining, the results in this section already allow us to understand one
major way in which states regulate localities: pre-funding requirements. As we discussed in Section 2, localities that participate in state
systems are subject to state rules about pre-funding. These rules may
be relatively lax, because of high assumed returns, but they do represent
some attempt to regulate localities' behavior. Pre-funding is also a policy
choice that in many cases only came about during the 1980s.
Pre-funding has no impact on wages or the consumption of publicsector workers during their working life. Pre-funding, however, reduces
pension promises and the consumption of retired public-sector
workers, causing a decline in their lifetime welfare. As a consequence,
public-sector unions should typically favor laxer pre-funding rules,
which are presumably achieved in reality by assuming higher growth
rates. Union power may also explain why public-sector pensions have
not followed private-sector systems in moving from deﬁned-beneﬁt to
deﬁned-contribution schemes (Poterba et al., 2008). Conversely, developer proﬁts increase with pre-funding because of the decrease in
pensions. Fiscal discipline should therefore be the developers' mantra
and they should push for tighter pre-funding requirements. We think
that these results help make sense of the political divisions over prefunding requirements.
What does pre-funding do to the overall efﬁciency of the system? As
pre-funding increases, the ratio of public consumption when young to
public consumption when old increases. This means that the gap
between equilibrium worker welfare and worker welfare given the
ﬁrst-best consumption proﬁle has decreased. As such, pre-funding
doesn't just redistribute from workers to land owners: it also increases
the efﬁciency of the system. This is one reason why pre-funding requirements may be so universal.
In the next section we turn to a broader discussion of centralized
control over public-sector pensions.

4. Decentralization and control over pensions
The primary purpose of the model is to enable us to consider the
issues raised in Section 2, which highlighted the heterogeneity in local
control over pensions. In our model, we assume that there are two
primary differences between local and state pension setting. First,
when pensions are set at the local level, only a fraction of public sector
workers vote in each election because some of them live outside the locality (γ b 1). When pensions are set at the state level, then all publicsector workers vote in the election. Second, we assume that there is
an additional source of information about pensions and wages when
the process occurs at the state level. Statewide news media cover statewide public-policy issues, which increases the probability that voters
know about both public-sector wages and public-sector pensions.
Formally, we assume that each voter receives information about policy proposals from local news with probability θL. In addition to this
chance of being informed by local sources, every individual has probability θS of being informed of statewide policy proposals by state-level
media. Finally, each public-sector worker has probability θU of being
informed of wage proposals by the union.
29
Inefﬁcient back-loading also depends on the size of the local government (q), but two
opposing forces are in play. On the one hand, back-loading tends to increase when the
electorate includes more non-resident public employees, because liquidity constraints
make them disproportionately opposed to generous wages. On the other hand, backloading tends to decrease when local government employees shoulder a greater share of
pre-funding, because this requirement reduces their demand for pensions, again due to liquidity constraints. The latter effect dominates if resident employees are more numerous,
more powerful, and more sensitive to the current tax impact of their future pensions:
hence, if shrouding, pre-funding and the share of local government employees living in
the city are high. Formally, ∂Γ/∂q b 0 if and only if ρB b γϕ/(1 − γ)(1 − ϕ).
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The arrival of information is independent across sources. In every case,
shrouding is reﬂected in an individual's lower ability to learn and understand pension proposals. An agent that has received information about
wage proposals from a given source has a conditional probability π b 1
of gaining knowledge of pension proposals as well from the same source.
As in Eq. (21) above, the distribution of information can be summarized by two measures of symmetry. Under centralization, these are ρSB
for pensions and ρSw for wages, such that 0 b ρSB b ρSw b 1. Under decentralization they are ρLB for pensions and ρLw for wages, such that 0 b ρLB
b ρLw b 1. The effects of centralization on the information structure
admit the following characterization.
Lemma 1. Centralization reduces information asymmetry on all issues (ρSw
N ρLw and ρSB N ρLB). It reduces the relative asymmetry of information about
pensions compared to wages if and only if local news are sufﬁciently informative: ρSB/ρSw N ρLB/ρLw if and only if θL NθL , for a threshold
θL ∈ð0; maxfθS ; θU gÞ.
This lemma provides a comparison of information asymmetries with
centralized and decentralized policy-making. Diminishing returns to information imply that the statewide news source is more relevant for
taxpayers, who rely on news only, than for public-sector workers, who
also receive information from the unions. Thus centralization reduces
the knowledge advantage of public employees on all policy dimensions
(ρSw N ρLw and ρSB N ρLB).
The relative asymmetry in information about pensions and wages can
be attenuated in two ways: by making taxpayers more informed about
pensions, or by making taxpayers less informed about wages. In the
limit as local news disappear (θL → 0) decentralization induces complete
capture of both policy dimensions by public employees (ρw ≃ ρB ≃ 0).
Relative asymmetry is then minimized. However, in the case we consider
most realistic, local news are more informative (θL Nθ). The empirical ﬁndings of Gentzkow (2006) and Snyder and Strömberg (2010) suggest that
local newspapers are the main source of information about state and local
policy, which would imply θL N θS. Informative local news implies that
decentralized government lets public employees capture pensions but
not wage-setting. Then the relative asymmetry on the two issues declines
with centralization, as well as the absolute asymmetry on each.
We ﬁrst turn to the impact of centralization on public-sector
compensation and housing prices.
Proposition 5. Centralization reduces public employees' wages and ﬁrstperiod consumption if and only if the share of public employees living in
the city is above a critical value γw . This threshold is increasing in the
total number of public employees (∂γw =∂qN0) and in the information
provided by local news (∂γw =∂θL N0), and decreasing in the information
provided by statewide news and public-sector unions ( ∂γ w =∂θS b0
and ∂γw =∂θU b0).
Centralization reduces public employees' pensions and their consumption while retired if and only if the share of public employees living in the
city is above a critical value γB , decreasing in the information provided by
statewide news (∂γB =∂θS b0). When local news are sufﬁciently informative
(θL NθL ), a reduction in public-sector pensions is more likely than one in
public-sector wages (γB bγ w ).
The impact on public employees' wages captures clearly the opposite pull of the two political consequences of centralization. On the
one hand, centralization empowers public-sector workers by enabling
all of them to vote for the politicians in charge of setting their salaries.
On the other hand, centralization curbs the political power that
public-sector unions derive from superior information, by increasing
the news coverage of policy issues that reaches all taxpayers alike. The
former effect dominates in cities with a low share of public workers in
the electorate, and the latter in those whose employees are more likely
to also be residents (γNγw ).
When the local public sector is larger, the importance of electoral
weight is greater. Then centralization is less likely to reduce public-

sector wages ( ∂γ w =∂qN0 ), because government employees have a
lot to gain from a higher residence share. Centralization is more
likely to reduce public-sector wages when local news sources are weaker
(∂γ w =∂θL N0) and statewide news sources stronger (∂γ w =∂θS b0) because
it then implies a greater increase in taxpayers' knowledge and thus in
their power. It is also more likely to reduce wages when the union is
stronger (∂γ w =∂θU b0) and exerts greater control over local politics.
By the same mechanism, centralization reduces pensions in cities
with enough public employees in their electorate ( γNγB ), and this
is more likely when centralization generates more public information
(∂γ B =∂θS b0). Indeed, in the regular case of informative local news
(θL NθL ), centralization reduces public-sector wages whenever it reduces
public-sector pensions, but may reduce pensions alone (γ B bγ w ). This is
intuitive because, as we saw in Lemma 1, centralization then reduces information asymmetries concerning pensions more than those concerning
wages.
Proposition 6. Centralization increases house prices if and only if the
share of public employees living in the city is above a critical value γ H ,
decreasing in the information provided by statewide news (∂γH =∂θS b0).
When local news are sufﬁciently informative ( θL NθL ), an increase in
house prices is more likely than a decline in public-sector wages, but less
likely than one in pensions (γB bγ H bγw ).
The effect of centralization on house prices follows the familiar
pattern. The more informative statewide sources, the more likely a
reduction in the political power of public-sector unions. Such a decrease, by reducing the compensation of local government employees,
yields a corresponding increase in house prices. Given that house prices
reﬂect both the cost of pensions and that of wages, it is intuitive that the
likelihood that centralization increases them should be intermediate
between those of reducing each component of public employees'
lifetime compensation.
In cities with a very high share of public-sector workers in the electorate (γNγw ), centralization reduces their political power across the
board, so that both their wages and their pensions decline and house
prices conversely rise. Yet, centralization need not be an unmitigated
harm for public employees. It can yield a decrease in pensions, but at
the same time an increase in wages. In fact, this pattern is consistent
both with a decline in aggregate compensation and a rise in house prices
(γH bγbγw ), and with an increase in aggregate compensation and a
fall in house prices, when fewer public employees are local residents
(γ B bγbγ H ).
The possibility of a decline in public-sector pensions matched by an
increase in public-sector wages immediately suggests efﬁciency beneﬁts
of centralization, in the light of Proposition 3. We now turn to the impact
of centralization on the welfare of public sector workers and developer
proﬁts. As before, we consider the value of the city to its developer in
time zero as one element in social welfare. Public-sector workers present
the second element in total social welfare.
Proposition 7. Centralization reduces the lifetime utility of public-sector
workers if and only if the share of public employees living in the city
is above a critical value γU , decreasing in the information provided by
statewide news (∂γ U =∂θS b0). When local news are sufﬁciently informative
(θL NθL ), a reduction in public employees' welfare is more likely than one in
public-sector wages, but less likely than one in house prices, and a fortiori
than one in public-sector pensions (γ B bγH bγ U bγ w ).
Centralization increases the present value of developer proﬁts if and only
if the share of public employees living in the city is above a critical value γ Π ,
decreasing in the information provided by statewide news (∂γΠ =∂θS b0).
When local news are sufﬁciently informative (θL NθL ), an increase in
public-sector pensions is more likely than a decline in public employees'
welfare, and a fortiori than one in their wages. It is less likely than an increase in steady-state house prices, and a fortiori than a decrease in
public-sector pensions (γB bγ H bγΠ bγU bγw ).
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Comparing the ﬁrst part of the proposition with Proposition 5
reveals that the qualitative effect of centralization on public-sector
worker's welfare is the same as that on their compensation. Identically,
the comparison with Proposition 6 shows that the effect of centralization on developer proﬁts is qualitatively the same as its effect on
steady-state house prices. Quantitatively, however, centralization can
reduce public employees' pensions while instead increasing their lifetime welfare (γ B bγbγ U ), through a more than compensating increase
in wages. Conversely, an increase in developer proﬁts is a stricter condition than an increase in housing prices (γ H bγΠ ). Centralization can reduce public-sector pensions enough to lift steady-state house values,
and yet reduce total developer proﬁts because of the inefﬁciency of
pay-as-you-go pensions when the interest rate is above the growth
rate.30
Proposition 7 attests to the distributive tension connected with the
choice between centralization and decentralization. Developers (and
taxpayers more generally) want centralization when they expect the
reduction in information asymmetry dominates the increase in the fraction of public-sector workers voting in the district (γNγΠ ). Public sector
workers have the opposite preference, and support centralization when
they believe that their greater voting numbers should dominate their
reduced information advantage (γbγ U ).
Yet the ﬁnal result also highlights the scope for consensual efﬁciency
gains. There is a non-empty interval ½γ Π ; γU  for which centralization
represents a Pareto improvement. Public-sector pensions fall (γNγ B ),
house prices rise (γNγ H ) and so do developer proﬁts (γNγΠ ). But public
employees' wages also rise (γbγw) and so does their lifetime utility
(γbγ U ). The decline in pensions is more than compensated by the increase in wages, since under local policy pensions are too high relative
to wages. Intuitively, public employees are willingly trading off an
inefﬁcient source of asymmetric political power, privileged information,
for an efﬁcient symmetric one, participation in the election. This creates
aggregate efﬁciency gains that under some parameter values can be
shared among all parties involved, leading to a Pareto improvement.
A starker result is obtained when we measure efﬁciency by the
welfare loss for public-sector workers compared to the ﬁrst-best compensation proﬁle that costs the same to the city developer.
Proposition 8. When local news are sufﬁciently informative (θL NθL ),
centralization reduces the inefﬁcient back-loading of public-sector compensation (ΓS b ΓL). The threshold is always interior (0bθL bmaxfθS ; θU g). It
increases with the information conveyed by rival sources of information
( ∂θL =∂θS N0 and ∂θL =∂θU N0 ) and with the shrouding of public-sector
pensions (∂θL =∂πb0).
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compensation proﬁle may be obtained by local taxpayers who are uninformed about all policies, rather than by the statewide electorate, whose
knowledge becomes more skewed as it rises above a negligible starting
point.
Centralization always tends to reduce back-loading because it implies all public employees vote in the relevant election, which shifts
their power from pensions towards wages, as shown by Corollary 1.
This effect, however, could be more than undone by a statewide news
source dispelling taxpayers' across-the-board ignorance of policy
proposals when local news sources are very uninformative (θL ≈ 0).
Our model thus predicts that there are conditions under which centralization is efﬁcient, and more restrictive conditions under which it is
beneﬁcial for both sides, private developers and public-sector unions.
However, we do not know whether increased information or increased
voting will be more powerful in the real world. We believe that the
model has served to highlight the relevant parameters which will determine the impacts of centralization. We hope that this will inform future
empirical work.
At this point, we turn to a discussion of the history of centralized control over pensions in Massachusetts, California, Ohio and Pennsylvania.
We discuss the ﬁrst two states at length, discussing their history and
current systems. We then compare Ohio and Pennsylvania today.
5. Local pension funds and state control
The complexity and endogeneity of state-level pension rules do not
lend themselves to easy characterization or straightforward statistical
work. Using funding ratios from Novy-Marx and Rauh (2009), which
provide only a combined estimate for states and localities, we did not
see a clear linkage between the level of funding and the degree of
local control, perhaps because the bulk of the funding concerns state
employees. We believe that further investigation of this topic is a pressing area for future research.
Here we turn to a discussion of two pairs of states, to see whether
there is an obvious connection between generosity and centralization.
California and Massachusetts are two wealthy progressive states; Ohio
and Pennsylvania are Rust Belt neighbors. One state in each of the
pairs has substantial local control, while the other is more centralized,
reﬂecting the remarkably heterogeneous rules for local pension systems
across America.
5.1. Massachusetts and California

These results follows directly from Lemma 1 given the equilibrium
value of inefﬁcient back-loading (ΓS or ΓL), which is determined by
the relative asymmetry of information about pensions compared to
wages. In what we consider the regular case of sufﬁcient local information, centralization is always efﬁcient in the sense of yielding greater
consumption smoothing for public-sector employees, although its effect
on their welfare and on the public-sector payroll can change sign
depending on participation by public employees in local elections (γ).
Nonetheless, the proposition can also be read as a cautionary note
against relying on the notion that any increase in public information is
always efﬁcient. As Proposition 3 emphasized, transparency is efﬁcient
if it reduces the shrouding of pensions, but not if it merely provides
more information about wages. Proposition 8 shows that, if local
media are the main source of political news (θL N max{θS, θU}), then
the efﬁciency of centralization is guaranteed. If instead local coverage
is dominated by other sources of information, centralization is efﬁcient
only if the difference between these sources is no too large, and if
pensions are not too shrouded. Otherwise, the ﬂatter public-sector

The path of public pensions in Massachusetts begins with police, expands to ﬁremen, state employees (in 1911), teachers (in 1913) and
eventually all local public employees. In 1913, Massachusetts adopted
a statewide teachers' system which required employees to make contributions to an annuity fund, ranging from three to seven percent of their
income. These payments would be used at retirement to fund an annuity, and the State would match the annuity payments out of general
revenues.
While teachers had become entirely subsumed into the state system
in 1913, Massachusetts never forced localities to adopt local pension
systems. Instead, a 1945 law mandated that a pension system proposal,
with terms dictated at the state level, had to be on the ballot in every
subsequent state election until every city or town accepted it, and eventually the system became widespread. The 1945 law created the core
Massachusetts system where salaries continue to be negotiated at a
local level, but the rules regarding pensions are set at the state level.31
Although the system was originally pay-as-you-go, repeated funding
crises led to more pre-funding, especially after 1987. Today, despite identical pension generosity, under-funding differs widely from towns, like

30
With full prefunding (ϕ = 1) centralization increases developer proﬁts if and only if it
increases steady-state house prices: γH ¼ γ Π .

31
Somewhat oddly, despite central control over pension terms, many localities continue
to manage their portfolios at the local level.
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wealthy Wellesley and Lexington, which have funding ratios over 85%, to
poorer areas than can have funding ratios that are closer to 40%. Moreover, these funding ratios reﬂect aggressive estimates of future returns
(8.25%), which may not be realized.32
State control has probably restricted pensions in larger cities, which
have strong local unions, but since many communities did not have
pensions when the system was fully voluntary (without a ballot mandate), state intervention appears to have increased pensions in smaller
places where local public workers are unlikely to live.
Like Massachusetts, California adopted pensions early. In 1895,
California passed an “act to create and administer a Public School
Teachers' Annuity and Retirement Fund in the several counties, and
cities and counties of the state,” which was expanded in 1913. As in
Massachusetts, teachers' pensions required employee contributions,
but these were modest in California and were supplemented with
statewide inheritance and transfer taxes. The state moved towards a
standard pay-as-you-go system in 1944, but after 1972 began prefunding teachers' pensions.
For other local public employees, California began with more centralization than Massachusetts, but ended up with more local heterogeneity, perhaps because it is a far larger state. In 1937, California enacted
the County Employees Retirement Act, now known as the “37 Act”,
which has enabled the creation of 20 distinct county retirement plans,
still in place today. Home rule is much stronger in California than in
Massachusetts, which may partially explain its greater heterogeneity
of pension plans.
In 1939, the state legislature enabled smaller jurisdictions, including
counties, to join the state employees retirement system (SERS, now
CalPERS) that is in place today. The system involves a number of generally applicable rules, but there is plenty of scope for negotiation with
CalPERS about the generosity of the pension plan. CalPERS is best seen
as the manager of local plans, which have autonomy only within a
band of possible contribution rates and overall generosity. CalPERS typically requires local governments to make appropriate contributions,
but CalPERS limited authority means that localities under ﬁnancial
pressure limit their contributions.
In California, unlike Massachusetts outside of Boston, local governments negotiate with local unions over their pension systems, and
California has far more generous pensions. On average, the Massachusetts
system pays $21,500 in beneﬁts per active beneﬁt recipient. The California
system pays $36,000 per active beneﬁt recipient. This difference seems
quite large, especially since median household income was higher in
Massachusetts in 2010 than in California.
For a worker who retires at 65 with 40 years of service, the
Massachusetts system provides a maximum payment of 80% of pay
(averaged over the last three years of service). Cost of living adjustments
are optional for the community, and in recent years, the employee will
have to contribute nine percent of earnings to receive this pension.
By comparison, in the Los Angeles plan, there are contributory and
non-contributory options. The non-contributory option (Plan D) will
also deliver 80% of top pay to employees who retire after 45 years of
service at the age of 65. In the contributory plan, the workers' payment
is only 6% of salary if the employee begins work at age 25, and it only
passes nine percent if the employee starts at 45. Moreover, the maximum payment is 100% of pay, which is reached after 42 years of service.
This plan seems substantially more generous than the Massachusetts
system, and this is true for a large number of local California plans.
California's jurisdictions may have such generous pensions because
they are large enough so that workers are likely to live and vote within
their particular county, but not large enough to have a dedicated media
focused on delivering hard analysis of pension deals. California's local

32
State law mandates that cities set aside funds to close the funding gap by 2040, but it
would not be surprising if this gap were pushed out further if returns continue to fall below 8.25%, or if localities raise insufﬁcient revenues.

heterogeneity can also mean that poorly managed governments end
up taking on particularly onerous pension obligations.33
5.2. Ohio and Pennsylvania
The neighboring states of Pennsylvania and Ohio are similar in many
ways, but they are polar opposites in the degree of local control over pensions. Pennsylvania is the extreme of local heterogeneity and control,
with over 1400 distinct, locally administered pension plans. Ohio epitomizes centralization, with a single statewide system that covers all local
employees, outside of Cincinnati. That statewide system was put in
place in 1967 to address under-funding problems at the local level.
Despite the proliferation of Pennsylvania plans, the average generosity of these plans is not particularly high. The average beneﬁt per beneﬁciary is under $21,000 in 2010. To get an actual appreciation of terms,
we compare the Ohio system with two Pennsylvania jurisdictions:
Pittsburgh and Luzerne County. The average Ohio annuity per recipient
in 2010 was $22,500.34 While this is higher than the Pennsylvania
average, the numbers are not exactly comparable, because Ohio
workers make signiﬁcant contributions, do not receive Social Security,
and because the Pennsylvania beneﬁts number include other beneﬁts.
The core Ohio plan requires a 10% member contribution, and the most
traditional plan offers 2.2% of ﬁnal salary per year of service, up to 30 years,
and 2.5% of ﬁnal salary per year of service after that point. As such, a forty
year veteran of the system can expect to receive 91% of ﬁnal salary.
Despite a 1987 reform that made the Pittsburgh system less generous,
the current system requires only four percent of the worker's salary. The
normal beneﬁt after 20 years of service is 50% of average salary, but
workers earn an increment of one percent per year of service over twenty,
so a forty year veteran could earn 70% of peak salary. The one percent increment is capped at $100 per month, but that is not limiting except for
workers earning over $120,000 per year. There is a reduction in payments
equal to one-half of social security payments received after age 65.
The Luzerne County system includes a contributory component of
ﬁve percent or more, and the retiree receives a pension equal to the actuarial value of that contribution plus interest. In addition, the employee
receives a pension of between one and two percent per years of service,
depending on the class of service. Thus a twenty year worker might
expect to receive 30% of ﬁnal salary plus the accumulated value of
total pension contributions.
Overall, the Ohio plan seems to be distinctly less generous than
Pittsburgh's plan, particularly for workers with less than 25 years of
service, since the payment is the same as a share of earnings and the
contribution rate is far higher. When comparing the Ohio and Luzerne
plans, it is perhaps easiest to assume that, since Ohio public employers
contribute 14% of salary, they are paying for 60% of the Ohio plan, and
possibly more if the plan is under-funded. In that case, the employerfunded Ohio plan amounts to around 1.4% per year of service making
it roughly comparable to the Luzerne county plan.
Local plans can be modest, especially when (as in Luzerne County) resources are limited. But in larger local jurisdictions, both in California and
Pennsylvania, the pension plans do seem to be quite generous, certainly
more so than the two comparison centralized plans that we considered.
As in California, Pennsylvania's local control has also led some communities, like Scranton, to face particularly large funding shortfalls.
6. Conclusion
This paper has presented a model of the political economy of publicsector pensions. The model suggests that pensions are likely to be
33
An added difference between California and Massachusetts is that since 1955, the
State Supreme Court has ruled that no part of a pension system may be eliminated for
existing workers, except if any reduction in beneﬁts is offset by a comparable advantage
(Monahan, 2012).
34
https://www.opers.org/pubs-archive/investments/cafr/2010_CAFR_LoRes.pdf.
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generous, in part, because pension promises are less easily observable
than promises about more direct forms of compensation. The shrouded
nature of public pensions presents one explanation for why they are
typically far more generous in the public than in the private sector.
The model also predicts that pensions will be more generous when
public-sector workers are more likely to live in the community or
when pre-funding requirements are lower.
In the model, pensions are inefﬁciently generous. Redistributing
between public-sector workers and taxpayers could be either good or
bad depending on one's perspective, but the model implies that publicsector worker welfare can be improved, holding total public sector
costs ﬁxed, if pensions are reduced and wages increased. This result is
corroborated by Fitzpatrick's (2012) ﬁnding that many teachers are unwilling to buy larger pensions, even at a small fraction of their total cost.
The implications of the model go far beyond pensions to all forms of
compensation that are difﬁcult to evaluate. Healthcare promises, particularly for retirees, are doubly shrouded. They involve promises far in the
future, involving in-kind beneﬁts that are inherently difﬁcult to evaluate.
The shrouded nature of these beneﬁts can explain why public-sector
healthcare costs have been particularly high.
The model does not speciﬁcally discuss different types of public
projects, but there as well, shrouding should matter. If the costs of
large-scale infrastructure projects are difﬁcult to assess, then we should
not be surprised to see that the public sector has a penchant for such undertakings. Certainly, there has been a regular tendency to understate
the cost of these projects and overstate the projected revenues.
The results of the model enable us to analyze the choice of centralization over pension rules. Centralization leads to more overall information
and often less information asymmetry between public-sector workers
and taxpayers. Centralization also ensures that public-sector workers
will all vote in the election. The impact of centralization on pension
generosity depends on whether the informational force dominates or
whether the impact of union voting dominates. Since union workers
are likely to live in big cities, we speculate that moving to centralized control over big city pensions may be particularly likely to reduce generosity.
We then used the logic of the model to discuss four states. In two
of these states, Ohio and Massachusetts, local pension beneﬁts are
determined at the state level. In the other two states, California and
Pennsylvania, beneﬁts are set locally. In our examples, centralized control appeared to reduce pension generosity. If this conclusion is correct,
then it suggests the power of shrouding. A primary difference between
state and local control is that statewide institutions, including the
media, will be focused on the costs of state level compensation. This
should have the impact of reducing shrouding and reducing the backloading of compensation.
Transparency is a watchword in public policy today, and this paper
formalizes the costs of limited transparency. Shrouding is the opposite
of transparency, and in our model shrouding creates the potential for
considerable social losses. The remaining question is what institutions
can signiﬁcantly reduce the adverse consequences of the shrouded
costs of government.
Appendix A. Mathematical derivations and proofs
Mathematical derivations and proofs of all propositions in this article
can be found online at http://dx.doi.org/10.1016/j.jpubeco.2014.03.005.
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