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Random Policies in Federations

ABSTRACT

This paper compares outcomes in which centralized and decentralized governments adopt
policies of random quality. With freely mobile populations, jurisdictions adopting
superior policies experience population inflows. If uncorrected congestion costs are
small, then policy diversity promotes higher welfare levels. With significant unpriced
convex congestion costs, however, this welfare ordering is reversed: competition induces
so great a concentration of population in jurisdictions adopting superior policies that
consumer welfare is lower than with centralized (and harmonized) policies. If
interjurisdictional mobility is sufficiently limited by rising costs of local fixed factors,
diversity among decentralized governments again produces higher welfare than
harmonization. Hence the welfare impact of centralization and accompanying policy
harmonization depends critically on the nature of crowding costs.
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1.

Introduction.
Governments differ in the extent to which they offer quality education, efficient

transportation, effective law enforcement, low tax burdens, and other attractive policies. In
federalist systems one alternative to permitting policy diversity among subnational governments
is to enact harmonized policies mandated by a central authority. Under what circumstances
would a federation of governments benefit from limiting policy diversity? The case in favor of
harmonization typically starts by identifying circumstances in which competing jurisdictions
have incentives to enact policies designed to advance their own interests at the expense of others.
For example, jurisdictions might only lightly regulate polluting activities if much of the
associated health harm materializes elsewhere. And tax competition can erode the ability of
competing jurisdictions to raise revenue by using what would otherwise constitute efficient taxes
on revenue sources that are fixed in aggregate supply but mobile among jurisdictions, thereby
instead forcing reliance on less efficient taxes (Zodrow and Mieszkowski, 1986; Wilson, 1986;
Wildasin, 1988). In such settings an optimizing centralized authority can improve resource
allocation by coordinating and effectively harmonizing policies – albeit at the cost, if it is one, of
superseding local autonomy.
Competition and diversity among decentralized governments has its own attractions,
notably including the greater range of choice that diversity affords individuals and firms
selecting among locations (Tiebout, 1956; Oates, 1972). Competing jurisdictions have
incentives to tailor their policies to local needs and the demands of the marketplace. Competitive
pressures may make governments more accountable than they would be otherwise, stimulating
the formation and adoption of policies that would not be forthcoming from a centralized

authority (Hoyt, 1990). With sufficient information, policy instruments, and presence of mind a
centralized government authority could replicate the outcomes produced by competing
jurisdictions, and conceivably offer Pareto improvements by incorporating the costs and benefits
of spillovers between jurisdictions. In practice, however, policies chosen by central governments
can exhibit uniformities that are insensitive to the nuances of local differences and leave little
scope for local innovation. 1 Hence the choice between local autonomy and central government
fiat may entail a choice between policies that vary across locations and those that are effectively
harmonized by the center.
The purpose of this paper is to compare the properties of policies chosen by competing
governments with the properties of policies that are harmonized by central authorities. While
there are many aspects of such a comparison, the analysis focuses on the impact of population
mobility, doing so because the ability of individuals and firms to discipline governments with
exit is the basis of much of the comfort afforded by government competition. Jurisdictions
adopting favorable policies provide insurance to residents everywhere that they need not
permanently endure the consequences of poor performance by their own governments, as
alternatives are available. Studies commonly analyze the relative merits of competition and
harmonization in settings in which governments respond as well as possible to the incentives
created by their strategic situations, thereby excluding the possibility that governments enact
subpar policies. 2 In order to analyze the impact of exit from jurisdictions with poorly performing
governments, it is useful to consider settings in which governments choose policies
nonstrategically – indeed, randomly.

1

Frey and Eichenberger (1996) and Oates (1972, 1999), among others, make this argument. Lockwood (2002) and
Besley and Coate (2003) take issue with the notion that central governments are constrained to harmonize policies
across jurisdictions, analyzing models of political competition that endogenize the extent of policy harmonization.

2

Random policy choice is a formalization of the commonplace observation that
governments often adopt imperfect policies. Governments may lack the information necessary
to enact sound policies, and they can operate under severe financial and bureaucratic constraints
that impede their abilities to adopt even those measures that are generally agreed to be
worthwhile. The political nature of government decision making notoriously diverts attention
and energy from efforts to craft efficient policies, and even granting the natural tendency to
overstate common critiques of government, it is clear that the search for a perfectly efficient
public sector is illusory.
If populations are mobile, then consumers can avoid the consequences of undesired
government policies by locating elsewhere. If central governments are neither better nor worse
than local governments in selecting desirable policies, and in the absence of spillovers, so that a
jurisdiction’s policies affect only its own residents, then the welfare comparison of competition
and harmonization turns on the impact of the induced population distribution. The analysis of
random policy choices implies that if crowding costs are unimportant, then interjurisdictional
diversity supports higher welfare levels than does harmonization, since diversity affords
residents the opportunity to select jurisdictions adopting the best policies. As crowding costs
become more pronounced, the desirability of harmonization increases; and it becomes important
whether crowding costs are priced into the costs of land or other fixed local factors, or else
unpriced nuisances. If crowding costs are unpriced, convex, and sufficient to ensure that all
jurisdictions are occupied, then policy harmonization produces greater average welfare than does
diversity. To the degree that crowding costs are captured in rising prices for local factors, the
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Exceptions include Kollman, Miller and Page (1997, 2000), which analyze political equilibria with inefficient
outcomes.

3

relative benefits of harmonization are reduced, so if congestion is sufficiently priced, policy
diversity again delivers higher expected welfare than does harmonization.

2.

Federalism in theory and practice.
Federalist governmental structures, such as those in the United States, Canada, and

Germany, institutionalize jurisdictional competition, consciously limiting the harmonizing
influence of the central government in an effort to promote local decisionmaking, diversity, and
competition among subnational governments. The desirability of such competition has been
debated for ages. 3 It is useful to identify the costs and benefits of decentralization as identified
in much of this literature.
Competition provides the opportunity for jurisdictions to experiment with policies that
are new and possibly superior to what a central authority might adopt; competition also affords
citizens a greater range of choice than they would face under uniform policies prescribed
centrally. Against this must be weighed the costs of any resource misallocation that
accompanies the competitive process, including the costs of population reallocation and the costs
of any substandard policies adopted by competing governments.
Tiebout’s (1956) classic treatment of local public good provision with population
mobility considers the welfare properties of competition to provide goods and services to
consumers with heterogeneous tastes. The Tiebout model is one in which consumer/voters
express their preferences with exit rather than voice; a sizable modern literature considers the
impact of political voice that takes the form of voting or lobbying. Consumers in the Tiebout
model do not try to get their local governments to change unpopular policies; they simply take
what their governments offer or else they move elsewhere in search of jurisdictions whose
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combinations of taxes and spending programs more closely match their own preferences.
Governments in the Tiebout model are assumed to adopt policies that optimize their populations.
The setting evaluated in this paper is one of pure exit, but in the absence of
heterogeneous tastes. Hence it considers the role of exit in mitigating the effect of poor public
policy choices on consumer welfare, in a setting in which there is universal agreement about
what would constitute good and bad public policies. In practice there is rather less uniformity of
agreement over the quality of government performance; but the model’s stark characterization of
government quality helps to identify the welfare impact of population mobility without
confounding considerations of heterogeneous preferences.

3.

Diversity and exit with homogeneous consumers.
This section considers the implications of policy diversity with mobile populations. In

order to isolate the impact of government policies, jurisdictions are taken to be identical in all
respects other than their chosen policies; and individual consumers are likewise taken to be
identical. Since policy preferences are the same for all individuals, jurisdictions are
distinguished simply by the valuation that consumers attach to their policies, which can be
represented by θ . Individual utility is a function of individual incomes, y, the quality of
government policies, θ , and the size of the local population, denoted n, and can therefore be
represented by a utility function u ( y ,θ , n ) . In this formulation, policies do not have direct
spillover effects: an individual’s utility is a function of the policies adopted by the jurisdiction in
which he resides, and not the values of θ in other jurisdictions. The variable θ is defined so
that higher values are always better: u ( y ,θ ′, n ) > u ( y ,θ ′′, n )∀θ ′ > θ ′′ . The policies of other
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Oates (1999) and Wellisch (2000) offer surveys of the older literature.
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jurisdictions have at most an indirect effect on utility, by influencing population allocation.
Jurisdictions are subject to crowding, 4 with associated average costs that may rise in a convex
fashion with each additional resident. Thus,

convex, then

∂u ( y ,θ ,n )
≤ 0 , and if average congestion costs are
∂n

∂ 2 u ( y ,θ , n )
≤ 0 . The national population fixed, but free population mobility within
∂n 2

a country implies that crowding will be most severe in jurisdictions choosing highly desirable
public policies.
3.1

An example: two jurisdictions, binary policy choices.
The implications of the model become apparent in a simple example with just two

jurisdictions and an aggregate population of six individuals who can move freely between the
two locations. Governments face simple a simple discrete choice between two alternatives
corresponding to different values of θ (for example, whether or not to build an expensive new
sports arena) with unknown payoffs. In the absence of coordination imposed by the central
government, each jurisdiction chooses its own value of θ , and the population moves in response.
If crowding costs are trivial (very close to zero) and policies differ, then the entire population
chooses to locate in the jurisdiction selecting the more valuable policy option; whereas if the
jurisdictions choose identical policies, then the population divides itself evenly between them.
If, instead, the central government were to coordinate policies among jurisdictions, requiring that
both select the same θ , then even very small crowding costs imply that the population will
divide itself evenly between them.

4

This specification rules out locally increasing returns to population of the type associated with agglomeration
economies. While there is considerable evidence of increasing returns over certain ranges of population, the utility
specification used here is intended to capture local congestion effects evaluated at population ranges beyond those
characterized by increasing returns.
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What are the welfare implications of policy harmonization imposed by the central
government? The answer turns on a comparison of the distribution of the central government’s
choice of θ and the distribution of choices made by the subnational governments. If both select
from the same distribution, that is, if a subnational government is just as likely to select the more
desirable policy option as is the central government, then it follows that the expected welfare of
the citizenry is greater with uncoordinated policies. The reason is simply that uncoordinated
policies offer more options, and in this case, greater range of choice improves the likelihood that
the set of choices available to individuals includes the best possible public policy. If
governments choose the superior policy half the time, and choices are independent, then under a
harmonized system citizens will enjoy the superior policy half the time, whereas under
independent decisionmaking by two subnational jurisdictions, citizens will enjoy the superior
policy three-quarters of the time.
The greater expected welfare produced by decentralized decisionmaking follows from the
assumption that crowding costs are tiny, and carries the counterfactual implication that small
differences in the quality of public policies will produce enormous swings in the distribution of
the population. This is just a formalization of the notion that federalist structures enjoy the
benefits of experimentation by competing subnational governments. In this case,
experimentation takes the form of repeated draws from a single distribution of potential policies.
In order to evaluate the impact of crowding costs, it is useful to consider the case in
which utility is additively separable in income, the value of the public policy, and a quadratic
cost of population crowding, and therefore given by:
(1)

u ( y,θ , n ) = y + θ − n 2 .

7

Suppose that governments half the time choose a policy with value θ = 40 , and half the time
choose a policy with value θ = 16 . With full knowledge of the consequences of their actions,
governments would prefer to maximize utility by selecting the better policy, but they do not have
either the information or the ability to make such a choice. Free mobility implies that population
levels adjust endogenously to the choices of θ .
A central government can impose policy harmonization (i.e., identical choices of θ by
both jurisdictions), in which case the total population population of six people divides itself
evenly between the jurisdictions, with three residents in each location. Suppose that
decisionmaking by the central government is similar to that in the two jurisdictions, half the time
selecting a policy with value θ = 16 , and half the time selecting a policy with value θ = 40 .
Setting y = 0 for simplicity, consumer utility will therefore be 40 – 9 = 31 half of the time, and
16 – 9 = 7 the other half of the time, for an expected value of 19.
Free policy choice among governments is an alternative to the centralized, and therefore
coordinated, outcome just described. With jurisdictions choosing their policies independently,
they will choose identical policies half the time (one quarter of the time they both choose the
policy for which θ = 40 , and one quarter of the time they both choose the policy for which

θ = 16 ), and choose different policies half the time. The expected value of consumer utility is
again 19 for the half of the time that independent selection yields identical policy choices, so the
interesting comparison lies in the cases in which policies differ.
When one jurisdiction chooses a policy with value θ = 40 while the other chooses a
policy with value θ = 16 , the population will be drawn into the jurisdiction with the superior
public policy, up to the point that greater crowding eliminates the welfare advantage of locating
there. Hence five residents will occupy the jurisdiction with the superior public policy, and one
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resident will occupy the other jurisdiction, all citizens achieving utility levels of 15 (40 – 25 = 16
– 1 = 15). Since an average utility level of 19 is available with centralized policies,
decentralization entails an expected reduction in welfare. Table 1 presents these calculations in a
schematic fashion.
Why does decentralization reduce expected welfare? The answer is to be found in
convex crowding costs. Decentralization produces an inefficient allocation of the population,
with excessive crowding in the jurisdiction offering better policies. Population movement offers
the potential benefit of allocating more of the population to places with better policies, but this
benefit is more than erased by free mobility, which produces excessive crowding costs. The
equilibrium condition for population mobility is that utility is the same in every occupied
jurisdiction, so population movement may not actually expose citizens to better average policies,
since, if every jurisdiction is occupied, then everyone’s utility level equals the utility of a
resident of a jurisdiction with below-average policies.
It is noteworthy that neither centralization nor decentralization maximizes expected
consumer welfare in this example. Consider, for example, a policy in which the jurisdiction
adopting the public policy valued at 40 has four residents, and the jurisdiction adopting the
policy worth 16 has two residents. Individuals in the jurisdiction with better policies and more
crowded streets have utilities of 24, while those occupying the other jurisdiction have utilities of
12. Expected utility is therefore 20 [(4/6)(24) + (2/6)(12) = 20], which exceeds average utility
with centralization (19) and average utility with decentralization (15). Expected utility is
maximized by policies that entail differences between the utilities of residents of the two
locations whenever policies differ, a set of outcomes that is impossible to support with free
population mobility.

9

Figure 1 depicts average utility as a function of m, the population of the jurisdiction with
the superior public policy. Since the total population is 6, average utility (E(u)) is the sum of
(m/6) times the utility enjoyed by residents of the jurisdiction with better public policy and (6m)/6 times the utility available in the other jurisdiction:
E (u ) =

(2)

[(

)

(

)]

1
2
m 40 − m 2 + (6 − m ) 16 − (6 − m ) = −20 + 22m − 3m 2 .
6

Average utility as described in equation (2) is maximized by setting the derivative with respect to
m equal to zero, a condition that is satisfied by m = 3 2 3 , at which point average utility equals
20 13 . Average utility is represented by a symmetric parabola with a peak at m = 3 2 3 – which is

why m = 3, the harmonized outcome, yields higher utility than m = 5, the decentralized outcome,
since 3 is closer to 3 2 3 than is 5.
3.2.

Continua of policies and jurisdictions.
It is instructive to generalize from the example of binary policy choices to one in which

there is a continuum of jurisdictions and consumers. Again assume that individual utility is
additively separable in income, the value of the public good, and the cost associated with
crowding:
(3)

u ( y ,θ , n ) = y + θ − c (n ) ,

in which c(n ) is the crowding cost, with c′(n ) > 0 and possibly c′′(n ) > 0 . With a continuum of
identical jurisdictions the population indicator n can be thought of as the population per square
mile of land. Since jurisdictions are identical, n is a function of θ , and for convenience it is
useful to restrict attention to cases in which the function n(θ ) is continuous, and continuously
differentiable, in θ . Subnational jurisdictions draw the policy variable θ from a distribution
with a cumulative density F (θ ) on the interval [0,1] . For ease of analysis it is convenient to
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assume that the distribution of choices made by local governments exactly mirrors the
distribution from which they draw their θ s. Hence one can take the θ s chosen by local
governments as being the distribution from which the central government selects its θ .
The (fixed) total population of n is distributed among the jurisdictions that can be sorted
according to their choices of θ , the only aspect in which they differ, so n = ∫ n (θ ) dF (θ ) .
Thus, the average population density must equal n , since the total land area is normalized to
equal one. The average value of public policies is denoted θ , defined as θ ≡ ∫ θ dF (θ ) .
The central government has the ability to compel subnational jurisdictions to harmonize
their policies on a value of θ that it chooses. In the absence of significant crowding costs, and
with identical choice functions used by the central government and local jurisdictions,
decentralization produces a higher average utility level than does centralization. This follows
directly from the simple observation that the maximum of a distribution exceeds its mean. 5 Of
course, it is not necessarily the case that choice functions are identical: the central government
might do a better or worse job at selecting policies than do decentralized authorities. Consider,
for example, the case in which the distribution of θ is uniform for choices made by local
governments and the central government, but that the upper support of the distribution for the
central government has a smaller range: θ might vary uniformly from 0 to z when θ is chosen
by the central government, whereas θ varies uniformly from 0 to x when θ is chosen by
subnational governments. Then the expected value of θ when chosen by the central government
is z/2, whereas with a decentralized system the population will select the best available policy,
enjoying a level of θ equal to x. If x > z/2, then welfare is higher with decentralization.
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The introduction of convex crowding costs again changes the outcome quite dramatically.
Taking the distributions used by the central and local governments to be identical, it follows that
expected welfare in a decentralized system (Wd) equals:
Wd
=

(4)

∫ n (θ ) θ − c ( n )dF (θ ) ,

whereas expected welfare in a centralized and harmonized system (Wh) equals:
=
Wh

(5)

∫ n θ − c ( n ) dF (θ ) .

The difference between Wd and Wh is that Wd in (4) is an integral that is evaluated across
jurisdictions – which can be thought of as states, in the American context – whereas Wh in (5) is
an integral that is evaluated across states of the world.
The comparison of Wd and Wh is greatly facilitated by noting that the free population
mobility implies that [θ − c(n )] takes the same value for any realizations of θ for which

n(θ ) > 0 . If congestion costs are high enough that every jurisdiction has positive population in
the decentralized equilibrium, i.e. n(0 ) > 0 , then values of [θ − c(n )] can be freely substituted for
each other, so:
(6)

∫ n (θ ) θ − c ( n ) dF (θ ) =
∫ n θ − c ( n ) dF (θ ) .

The equality expressed in equation (6) is an essential element in facilitating the comparison of
Wd and Wh . It follows from (6) that (4) can be rewritten so that Wd equals

∫ n θ − c ( n ) dF (θ ) ,

which implies:
(7)

Wd −=
Wh n ∫ c ( n ) − c ( n )  dF (θ ) .

5

The Decentralization Theorem of Oates (1972) is the closely related proposition that, with free population
mobility, no externalities, diverse population preferences, and optimizing governments, the greater choice available
from decentralization produces higher welfare than policies that are harmonized by the central government.
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The evaluation of whether welfare is higher with centralized or decentralized decision
making therefore turns on the sign of

∫ c ( n ) − c ( n ) dF (θ ) .

With convex crowding costs, this

term is negative, since aggregate costs are minimized by allocating the population evenly across
all jurisdictions. 6 Hence harmonized policies produce higher welfare than decentralized policies
whenever congestion costs are convex, and of sufficient magnitude to ensure that there is
positive population in all jurisdictions. Alternatively, if crowding costs are linear in n, then
welfare is the same for centralized and decentralized policies; and if crowding costs rise with n
but do so in a concave fashion, then decentralized policies produce higher average welfare.
Figure 2 depicts the population distribution for a decentralized outcome in which all
jurisdictions are populated. The function n(θ ) rises with θ , but does so with a declining slope
that reflects the impact of convex crowding costs. As the figure indicates, welfare is lower with
decentralization than it is with harmonization, since the population level exceeds n in the
jurisdiction where the public good has the average value θ .
3.3

Outcomes with empty jurisdictions.
The proof of the welfare superiority of policy harmonization in settings with convex costs

relies on the assumption that congestion costs and population size are together sufficient to
populate every jurisdiction in equilibrium. This is not necessarily the case: as n approaches
zero, c(n ) ≈ c(0 ) and is therefore constant for all jurisdictions, so the population will concentrate
in the jurisdiction offering the highest value of θ . The expected utility level in the harmonized
outcome is θ − c (n ) , so if, in the decentralized outcome, the jurisdiction whose policy induces a
value θ has a population less than n , then decentralization is welfare-superior to

6

More formally, if the

c(n ) function is increasing, differentiable and strictly convex, then
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harmonization. Figures 3a and 3b illustrate the two possibilities. In the setting depicted in
Figure 3a, welfare is greater with harmonization, whereas in the setting depicted in Figure 3b,
welfare is greater with decentralization.
The convexity of the crowding cost function determines the difference between welfare
with decentralization and welfare with harmonization. In order to probe the impact of crowding
costs it is useful to consider the effect of population size, since as the population rises, the
convexity of the crowding function becomes more important. One question that naturally arises
in a setting in which there are convex crowding costs and unoccupied jurisdictions, and
decentralization produces a higher welfare level than harmonization, is whether greater
population strictly increases the relative merits of harmonization. The Appendix offers a
demonstration that this is the case.
3.4

Nongovernmental amenities.
As specified in the model, jurisdictions are identical other than in the policies chosen by

their governments, which is why congestion costs are minimized by harmonized government
policies. A somewhat more realistic specification is one in which jurisdictions also differ in
intrinsic attributes, and therefore differ in their populations even in the absence of differences in
government policies. Under these circumstances, then even with harmonized policies the
population will not sort itself in a way that minimizes total congestion cost. This raises the
question of whether it then remains that harmonized policies produce greater welfare in the
presence of convex congestion costs.

c(n ) > c(n ) + (n − n )c′(n ) , from which it follows that the integral on the right side of (7) must be negative.
14

Suppose that individual utility is given by u ( y, θ , φ , n ) , in which φ is the quality of the
intrinsic local amenity. Local amenities enter utility additively in a manner analogous to
government policy, so

u ( y,θ , φ , n ) = y + θ + φ − c ( n ) ,

(8)

with amenities randomly distributed among communities, being drawn from a distribution with
a cumulative density G (φ ) on the interval [0,1] . And more specifically, the distribution of φ is
taken to be independent of the distribution of θ . Then applying (8), and using analogies to the
previous notation, it follows that

∫∫ n (θ + φ ) θ + φ − c ( n )dF (θ ) dG (φ )

=
Wd

(9)

=
Wh

(10)

∫ n (θ + φ ) θ + φ − c ( n )dG (φ ) ,
h

h

Assuming that all jurisdictions are occupied in equilibrium, and applying a logic similar to that
used earlier, it is possible to replace n (θ + φ ) in (9) with n h (θ + φ ) , from which it follows that
(11)

Wh − W
=
d

∫∫ n (θ + φ ) c ( n (θ + φ ) ) − c ( n (θ + φ ) )dF (θ ) dG (φ ) .
h

h

The double integral in (11) can be evaluated by noting that, for any given value of φ ,
convex crowding implies that
(12)

) (

(

)

c ( n (θ + φ ) ) > c n h (θ + φ ) + c′ n h (θ + φ )  n (θ + φ ) − n h (θ + φ )  .

Applying (12), (11) then implies:
(13)
Since

(

)

Wh − Wd > ∫∫ n h (θ + φ ) c′ n h (θ + φ )  n (θ + φ ) − n h (θ + φ ) dF (θ ) dG (φ ) .
0 , it follows that the right side of (13) is nonzero
∫∫ n (θ + φ ) − n (θ + φ )dF (θ ) dG (φ ) =
h

(

)

only if  n h (θ + φ ) c′ n h (θ + φ )  is correlated with  n (θ + φ ) − n h (θ + φ )  . The independence
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of φ and θ rules this out, so (13) implies that Wh > Wd : convex crowding costs imply that
welfare is greater with policy harmonization.

4.

Optimal population allocation and corrective policies.
It is useful to characterize the optimal allocation of the population in the model analyzed

in section 3.2. Given the continuity assumptions, the optimum can be characterized by the firstorder condition that adding a single person to the population of any jurisdiction has the same
impact on total welfare. Aggregate social welfare is given by

∫ w(θ ) f (θ )dθ , in which w(θ ) is

welfare attributable to the jurisdiction with policy θ : w(θ ) = n[θ − c(n )] . It follows that the
change in aggregate welfare from adding one more unit of population to this jurisdiction is:
dw(θ )
= θ − c (n ) − nc′(n ) .
dn

(14)

The first order condition for the optimal population allocation is that the right side of equation
(14) is the same for all values of θ .
It is immediately clear from equation (14) why decentralization cannot produce an
efficient allocation of population except in the extreme case of no congestion costs, in which
case the population is concentrated at the jurisdiction featuring the highest value of θ (and the
variational method used to establish that the constancy of the right side of (14) is required for the
optimum is no longer valid). Free population mobility implies that θ − c(n ) is the same for all
occupied jurisdictions, so the right side of equation (14) can take the same value for all
jurisdictions only if nc′(n ) does not change with θ . This condition is satisfied either if n is
constant (which is impossible, since n rises with θ ), or if c(n ) = k ln (n ) , for some constant k, a
function that is not convex in n.
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The optimal population allocation is one for which the value of (14) is constant for all
values of θ , which implies:
1
dn
.
=
dθ [2c′(θ ) + nc′′(θ )]

(15)

From equation (15) it is clear that it is not optimal to allocate the population evenly among
jurisdictions, since the right side of (15) is positive. Starting from an even distribution of the
population across jurisdictions, a welfare improvement is possible by allocating population
toward jurisdictions with higher values of θ , and this comes at no additional congestion cost,
since c′(n ) is the same everywhere. Since harmonization of government policies is equivalent to
allocating population evenly across values of θ , it follows that harmonization is not an optimal
policy.
What policies support an optimal allocation of population? Inspection of (14) reveals
that optimal congestion charges do so, as long as congestion charges equal nc ′(n ) in equilibrium.
Alternatively, appropriate redistribution of resources from congested jurisdictions to less
populated rural jurisdictions can be tailored to achieve an optimal allocation of population,
assuming that these redistributions affect individual utilities and therefore individual location
patterns. There is also a separate question of whether it is sensible to consider optimal
congestion charges or interregional distribution policies in a framework in which governments
are fallible.
To the extent that any pecuniary cost associated with residence in a jurisdiction rises with
population concentration, population mobility is reduced and the resulting allocation of
population more closely resembles the optimal pattern described by (15). Consider, for example,
the case in which each jurisdiction has a single unit of land, portions of which are traded on
active markets. Each resident of a jurisdiction with population n then chooses to consume 1/n
17

units of land; an individual’s exogenous income includes the average value of land in the
1
economy, and let L  be the direct utility that a consumer receives from consuming 1/n units
n

of land, the L ( ⋅) function assumed to exhibit the usual concavity. The price of a unit of land is
1
therefore L′  , and, if utility is additive and separable in income, a consumer enjoys
n

satisfaction equal to:
(16)

1 1 1
u ( y ,θ , n ) = y + θ − c(n ) + L  −   L′  .
n n n

Setting the derivative of this expression with respect to θ equal to zero yields:
(17)

dn
=
dθ

1
.
1 1
c′(θ ) − 3 L′′ 
n
n

This, in turn, can be compared to the implied optimal population allocation:
(18)

dn
=
dθ

1
1 1
2c′(θ ) + nc′′(θ ) − 3 L′′ 
n
n

.

Examination of (17) and (18) reveals that if all congestion costs are priced, so that
c′ = c′′ = 0 , then decentralized land markets produce efficient outcomes – a reassuring but hardly

surprising implication. Comparing (17) and (18) to their counterparts in the absence of a land
market, it is clear that the introduction of priced congestion externalities, even if only partially
correcting the problem, improves the welfare properties of decentralized government. In fact, it
is possible to show that decentralization improves welfare, even with convex congestion costs
and all jurisdictions occupied in equilibrium, if utility from land ownership is more concave (in a
very specific sense) than congestion costs are convex.

18

Total welfare with decentralization can be expressed as:


 1 



 1 

∫ [n(θ ) − n ]θ − c(n ) + L n  f (θ )dθ + n ∫ θ − c(n ) + L n  f (θ )dθ .

(19)

If all jurisdictions are occupied with decentralization, there exists a constant k for which
1 1
1
k +   L′  = θ − c(n ) + L , ∀n . Consequently, (19) equals:
n n
n

n(θ ) − n

∫ n(θ )

(20)


1
 1 
L′  f (θ )dθ + n ∫ θ − c(n ) + L  f (θ )dθ .
n
 n 


The difference between the welfare level with dentralization and that with harmonization is then:
(21)

 n(θ ) − n   1 
1
1
Wd − Wh = n ∫ [c(n ) − c(n )] f (θ )dθ + ∫ L  f (θ )dθ − n ∫ L  f (θ )dθ + ∫ 
L′ n  f (θ )dθ .
(
)
θ
n
n
n




  

0
0
0
0
1

1

1

1

Hence:
(22)

1
1
 1
Wd − Wh
1 
 1 
 1  1
− L  f (θ )dθ .
= ∫ [c(n ) − c(n )] f (θ )dθ + ∫  L  + L′   −

n
n
 n 
 n   n n(θ ) 
0
0 

The first term on the right side of (22) is familiar from the comparison of decentralization
and harmonization in the absence of priced land congestion, and is negative with convex
congestion costs. The second term reflects the concavity of the land valuation schedule: since
1
L′′  < 0 , the term inside braces is strictly positive for all values of θ . Consequently, the sign
n
of (22) depends on whether the congestion cost function is more convex than the land valuation
schedule is concave.

5.

Extensions.
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The model used in this paper is extremely stylized, deliberately so, in order to focus on
the consequences of endogenous location of population. In this model, individuals are perfectly
aware of the impact of public policies, whereas the governments that enact the policies, and that
are presumably directed by at least some of these knowledgeable individuals, for some reason
are unable to correct their policy choices in light of what they know. In a different type of model
that incorporates learning, presumably not all of the equilibration would need to come from
population movement, but also from convergence of policies. The virtue of this type of policy
experimentation and subsequent widespread adoption is often thought be a point in favor of
fiscal decentralization (e.g., McLure 1986, Oates 1972), though as Strumpf (2002) notes, this
conclusion need not follow since the federal authority has better incentives than subnational
authorities do to engage in optimal experimentation.
The model posits that subnational and central governments draw from the same
distribution of underlying policies; indeed, as presented, the model assumes that the federal
government draws from the distribution represented empirically by subnational government
choices. This is largely a modeling convenience; modifying the assumptions to give the central
government or the local jurisdictions different mean values of their draws carries obvious
implications for the desirability of decentralized decision making. If local governments make
independent draws from an underlying distribution of policies, then there is a continuum of
possible final distributions of decentralized policies, rather significantly complicating the
analysis, and increasing the potential desirability of decentralization by increasing the likelihood
that decentralization entails unoccupied jurisdictions in equilibrium. Conversely, there is
something of a deadening effect on the variance of outcomes if governments make independent
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draws of many different policy parameters, increasing the likelihood that all jurisdictions are
occupied in equilibrium, and thereby improving the relative desirability of harmonization.
Risk aversion is another potential consideration that generally weighs in favor of
decentralization in models such as that analyzed in this paper. In reflecting many draws from the
same distribution, decentralized policy adoption in effect offers a form of insurance that may be
unavailable if harmonization from the center entails single uniform policy choices. The analysis
in sections 3 and 4 considers expected outcomes in a risk-neutral setting, but if individuals are
risk-averse decentralization starts to look even more attractive.
The model relies on congestion disutilities to support an equilibrium population
allocation in the face of differing qualities of public policies. It is entirely possible that
congestion effects are negative over some ranges, that there are locally increasing returns to
greater concentrations of individuals and economic activity in some locations. These increasing
returns must, however, turn negative at some point, otherwise the entire world would congregate
at one location offering slightly better policies than others, and the analysis in this paper can be
understood to apply to the regions in which congestion is costly. In a similar vein, there may be
individuals who are attracted to certain jurisdictions for reasons untouched by any of the
considerations in the model, and whose locations are therefore unaffected by public choices or
any policies designed to correct congestion externalities. Explicit consideration of this fraction
of the population would affect the analysis very little, other than contributing to underlying
congestion costs.
In practice, many policies and institutions offer what may be indirect correctives to the
problem posed by excessive responsiveness of population levels to variation in the quality of
public policies. While few locations impose explicit congestion-related charges, zoning and
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development regulations, rent control, and other policies that regulate land use may have the
effect of reducing urban concentrations. Many governments redistribute resources away from
heavily populated areas, some doing so explicitly, others implicitly through tax and other
institutions that extract resources from those earning market rents from agglomeration or
desirable public policies. It is noteworthy that while the capitalization of local attributes in land
prices does not entirely correct the problems associated with congestion, this capitalization is
often sufficient to make decentralization more attractive than harmonization directed from the
center.

6.

Conclusion.
Competition among governments affords a range of choices that typically would be

unavailable if instead centralized authorities made decisions to which all others were expected to
conform. The ability to choose among differing options has obvious appeal, but whether or not
choice is a good thing depends critically on how individuals react to the choices they confront,
and what the consequences of their actions are for themselves and for others. Even if individuals
are fully rational, their behavior in a setting with significant convex congestion externalities can
create outcomes in which the greater choice made available by decentralization has unfortunate
ramifications for everyone. The pricing of congestion based externalities in a number of forms –
through the land market, intergovernmental transfers, and congestion charges of various types –
reverses these effects, however, and restores the benefits of greater choice in a wide range of
cases.
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Figure 1
Population allocation and average welfare in the binary choice
example

Utility = 20.33
at m = 3.67

Average utility
Utility = 20
at m = 4

Utility = 19
at m = 3

Utility = 15
at m = 5

m
1

2

3

4

5

6

Note to Figure 1: The figure depicts average utility levels for consumers with utility functions
given by u ( y ,θ , n ) = θ − n 2 . The total population of six is divided between two jurisdictions,
with m consumers in the first jurisdiction, for which θ = 40 , and (6 – m) in the second
jurisdiction, for which θ = 16 .
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Figure 2
Population distribution with every jurisdiction occupied

n

n(θ )
n

0

θ

1

θ

Note to Figure 2: the figure depicts the population distribution with decentralized policies
distributed over the [0, 1] interval, and crowding costs sufficient to populate every jurisdiction in
equilibrium. The welfare superiority of policy harmonization is reflected in the fact that
n (θ ) > n .
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Figure 3a
Decentralization reduces welfare even with unoccupied jurisdictions
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Figure 3b
Decentralization increases welfare with unoccupied jurisdictions
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n
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θ
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Table 1
Welfare with alternative policy regimes

Jurisdiction 1

Jurisdiction 2

Average welfare

Decentralization

Equal populations

An alternative

θ = 40
m=5

θ = 40
m=3

θ = 40
m=4

u = 40 – 25 = 15

u = 40 – 9 = 31

u = 40 – 16 = 24

θ = 16
n=1

θ = 16
n=3

θ = 16
n=2

u = 16 – 1 = 15

u = 16 – 9 = 7

u = 16 – 4 = 12

15

19

20

Note to Table 1: The table presents average welfare levels obtained with differing allocations of
six individuals between two jurisdictions, one jurisdiction adopting a policy with a value of 40
for all residents, and the other adopting a policy with a value of 16. Each individual experiences
crowding costs equal to the square of the jurisdiction’s population. In the first column
(“Decentralization”), individuals are free to move between jurisdictions, so utility levels are the
same for residents of each location. In the second column the population is evenly allocated
between the two jurisdictions; this produces the same average welfare as would a centralized
system in which both jurisdictions choose the same policies, half the time with a value of 40 and
half the time with a value of 16. And in the third column (“An alternative”), four members of
the population are assigned to the jurisdiction with the policy worth 40, and two are assigned to
the jurisdiction with the policy worth 16.
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Appendix
The purpose of this appendix is to evaluate the effect of population growth on the
difference between welfare with centralized and decentralized policy for cases in which all
crowding externalities are unpriced.
Consider the impact of population change on welfare enjoyed by residents of jurisdictions
with the jurisdiction for which, with decentralization, the quality of government services is given
~
~
by θ , for which n θ = n . Greater population reduces welfare in this jurisdiction, and every

()

jurisdiction, by imposing greater crowding costs. Since welfare is the same in every populated
jurisdiction with decentralization, it is sufficient to ask whether the population in the jurisdiction
~
for which n θ = n rises by more or less than the national average as n increases. If the

()

population of this jurisdiction rises by more than the national average, then population growth
makes decentralization worse compared to harmonization, since with centralized policies every
jurisdiction has a population of n that grows at the national average.
In order to evaluate the impact of population growth it is helpful to start from the
equilibrium condition that, for some constant utility level k, [θ − c(n )] = k for all populated
jurisdictions. Population growth has the effect of reducing k, from which it follows that:
(A1)

dn(θ )
−1
.
=
dk
c′(n )

Equation (A1) implies that population accumulates primarily in the jurisdictions with little
population, for which c′(n ) is smallest. In order to evaluate whether the jurisdiction at which

n(θ ) = n is above or below this average, it is helpful to differentiate the population equilibrium
condition with respect to θ , obtaining:

(A2)

dn (θ )
1
.
=
dθ
c′ ( n )
Comparing equations (A1) and (A2), it immediately follows that the derivative of a

jurisdiction’s population with respect to total population is proportional to the local derivative of
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the population function with respect to the quality of public policies. Hence the welfare question
– whether rising population is worse under decentralization or with centralization – can be
answered by asking whether the change in population for a given change in θ at the point at
~
which n θ = n is greater than or less than the population average value of this derivative. This

()

rather different, but nonetheless equivalent, formulation of the question can be answered by
imposing the requirement that the entire population must locate somewhere.
The effect of greater jurisdictional population is given by:

()

()

~
dn θ
dθ

~

dn θ
=
dn

(A3)

dn(θ )
f (θ )dθ
dθ
0

1

∫

The denominator of the right side of (A3) can be decomposed as:
dn(θ )
dn(θ )
dn(θ )
∫0 dθ f (θ )dθ = ∫0 dθ f (θ )dθ + θ∫~ dθ f (θ )dθ
1

(A4)

Since

~

θ

1

dn(θ )
and f (θ ) are nonnegative and f (θ ) ≤ F (θ ) , it follows that the first term on the right
dθ

side of (A4) can be bounded by:
~
~
dn(θ )
∫0 dθ f (θ )dθ ≤ F θ ∫0 n(θ )dθ = n F θ
~

θ

(A5)

~

θ

()

()

By a similar reasoning the second term on the right side of (A4) can be bounded by:

( )[

~
~
dn(θ )
dn θ
(
)
f
θ
d
θ
<
1− F θ
∫θ~ dθ
dθ
1

(A6)

( )]

Consequently:
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()

(A7)

~
dn θ
~
dn θ
dθ
, or:
>
~
(
~
dn
θ)
dn
nF θ +
1− F θ
dθ

(A8)

~
dn θ
>
dn

()

()

()

[

()

1
~

() () [

( )]

( )]

~
n
~ F θ + 1− F θ
dn θ
dθ

.

()

~
~
dn θ
dn θ
Hence if
≥ n it follows that
> 1 , and population growth reduces welfare to a greater
dθ
dn
degree with decentralization than with harmonization.
If crowding costs are convex, then the n(θ ) function is concave, which in turn carries the
~
dn θ
implication that
≥ n . This property follows because the alternative implies that:
dθ

()

(A9)

~
∫ [n(θ ) − n ]f (θ )dθ < n ∫ (θ − θ )f (θ )dθ = n (θ
1

1

0

0

)

~
−θ .

Since the left side of (A9) is clearly zero, and the right side negative if welfare is greater with
decentralization and unoccupied jurisdictions than with harmonization, there is a contradiction.
Consequently, it must be the case that population growth is consistently associated with greater
relative benefits from harmonization, as long as there are unoccupied jurisdictions and welfare is
greater under decentralization than under harmonization.
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