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“Vivre et travailler au Pays”
(“Living and working locally”)
Bonnets Rouges (Brittany, 2013)
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Introduction

The economic geography literature has given location preferences various interpretations, from capturing mobility frictions to representing genuine geographic tastes. While mobility costs have decreased
historically1 and may have become negligible over one’s lifetime in developed countries, genuine preferences capture richer attachments to locations – e.g. to birthplace, social or natural amenities – and
need not vanish in the long run. Indeed as highlighted by Lévy et al. (2018), unprecedented spatial
liberty in contemporary high-mobility societies likely led to the prevalence of such idiosyncratic criteria
in residential choices2 .
The interplay of geographic preferences and scale economies in local public good consumption
likely determines which spatial policies are efficient. Indeed, public good agglomeration forces raise
obvious concerns about the efficiency of households’ migration decisions. Because migrating households do not internalize their positive impact on cities’ tax revenues nor the extra crowding they bring
to existing public goods, migration comes with both a positive fiscal externality and a negative congestion externality. If these externalities do not offset each other, there may be room for government
transfers that improve everyone’s welfare by reaching more efficient population distribution and public
good provision. Because agglomeration externalities are spatial in nature, efficient transfers correcting
them will be place-based. However, when individuals have heterogeneous preferences for locations,
one may fear that the overall effect of spatial taxes always be negative for those taxed residents that are
strongly attached to their city.
In addition, the coexistence of persistent location preferences and scale economies in local public
good consumption may also help explain revived concerns for "spatial justice" and feelings of tax inequity in low-density areas3 , a recent expression of which may be France’s 2018 Yellow Vests (Gilets
Jaunes) movement4 . Geographic transfers can achieve social justice goals, typically by redistributing

1 See

Combes and Lafourcade (2005).

2 Fauchille

(2016) and Lévy and Fauchille (2017) showed though two inquiries in France and Switzerland that a very large
majority of households mention their residence as an idiosyncratic choice among a wide range of available options, from
city-centers to low-density peripheries.
3 Using

data on 2900 French households, Spire and Bernard (2019) document that, ceteris paribus, the probability to view
the tax system as unfair is 35% to 68% larger for inhabitants of small cities (2,000 to 20,000 inhabitants) than for inhabitants
of large cities (200,000 inhabitants and more) and 40% for rural areas overall.
4 In low-density areas, claims for a “right to stay” have also been documented e.g. by Spire (2018) who noted the abovequoted slogan during Brittany’s Red Hats (Bonnets Rouges) 2013 recent regional social unrest.
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towards low-income areas5 . Usually invoked to justify intervention on efficiency grounds, agglomeration forces may offer an additional justification for redistributive spatial policies. Individuals that are
strongly attached to places destined to be low-density may consume less public goods than residents
of high-density places when net agglomeration externalities are positive, sometimes for similar individual contributions to local budgets. If society values some form of horizontal equity for instance – e.g.
workers with similar incomes or contributions should get similar public good benefits –, means-tested
taxes and transfers will in general not be sufficient to carry out redistribution. Indeed, heterogeneity
in population density conditional on income will require transfers that are expressly place-based to
redistribute from high- to low-density places. Whether idiosyncratic geographic attachments and their
welfare consequences are to be compensated for is obviously a highly sensitive question.
Because the government is unable to observe location preferences, both efficient and equitable
policies are bound to be partly place-based. Spatial transfers create direct winners (infra-marginal residents of subsidized places) and losers (infra-marginal residents of taxed places). They symmetrically
create indirect losers and winners through net agglomeration gains and changes in profits. Since the
government cannot offer compensating transfers to potential losers without undoing its spatial policies,
net gains from spatial transfers must be everywhere positive if welfare is to improve for everyone. It is
then natural to investigate the circumstances under which Pareto-improving policies exist.
In this paper, we study the welfare implications of the interplay between public good agglomeration economies and heterogeneous location preferences. We first present new stylized facts on scale
economies in the consumption of local public goods by exploiting a unique combination of longitudinal administrative datasets on French cities with detailed information on municipal financial accounts,
detailed tax revenues, local income data, municipal population and land use data over the period 20022014. Importantly and unlike existing studies, our data contain exact public asset position in addition
to yearly public spending. Per capita public spending decreases with population with an elasticity of

−0.32. Although these patterns are better interpreted as associations in the data rather than causal
effects, they suggest substantial gains from density through the public good consumption amenity.
We then develop an economic geography model with endogenous local public goods where mobile workers have heterogeneous preferences for the various locations. As we wish to emphasize the
spatial nature of efficiency and equity concerns, we assume away differences in other kinds of preferences, skills, endowments or ownership. Workers consume a freely traded private good and a local
non-traded private good such as housing. Local jurisdictions provide public goods according to the
outcome of a unanimous vote from residents. All three goods are supplied by locally competitive sectors. To have our model match empirical regularities, we assume that jurisdictions fund public goods
5 Means-tested taxes and transfers can be viewed as implementing geographic equity objectives when location determines
the wage (see Albouy 2009).
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through lump-sum taxes on resident households and property taxes on the outflow of local profits
accruing to landowners nationwide. The central government taxes and redistributes across places and
funds a national public good that depends on output produced in various locations. In our framework,
exogenous local productivity and residential amenities stand for all dimensions of physical geography.
We give a sufficient statistics characterization of the spatial policies implementing all second-best
allocations in this setup. We assume that the government does not observe location preferences. As
a result, it is unable to offer type-specific lump-sum transfers and is limited to distortive place-based
transfers. Importantly, we also assume that the welfare-enhancing nature (in a Pareto sense) of a potential reform is evaluated in the status-quo in which different workers already live in different places, a
criterion we believe bears more political relevance than an ex-ante “veil of ignorance” approach6 . Heterogeneity in location preferences opens the door to spatially differentiated welfare effects of spatial
policies and to geographic infra-marginal winners and losers7 . Since the government observes residential choices, it may weight differently these different groups of workers according to their status-quo
location, which will be determinant for the existence of Pareto-improving reforms. We show that efficient transfers should be directed towards places where per capita public spending is higher, and away
from places able to capture larger per capita amounts of local profits.
We then offer a fully computable efficiency test for observed allocations. We show that high enough
preference heterogeneity makes the social cost of spatial redistribution encouraging migration too large
compared to the agglomeration benefits such that Pareto-improving policies may not always exist in
the laissez-faire economy. We then apply our framework to French data by investigating the efficiency
of the current French transfer system. Among EU countries, France is the most striking example of
large density discrepancies between urban centers and their peripheries and it has been documented
that a large share of its GDP is redistributed from high to low density areas (Davezies 2012). We
empirically illustrate that the efficiency diagnosis an economist would make strongly depends on the
amount of preference heterogeneity she believes led to the observed situation, and that ignoring location preference heterogeneity mistakenly leads to advocating higher net transfers in already dense and
rich places. This speaks in favour of a better accounting of the normative implications of geographic
preferences.
Finally, we carry out a revealed preference exercise by empirically investigating the structure of the
social welfare weights implied by the current spatial tax and transfer system. Our results suggest that
6 Precisely,

we adopt an ex-post rather than ex-ante Pareto criterion. The ex-ante criterion neutralizes equity concerns
by assuming that identical agents draw random preferences and that the planner’s objective is to maximize the common
expected utility. The ex-post criterion assumes that reforms are evaluated from observed situations with heterogeneous
agents already living somewhere who will be differently affected by spatial policies. The first approach weights equally all
agents, while the second allows the planner to put different weights on different locations in the status-quo.
7 In the standard framework with homogeneous preferences, discrepancies in living standards between cities are arbitraged away by migration pressures so that utility is everywhere equal.
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the French planner is roughly utilitarian, but that it further compensates low-density areas in a way that
is orthogonal to utilitarianism. This gives support to the idea that the government designs transfers
tackling horizontal inequity in access to public goods, which we argue arises from the interplay of
unequal density gains from scale economies and heterogeneous location preferences.
We first contribute to the public finance literature on tax competition, public good provision and
efficient spatial policies. In a seminal paper, Flatters et al. (1974) provide a formal treatment of efficient
population distribution with homogeneous households and locally pure public goods financed by
head taxes on residents. Efficient transfers should be set to equalize per capita contributions to local
budgets. As for heterogeneous preferences, the authors “argue somewhat heuristically without such an
analysis that the basic results derived from the simplest case (...) carry over to this situation” although
they carefully highlight the difficulty for the government to implement type-specific taxes and transfers
when these preferences are not observed. A rich literature singled out other inefficiencies in local public
good provision, such as “rent-sharing” migration externalities when local profits are taxed and paid
out to residents and externalities from taxing local profits accruing to residents of other jurisdictions
(see Wildasin 1980; Starrett 1980; Boadway and Flatters 1982; Boadway 1982; Watson 1986; Zodrow and
Mieszkowski 1986). More recently, Albouy (2012) characterizes efficient transfers in the presence of
public good externalities when the type of heterogeneous households (skill) is observed. The author
assumes small if not zero public good scale economies so that spatial transfers predominantly correct
the profit taxation migration externality.
More generally, our paper contributes to the urban and economic geography literature on spillovers
(Ahlfeldt et al. 2015; Diamond 2016) and on optimal spatial policies (Fajgelbaum and Gaubert 2018; Albouy et al. 2018). We also relate to the literature on spatial misallocation (Desmet and Rossi-Hansberg
2013; Hsieh and Moretti 2015) and misallocation due to specific spatial policies like state or federal
income taxes or firm subsidies (Albouy 2009; Fajgelbaum et al. 2015). In particular, Fajgelbaum and
Gaubert (2018) characterize efficient transfers in a general framework encompassing production and
residential agglomeration externalities that may vary by type (e.g. skill or tastes) and find that the
laissez-faire is generically inefficient. However, their result crucially hinges on the government’s ability to offer city-type specific transfers which evacuates the equity-efficiency trade-off8 .
We also relate to the fiscal federalism literature examining the optimal balance of powers between
central and local governments in the presence of local externalities pioneered by Tiebout (1956) and
followed by Oates (1972), Bewley (1981) and Gordon (1983) among others.
This paper contributes to the empirical literature studying the determinants of local public good
demand among which population density and urban sprawl. The seminal works of Borcherding and
8 In an extension of their framework to unobserved preferences, Fajgelbaum and Gaubert (2018) consider that ex-ante
homogeneous workers draw random location preferences and are equally weighted by the government, which evacuates
equity concerns by letting the efficient allocation be the one maximizing the common (expected) utility.
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Deacon (1972) and Bergstrom and Goodman (1973) develop simple frameworks to disentangle the
various forces driving local public spending. The authors typically find small if not zero net agglomeration gains in public good provision, although their cross-sectional identification, data limitation and
incomplete micro-foundation warrants cautious interpretation of the results. A rich cross-sectional
literature followed (Ladd 1992, 1994; Carruthers and Ulfarsson 2003; Solé-Ollé and Bosch 2005; HortasRico and Solé-Ollé 2010) which finds negligible gains from more population, but does find that urban
sprawl increases public good provision costs. However, Oates (1988) argues that cross-sectional studies
severely under-estimate the impact of population because of threshold or “zoo” effects. Indeed, while
more populated cities divide public spending among a larger pool of taxpayers and tend to spend less
per capita, they also tend to spend more per capita because they reach the critical mass that makes
possible the financing of large indivisible facilities, like zoos. This effect may have researchers conflate
public good congestion with the existence of fixed costs, thereby mistaking agglomeration economies
for agglomeration dis-economies.
Finally, one can view the normative arguments in this paper as a geographic application of the
literature on optimal taxation with discrete occupations (e.g. Piketty 1997; Saez 2002) and of normative
public economics studying the ethics of redistributive policies such as Fleurbaey and Maniquet (2011)
or Saez and Stantcheva (2016).
The rest of the paper is organized as follows. Section 2 describes the data. Section 3 presents
new estimates on public good agglomeration economies. Section 4 sets up the theoretical framework.
Section 5 characterizes efficient transfers and provides a theoretical and empirical discussion of the
role of location preferences. Section 6 presents an empirical exploration into the ethics of spatial
redistribution. Section 7 concludes.

2

Data

We combine a series of rich administrative datasets obtained from various official sources. Detailed
description of variable construction will be given in the text when needed. For data on local public spending and government subsidies, we use comprehensive municipal financial accounts (Balance
Comptable des Communes henceforth BCC, used in Jannin and Sotura 2019) obtained from the French
Department of Finance for all 36, 000 French municipalities and all 2, 000 municipal federations (or
MF, which are administrative groups of neighbour municipalities) they belong to, for all years between
2002 and 2016. This rich dataset provides information on various spending items, asset positions, local
tax revenues, user and business fees as well as various subsidies and transfers received from higher jurisdictions such as départements (counties), régions (provinces), the government or the European Union.
In order to have an in-depth understanding of local tax shares supported by residents, landowners and businesses, we supplement BCC with administrative local tax data (Recensement des Eléments
5

d’Imposition à la Fiscalité Directe Locale henceforth REI) for every year from 2002 to 2016. REI contains
data on all tax bases, rates and revenues at the municipal and municipal federation level for local
household property and residence taxes, as well as local property and non-property business taxes.
We also use detailed data on natural and urbanized land area at the municipal level for each year
between 2008 and 2014 from a government website managed by the French Ministry of Environment9 .
We construct a database on average m2 house prices for every even year between 2000 and 2014 at
the municipal level, combining housing transactions databases from the notary offices (BIEN for the
Parisian region and PERVAL for the rest of France), and assume that house transaction prices are the
net present value of unobserved rents.
We further exploit an administrative database on municipal population and housing stock (Fichier
des Logements par Communes henceforth FILOCOM) available every two years over 2000-2014. We use it
to construct our yearly municipality-level population measure as well as various useful indicators such
as the share of owner-occupiers and alternative measures of urban sprawl. We also obtained access
to yearly income tax data at the municipality level over 2003-2015 (Impôt sur le Revenu par Commune
henceforth IRCOM) giving total municipal labor and pension income as well as total national income
taxes paid (including tax credits to low-income househeolds and various deductions).
We gather a series of publicly available datasets at the micro and national levels. We use census data
to get municipality-level information on socio-demographic characteristics – age profile, education,
industry, etc. – for years 1999, 2008 and 2013. We exploit data from the National Statistical Institute on
various municipality geography indicators (municipal federation membership, history of municipal
boundary changes, etc). Finally, we use higher-level yearly data on national accounts to measure
aggregate capital income (including implicit rental income) to supplement our income tax data.
One objective of this paper is to highlight the purely geographic determinants of unequal access
to public goods. We construct a set of relevant variables netted of socio-demographic composition
effects using hedonic regression methods. The universe is all mainland municipalities experiencing
no boundary change – i.e mergers or separations – between 2002 and 2014, that is almost all of them
barring a few percents. For outcome yi at the municipal level we run
ln yit = Xit · β a + λ jt + eit

(1)

where Xit is a set of municipal composition characteristics – share of the population at various ages
and education levels, share of university educated executives and share of owner-occupiers –, β a is a
metropolitan area specific vector of coefficients and λ jt a municipal federation × year fixed effect. We
then use λ̂ jt and β̂ a to predict mean outcome at the municipal federation × year level, replacing Xit by
mean composition at the national level X t . Finally, we take the exponential of this prediction to obtain
9 See

https://datafoncier.cerema.fr.
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the composition-neutral outcome. We run this procedure on all relevant intensive variables such as
per capita items in financial accounts, per capita local wages, pensions, national and local taxes, m2
housing consumption – which we then scale back up by population size – and m2 house prices.

3

Stylized Facts on Public Good Agglomeration Economies

To motivate our theoretical discussion, we present some stylized facts suggesting the existence of scale
economies in the consumption of local public goods. Exploiting the panel datasets presented in section
2, we provide new evidence on the relationship between population density and per capita public
spending and argue that existing evidence likely understate public good agglomeration economies.

3.1

Raw Patterns

In order to focus on scale economies separately from other local externalities10 and to account for
spending by the municipal federation layer on top of municipal spending, we first consolidate all municipality variables at the municipal federation level11 which leaves us with around 2, 000 observations
per year. Scale economies in public good consumption imply that public spending should increase
less than one-for-one with population, hence we expect to see a decreasing relationship between per
capita public spending and population. Figure 1 examines this naive cross-sectional relationship in the
last available year 2014. In both panels, the explanatory variable is log population in the municipal
federation. The dependent variable is log current expenditure per capita in Panel A and log capital
expenditure per capita in Panel B. Current expenditure are constructed as the sum of annual staff
expenditure, maintenance spending, payments for external services and operating subsidies to third
parties. Capital expenditure – a stock position – are defined as the book value of durable facilities
and constructed as the sum of all public assets minus the raw value of the land and financial assets.
They include schools, transportation infrastructure, parks improvements, sports facilities, museums,
art collections, investment subsidies to local clubs, etc.
Both panels of Figure 1 tell a similar story. Spending per capita follows a U-shaped pattern, overall
slightly increasing with population for current spending and decreasing with population for capital expenditure. These cross-sectional patterns are reminiscent of results in Ladd (1992) and Ladd
10 Jannin

and Sotura (2019) estimate strong public good spillovers between municipalities within municipal federations.

11 Membership

to a municipal federations is not constant during the period covered by our panel. To circumvent this
problem, we assign each municipality to its 2015 MF for the whole period when aggregating data at the federation level. This
makes the consolidation of municipal and MF financial accounts possible because between 2002 and 2015, MF membership
always evolved vertically towards more integration of 2002 blocks of municipalities. That is, isolated municipalities joined
existing federations, formed federations with other isolated municipalities and some federations merged between them. No
federation split, and almost no municipality changed membership. The underlying assumption is, for example, that an
isolated municipality in 2006 already benefited from the total public spending – of both MF and member municipalities – of
the MF it joined, say, in 2011.
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(1994). They are in line with overall agglomeration elasticity estimates being close to zero in existing
cross-sectional studies, all the more since public capital is never properly accounted for. However,
interpreting them through the prism of agglomeration (dis-)economies is biased in several ways. First,
Oates (1988)’s “zoo effect” may explain in large parts why spending increases again at higher population levels as the range of services widens when cities reach critical population sizes12 . Then, while
increasing population on a given urban land area is expected to increase population density and decrease the per capita cost of public goods, increasing population holding constant population density
is expected to increase spending on local public goods as it gets more costly to maintain a given level
of public goods benefits for new residents at the fringe of the city (see Carruthers and Ulfarsson 2003;
Hortas-Rico and Solé-Ollé 2010). Last, local costs and per capita revenues are expected to increase with
density which bids up both local prices and demand hence increases per capita public spending.

3.2

Descriptive Regressions

Disentangling scale economies from the other mechanisms set out above would require causally estimating a fully-fledged quantitative model with exogenous migration shocks. Instead, we remain
descriptive and provide simple regression evidence. All mechanisms mentioned above are expected to
bias the interpretation of Figure 1 in the same way by making spending per capita increase again at
higher population levels. Below we focus on smaller population variations to absorb discrete changes
in the range of provided public goods and explore the role of urban sprawl.
As mentioned, the bundle of local public services is a mixture of yearly services (maintenance,
subsidies to associations, staff payroll, etc.) and durable facilities (parks, transports, sports facilities,
etc.). We account for this dual structure by assuming a Cobb Douglas shape for local public goods
1− ψ

G=

Gs

ψ

Gf 1
G 1
≡ κ γ
κ
γ
N
T
N T

(2)

where Gs and G f are the (unobserved) physical outputs, respectively the quantities of durable facilities and yearly services introduced above, and N is jurisdiction population. Urban sprawl T alters
the usefulness of physical outputs at speed γ. Holding constant population size, more residential
scatteredness diminishes how much households benefit from given public good outputs. We measure
urban sprawl as the km2 of urbanized land area in the municipality13 . Parameter κ ∈ [0, 1] is the speed
at which public good quantities get congested by population N holding constant the scatteredness of
dwellings in the MF, and 1 − ψ is the relative importance of durable facilities over annual services14 .
12 The

needs of populations in larger cities may also systematically differ from those of small city residents.

13 Unlike

Hortas-Rico and Solé-Ollé (2010), we control for absolute and not per capita urbanized land area. They are
interested in the impact of population density on spending holding constant population size, while we are interested in the
impact of population size on spending as measured by parameter κ holding constant the spatial extent of urbanization (see
the discussion about density vs city size in Ahlfeldt and Pietrostefani 2019).
14 Appendix

?? strongly supports this constant share assumption with ψ̂ ≈ 0.78.
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G
Assuming a price pG
j for local public goods, per capita spending is x j =

pG
Gj
j
Nj .

We first investigate the within-MF relationship between public spending and population. This
should strongly attenuate the “zoo effect” as the range of services provided in a MF over our time
period is unlikely to evolve dramatically. To mitigate measurement problems raised by looking at
time variation (see Combes and Gobillon 2015) and problems raised by potential short-term rigidity
in the supply of local public goods15 , we look at the longest possible time difference allowed by our
data i.e. the 12-year long difference between 2002 and 2014. Unfortunately, data limitations prevents
us to also look at changes in urban sprawl over 2002-201416 . We come back to urban sprawl in a
separate specification. We run the following minimal specification aimed at capturing smaller changes
in population over time across our 2, 000 municipal federations using only extreme years 2002 and 2014
ln x G
jt = β N ln Njt + α j + λt + ε jt

(3)

where α j and λt are MF fixed effects and year fixed effects respectively. Figure 2 visually inspects the
relationship between log per capita spending and log population summarized by coefficient β N , that is
after both variables have been residualized with respect to α j and λt . Strikingly, log per capita spending
linearly decreases with log population with a reduced-form elasticity of −0.32 (0.06), invalidating the
naive interpretation of Figure 1.
As complementary evidence, we run the following specification aimed at capturing density changes
in a cross-sectional setting using only the last year 2014 across our 2, 000 municipal federations. This
time, we look at how per capita spending changes with both population and urbanized land area
ln x G
j = β N ln Nj + β T ln Tj +

X

λkN + ε j

(4)

k

where Tj is the urbanized land area in km2 and the λkN are dummies representing discrete MF population size groups. MF size groups help capture in a crude way discrete changes in the range of provided
services, while residual population variation captures proportional scale economies. Results are given
in Figure 3 for benchmark population steps of 13, 500 inhabitants corresponding to 100 groups17 . The
reduced-form elasticity between per capita spending and population is −0.31 (0.04) and close to that
of Figure 2. Per capita spending is also positively associated with urban sprawl conditional on population, with an elasticity of 0.13 (0.03). Overall, these results show that density is negatively associated
with per capita public spending, suggesting scale economies in local public good consumption.
15 Full

rigidity would have per capita spending mechanically decrease one-for-one with population.

16 We

also ran the specification over 2008-2014 adding log sprawl. As expected, the population coefficient is larger (0.43
(.07)) due to the shorter time-span, and that of urban sprawl is zero and insignificant (.00 (.04)) due to insufficient within-MF
variation over time.
17 Coefficient for urban land area is unchanged as we change the number of groups. As expected, coefficient for population
varies between -0.22 (0.04) with 50 groups to -0.42 (0.09) with 500 groups as we further attenuate the zoo effect, and is stable
beyond.
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3.3

Preliminary Comments on Welfare Implications

Strong public good agglomeration economies have important welfare implications. To guide our intuition on the impact of agglomeration economies on spatial inequities, it is useful to compare the
distribution of per capita local public spending and that of local public spending effectively enjoyed
by residents. Panel (a) of Figure 5 shows the maps of per capita local public spending x G , while
panel (b) captures effective local public good availability obtained by discounting public expenditure
by N κ with an example value for congestion parameter of κ = 0.5. While per capita public spending is
largely concentrated in mountainous and low-density areas, effective public good is much more evenly
distributed in this example.
The only remaining pattern seems to be the concentration of effective public goods in large cities
that may be explained by large indivisibilities in public goods financing – whose relevance for French
municipal federations has been evidenced by Frère and Paty (2011) –. The apparently even distribution
among the other locations suggest that the French spatial redistribution scheme embodies collective
preferences for horizontal equity, very present in the French political discourse with the concept of
"territorial equity" (Egalité des Territoires).
Thus, factoring in public good agglomeration economies dramatically changes the perceived spatial
distribution of local public good consumption. A fully-fledged economic geography model helps
clarify these intuitions in a more systematic way by accounting for efficiency and equity concerns
more generally.

4

Economic Geography Model with Local Public Goods

Motivated by the evidence of section 3, we develop a Rosen (1974) and Roback (1982) type spatial
equilibrium model with endogenous local public goods subject to agglomeration economies. The
framework builds on the rich literature studying efficient population distribution (e.g. Flatters et al.
1974; Albouy 2012; Fajgelbaum and Gaubert 2018) and features the – we argue – more realistic assumption that idiosyncratic location preferences are heterogeneous and unobserved. We emphasize
that these preferences need not disappear in the long run as they typically capture more than mobility
frictions. Since this paper wishes to highlight the spatial nature of efficiency and equity concerns in
this context, the framework is kept simple by assuming that workers are homogeneous but for location
preferences. Obviously, we could enrich the model with observed skills. As long as there is unobserved
heterogeneity in location preferences conditional on skill, the arguments below carry through18 .
The model works as follows. There are J heterogeneous jurisdictions indexed by j. There is a
18 Figure 4 further justifies our focus on geography by showing the distribution across municipal federations of a Theil
index capturing skill sorting, which is very low in France over the period studied.
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continuum of workers indexed by i, homogeneous in everything except location preferences. Workers
freely choose the city where they both live and inelastically supply one unit of labor. They consume
a freely traded good, a non-traded good (e.g. housing) and local non-traded public goods that are
subject to agglomeration economies. All these goods are supplied by locally competitive sectors.
Demand for local public goods in each jurisdiction is the outcome of a unanimous vote involving
its current residents. Jurisdictions compete between them through residence-based and source-based
taxes. All households living in a given jurisdiction are liable to a residence-based head tax. Sourcebased taxes are property taxes levied on the outflow of local profits accruing to landowners nationwide.
Workers also consume a national public good supplied by the central government. We assume that
the latter is a Stackelberg leader i.e. is able to commit to central policies that are determined prior to
local governments’ and workers’ choices. The government taxes and transfers income across locations
and supplies the national public good which is produced using output from different cities. Sections
below describe how the equilibrium is determined in this setup.

4.1

Central Government
Ä

ä

A national public good G {O j } j is supplied by the central government using a combination of local
O
outputs O j = F O ( LO
j ) produced using local labor. The government makes local hiring decision L j

that will be paid the equilibrium local wage w j , to produce a target level of O j in each jurisdiction.
Spending on local labor is financed by a general tax and transfer scheme { Tj } j which also corrects
migration externalities and redistributes between places in a zero-sum fashion.
Central policies {O j , Tj } j are considered fixed by workers and local governments in the spatial
equilibrium described below. The government chooses {O j , Tj } j by backward induction among the set
of policies that will make the central budget hold in equilibrium:
X

Nj Tj =

j

X

LO
j wj

(5)

j

where Nj is population in city j.

4.2

Demand for Cities

Worker i chooses to live in the city that maximizes her welfare. Her utility is
ui = max {vij } j

(6)

where vij is the utility level that i gets when living in j. Let’s introduce our first structural assumption.
We impose that utility break down into a city component v j indexed by j because of differences between
locations in exogenous residential amenities, and an idiosyncratic individual-city specific term µij that
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contributes in a multiplicative fashion i.e.
vij = v j µij

(7)

City utility v j depends on the consumption of the traded good c j , the private non-traded good h j ,
the local public good G j and the national public good G
Ä

v j = v j c j , h j , G j ( Gj , Nj ), G

ä

(8)

with a slight abuse of notations. Note that (8) imposes that all workers in a given city consume the same
amount of traded, non-traded and local public goods. Indeed, workers have homogeneous tastes and
skills, and the government cannot offer ij-specific transfers since types are unobserved. In addition,
local public goods are assumed locally non-excludable so that all residents of j equally enjoy G j . We
stay general and let G j ( Gj , Nj ) depend on total physical output Gj and population Nj contributing to
output congestion. Importantly, we assume that local land policies are such that urban sprawl is fixed
over time so that density and population size are equivalent in our framework.
Type-i workers are fully characterized by location preferences {µij } j . They are naturally thought of
as representing one’s attachment for one’s city of birth or personalized enjoyment of a city’s natural
amenities. Section 6 discusses how the interpretation of µij is central in shaping social preferences.
The second structural assumption we make is that the logarithm of idiosyncratic preferences ln(µij )
be i.i.d across cities and workers and distributed Type-1 Extreme Value (0, σ). The share of workers
demanding to live in city j upon observing {vk }k is then
v j1/σ

Nj = P
k

(9)

vk1/σ

where σ ∈ ]0, ∞[ captures the amount of heterogeneity in location preferences.

4.3

Demand for Private Goods

Conditional on living in j, workers
Ä

max v j c j , h j , G j ( Gj , Nj ), G

ä

over {c j , h j } subject to their budget constraint
p c j + r j h j = w j + Π + Tj − τjh

(10)

where p and r j are the prices for traded and non-traded goods respectively, w j is the local wage and
Π is total net profits. As detail below, total net profits are redistributed equally to all workers which
is why Π has no subscript. Tj is the net per capita transfer from the central government and τjh is the
head tax set by the local government, both taken as given by workers. Private optimization yields the
usual first-order condition
∂v j
∂v j
rj =
p
∂c j
∂h j
12

(11)

4.4

Supply and Ownership

Since there is no individual heterogeneity other than location preferences, all workers living in j receive
the same wage w j .
Supply of the traded good The national good Yj is locally produced using labor LYj with constant
or diminishing returns – because of a fixed factor e.g. land – and heterogeneous local productivity.
Competitive firms’ labor demand and traded good supply maximize profits given local wage w j and
national price p
Yj =

FjY

Ä

LYj

ä

and

wj = p

dFjY

(12)

dLYj

Housing supply The local non-traded good Hj is produced using labor L jH with diminishing returns
– because of fixed land – by locally competitive firms maximizing profits given w j and local house
prices r j
Hj =

FjH

Ä

L jH

ä

and

wj = rj

dFjH

(13)

dL jH

Local public good supply Non-traded public good output Gj is locally produced using labor LG
j with
constant or diminishing returns by competitive firms maximizing profits given w j and local price pG
j
Gj =

Ownership structure

FjG

Ä

LG
j

ä

and

wj =

pG
j

dFjG

(14)

dLG
j

We assume that land is the residual claimant of local profits and that land

ownership is evenly distributed among households. All households hence own the same fraction of
total net profits. Total net profits are the sum of local profits accruing to land ownership net of local
property taxes
Π=

X

p

Π j 1 − τj
Ä

ä

(15)

j

where
Y
H
G
Π j = p Yj + r j Hj + pG
j Gj − w j L j + L j + L j

Ä

ä

(16)
p

is the outflow of local gross profits accruing to landowners nationally and τj is the local property tax.
Market clearing

We complement equilibrium equations with market clearing conditions. Local la-

bour market must clear i.e.
O
LYj + L jH + LG
j + L j = Nj
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(17)

O
where the elements of L j ≡ { LYj , L jH , LG
j , L j } are defined above. The condition for local housing market

clearing is
Hj = Nj h j

(18)

Finally, the market for the traded good clears i.e.
X

Yj =

X

j

4.5

Nj c j

(19)

j

Demand for Public Goods and Tax Competition

Demand for local public goods in j is set by the local government through a unanimous vote on a
p

head tax τjh imposed on all residents19 and a property tax τj imposed on the outflow of local profits
accruing to landowners nationwide. We assume that local governments take part in a Cournot-Nash
competition i.e. set the head tax and the property tax taking other jurisdictions’ policies as given20 .
Local governments also take the central government’s policies {O j , Tj } j as given.
Importantly, we assume that local governments are non-myopic i.e. perfectly anticipate migration
responses to own policies. Because migration responses impact local labour and goods markets, jurisdictions also foresee these changes. Being small, jurisdictions however do not anticipate how the price
of the traded good p adjusts in equilibrium. A local jurisdiction maximizes the welfare of its current
residents i.e.
Ä

max v j c j , h j , G j ( Gj , Nj ), G

ä

p

over { Gj , τjh , τj } subject to equations (8) to (18) and local budget
p

h
pG
j G j = τj Nj + τj Π j

(20)

p

taking as given p, other jurisdictions’ policies {τkh , τk }k6= j and central policies {Ok , Tk }k . Although
migration anticipation complicates the analysis, it ensures that local governments provide public goods
efficiently from a social perspective by respecting a local Samuelson rule.
Proposition 1. Each jurisdiction satisfies a Samuelson rule as an interior condition for τjh
pG
j ∂v j
p ∂c j

= Nj

∂G j ∂v j
∂Gj ∂G j

(21)

Proof. See Appendix ??.
19 Head

taxes can be implemented through a variety of residence-based tax instruments (e.g. on wages and profits earned
from land and capital property nation-wide) since households are homogeneous but for location preferences. This is true
as long as theses taxes are non-distorting conditional on residence (e.g. when labor supply is inelastic). We hence rule out
taxes levied on consumption such as taxes proportional to housing as they would create local distortions that would require
central intervention.
20 We

assume that the strategic instruments are taxes and that spending adjusts endogenously.
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This Samuelson rule accounts for congestion through the term

∂G j
∂Gj

which captures how a marginal
Ä

ä

change in public output impacts local public goods. For example, when G j Gj , Nj =

Gj
Njκ

with κ the

congestion parameter, an extra unit of public good output is discounted by Njκ before being equally
enjoyed by all residents, and the Samuelson rule becomes
to the familiar Samuelson rule

pG
j

∂v j
p ∂c j

= Nj

∂v j
∂G j

pG
j ∂v j
p ∂c j

= Nj1−κ

∂v j
∂G j .

When κ = 0, it collapses

stating that when public goods are fully shared, the

marginal cost for a worker of providing an extra unit of public good should equate the sum of marginal
benefits to all workers in the jurisdiction.
p

For completeness, we also report the first-order condition for the property tax τj
Ñ

Πj

∂v j
1 ∂v j ∂G j
−
G
∂c j
p j ∂G j ∂Gj

éÖ

è

1+

∂ ln v j
∂ ln Nj

× Bj
τ

+ Cj

X
k6= j

Πk Nk

v j ∂vk
=0
vk ∂ck

(22)

where Bj and Cj are defined in Appendix ??. Appendix ?? shows that a myopic jurisdiction would
violate the Samuelson rule when allowed to levy both head taxes and profit taxes. Taxation would
then be socially inefficient because myopic jurisdictions would fund part of their public spending
through profits accruing to landowners nationwide without internalizing the cost to non-residents
(Starrett 1980). This externality disappears when local governments correctly anticipate migration
responses since the prospect of additional congestion from new residents deters excessive taxation
of non-residents (Boadway 1982). Assuming that jurisdictions anticipate migration responses hence
allows us to evacuate the profit taxation externality and to limit the scope of the efficiency discussion
to population distribution and migration externalities only.

4.6

Equilibrium

An equilibrium given central policies {O j , Tj } j is defined by quantities { Nj , c j , h j , Yj , Hj , Gj , L j , Π j } j , utilp

ity levels {v j } j , local policies {τjh , τj } j and prices {r j , w j , pG
j } j and p such that population distribution
satisfies the free mobility condition (9) with local utilities defined by (8); demand for the traded good
and housing is set by (10) and (11) with profits defined by (16); supply of the traded good, housing and
local public goods as well as labour demand in these three sectors are given by (12), (13) and (14); local
public good demand and local taxes are given by (20), (21) and (22); and all markets clear according
to (17), (18) and (19). The set of feasible {O j , Tj } j is determined by the central government budget
constraint (5).
Given the existence of agglomeration forces in our model, the equilibrium may in not be unique.
A sufficient condition for existence and uniqueness of a laissez-faire (Tj = 0) equilibrium in parameterized applications of our framework it that dispersion forces – location preference heterogeneity and
diminishing returns to scale in production technologies – be stronger than public good scales economies (Redding 2016). As shown by Fajgelbaum and Gaubert (2018), such conditions also ensure the
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existence and uniqueness of the equilibrium at the optimal spatial policy.

5
5.1

Optimal Policies
Intuition in a Two-Region Example

We illustrate the mechanism through which heterogeneity in location preferences, by slowing down
migration responses, increases the social cost of migration incentives (spatial taxes and transfers) relatively to their social benefits (agglomeration gains) such that improving welfare in a Pareto sense
over the laissez-faire may be impossible. We also highlight the role of diminishing returns, for instance
in housing supply, as a necessary channel for Pareto improvements in the presence of agglomeration
externalities and Pigovian transfers. To this end, we work with a simple application of our framework
with two regions and Cobb-Douglas preferences. Detailed steps are given in Appendix ??.
We assume that technology for traded and local public goods exhibits constant returns to scale.
Geography only enters the model through exogenous local productivity zYj = zG
j = z j that is constant
in both sectors but varies across space with z1 > z2 . Labour demand yields w1 = z1 > w2 = z2 . Technology for housing is uniform across space and exhibits diminishing returns with constant housing
supply elasticity η. Agents have utility vij = c j1−α h jα
Ä

ä1 − φ Ä

Gj

äφ

µij where {α, φ} are taste parameters

in ]0, 1[. For simplicity, we abstract from the national public good and assume that local public goods
are financed by the residence tax only i.e. G j = τjh Nj1−κ . Public good benefits hence increase with
population with constant elasticity 1 − κ > 0. Combining local demand and supply equations, one
shows that
v j = z j + Tj + Π
Ä

ä1−e H Ä

Nj

äe G − e H

with

eH =

α (1 − φ )
,
1+η

e G = (1 − κ ) φ

(23)

where 0 < e H < 1 and 0 ≤ eG < 1 are the land congestion elasticity and the public good agglomeration elasticity respectively. Utility increases with disposable income, but less than one for one as more
income means higher housing prices. Holding profits constant, utility increases or decreases with region population depending on the relative strength of public good agglomeration and land congestion
forces. We assume that dispersion forces overall are stronger than agglomeration forces i.e.
σ + e H > eG

(24)

to ensure that the equilibrium is unique in the laissez-faire and that the planner’s objective is concave.
Note that heterogeneity in location preferences σ > 0 implies that one may have eG > e H i.e. public
good agglomeration forces may be stronger than land congestion forces.
Small reform approach Central policies { T1 , T2 } must balance the budget i.e. N1 T1 + N2 T2 = 0. Let
us introduce a small transfer dT1 > 0 starting from the laissez-faire (T1 = T2 = 0) while T2 adjusts with
16

dT2 < 0. Only households that are initially marginally indifferent between 1 and 2 migrate. Using
an envelope argument, welfare of these marginal households is not affected to a first order. Utility of
infra-marginal residents in each region changes as follows
dΠ
d ln v1
1
1
e − e H 1 dN1
∝
+
+ G
dT1
z1 + Π z1 + Π dT1
1 − e H N1 dT1
1 N1
dΠ
e − e H 1 dN1
d ln v2
1
∝−
− G
+
dT1
z2 + Π N2
z2 + Π dT1
1 − e H N2 dT1

(25)

In each equation, the first term is the direct impact of dT1 on infra-marginal households’ budget, positive in region 1 and negative in region 2. The second term is the change in profits21 , positive because
households are enticed to locate in the more populated region 1 where house prices increase faster
than they decrease in 2. The third term is the gain from agglomeration net of extra land congestion,
negative or positive depending on eG − e H but with opposite signs in region 1 and region 2. To know
the sign of welfare changes in each region, we substitute the expressions for dΠ and dN1 in (25).
Proposition 2. The sign of welfare change in each region at T1 = T2 = 0 is
z − z2
dv1
= sign N1 1
eG + σ
dT1
z2 + Π
™
ß
ß
™
z1 − z2
dv2
= sign N2
sign
eG − σ
dT1
z1 + Π

sign

ß

™

ß

™

(26)

Benchmark with no externality or no geography Absent public good agglomeration gains i.e. eG =
0, welfare changes have opposite signs (that of σ and −σ), consequently no Pareto improvement is
feasible. As expected, the laissez-faire is efficient in the absence of externality. When dispersion in
location preferences vanishes i.e. σ → 0, the spatial equilibrium equalizes utilities between 1 and
2. The small tax has zero impact on welfare since taxes and transfers are exactly compensated for by
changes in local house prices and profits through migration responses. When σ > 0, dT1 has a negative
effect on region 2 since out-migration is too small to compensate it through decreased house prices and
increased profits, and conversely a positive effect on region 1.
Absent geography i.e. z1 = z2 , welfare changes have the sign of σ and −σ so that no Pareto
improvement is feasible either. In this case N1 = N2 so dT1 = −dT2 , agglomeration gains in 1 equal
agglomeration losses in 2, changes in house prices in 1 equal changes in house prices in 2 and dΠ = 0
so that there are no aggregate gains. When σ → 0, utility must be equalized between 1 and 2 hence
stays constant in the absence of aggregate gains. When σ > 0, the net effect is positive for region 1 and
negative for region 2 since migration responses are smaller22 .

21 From

an optimal policy viewpoint, accounting for housing profits is necessary as land congestion is not an externality.

22 Here

we assumed eG ≤ e H such that net gains from density are negative, to allow for the possibility that σ → 0.
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Thus, when agglomeration externalities have constant elasticity, it is the interaction between agglomeration gains and differences in geographic fundamentals that calls for policies correcting population distribution.
Cases with geography and agglomeration ≤ congestion

In this case 0 < eG ≤ e H . One can have

σ → 0 while satisfying (24). When σ → 0, welfare changes are positive at the limit in both cities since
z1 > z2 and there are now aggregate gains to giving incentives to migrate to 1. It is Pareto-improving
to introduce a small subsidy dT1 > 0 and the small tax dT2 < 0 that balances the budget. This is the
usual setup examined in the literature. By continuity, Pareto improvements are feasible at least for
small σ > 0. Since welfare change in region 1 is always strictly positive, the only Pareto improving
candidate policy is dT1 > 0. One can find a sufficient condition for welfare change in region 2 to
always be strictly negative i.e. a condition under which no Pareto improving reform exists, featuring
only structural parameters and the model’s geography.
Proposition 3. When 0 < eG ≤ e H , there is a non-empty region for σ > 0 in which Pareto improving transfers
exist. However, when heterogeneity in location preferences is high enough, no policy can achieve Pareto gains. A
sufficient condition for this is
z1 − z2
(27)
σ > eG
z1
When location preferences are sufficiently heterogeneous, migration pressures are too weak to
ensure that house prices and profits adjust to have direct payers indirectly benefit from the transfer
scheme.
Cases with geography and agglomeration > congestion

In this case eG > e H and one can allow

a minimum limit of σ → eG − e H to satisfy (24). From Proposition 3 we know that there is a small
region where eG > e H for which Pareto improvements are feasible when σ → eG − e H . This is because
although net migration gains in region 2 are strictly negative, region 2 is still compensated through the
increase in profits Π. When σ increases too much no Pareto improving reform is feasible as stated by
Proposition 3. Finally, one can show that no welfare gains are feasible when agglomeration forces are
too large compared to land congestion forces.
Proposition 4. A sufficient condition for the impossibility of any Pareto improving reform whatever the value
of σ > eG − e H is that the agglomeration force is too strong relative to the land congestion force
eG >

z1
eH
z2

(28)

Proposition 4 highlights the central role of the housing market as the channel by which the taxed
region 2 gets compensated by lower house prices and higher profits in this example. For example, with
perfectly elastic housing supply (η → ∞ so e H → 0) no Pareto improving reform exists in this example.
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Armed with these intuitions, we now characterize the efficiency frontier in the general case using
sufficient statistics that are robust to the model’s primitives.

5.2

Efficient Allocations

We come back to the general model of section 4. A standard method to find all Pareto efficient
allocations is to maximize the social welfare function
W = E [ωi ln ui ]

(29)

for all combinations of individual Pareto weights {ωi }i where ωi > 0, subject to resource and market
clearing constraints23 . Each vector of Pareto weights {ωi }i (and its multiples) is associated with a
Pareto efficient allocation and pins down a particular equity objective on the efficiency frontier.
Reaching first-best efficiency would require the planner to be able to freely displace populations
and offer ij-specific consumption bundles. We impose additional constraints which will make efficiency
only second-best. First, we assume that the planner does not observe types i and has to give the same
c j and h j to all individuals living in j. Together with the assumption that Gj is locally non-excludable,
it implies that the same v j has to be granted to all residents of j. Thus, the planner is bound to optimize
over {v j , Nj , c j , h j , Gj , Hj , L j , O j } j . Second, the planner is constrained by agents’ free location decisions
¶

Ä

ä

ui = max v j c j , h j , G j ( Gj , Nj ), G µij
Choice of Pareto Weights

©
j

As in most optimal taxation settings, the planner may choose Pareto

weights in abstracto i.e. based only on the knowledge of the distribution of the µij ’s even though
individual realisations are unobserved. This would require the planner to know where each type will
locate in equilibrium even though type is unobserved (and should stay unobserved after the equilibrium is realised since several types will end up in the same location). Alternatively, the planner may
choose Pareto weights as a function of individuals’ observed situation in the status-quo in the spirit
of Saez and Stantcheva (2016)24 . In this case, Pareto weights would realistically be constrained to be
homogeneous across households that live in the same city in the status-quo. The assumption about
how weights are chosen does not affect the efficiency discussion below.
Proposition 5. (Envelope Theorem) Given Pareto weights {ωi }i , any small deviation from the status-quo
has the following effect on social welfare
X
dv j
(30)
Nj Ω j
dW =
vj
j
23 That

is, if the planner’s problem is convex. We make the assumption that underlying dispersion forces – e.g. the housing
market and location preferences – are strong enough to ensure convexity of the planner’s problem.
24 However, weights are kept exogenous in the maximization procedure, a necessary condition for non-violation of the
Pareto Principle.
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where
Ωj ≡

ó
1 î
E ωi 1[vij = max{vik }k ]
Nj

(31)

is the average Pareto weight across households living in city j in the status-quo.
Proof. We give intuition for this discrete choice version of the envelope theorem. Infra-marginal residents, weighted Ω j on average, benefit from the first-order change in local conditions v j ’s. Only
marginal residents migrate in response to a small change in the v j ’s. Because they are initially indifferent between two or more locations, migration does not have a first order effect on their own welfare
holding constant the v j ’s. However, migrants will also benefit from small changes in the v j ’s. Because
both these changes and the size of migrants are marginal, the compound effect on W is only of second
order.
The status-quo {v j , Nj , c j , h j , Gj , Hj , L j , O j } j is efficient if and only if it is a critical point for social
welfare W for some profile of positive weights {ωi }i . We report below two salient conditions.
Proposition 6. (Efficient Allocation) The optimal population allocation satisfies
dFjY
dLYj
where E =

P
j

+ Nj

∂v j /∂G j ∂G j
∂v j /∂h j
= cj + hj
+ E + ( Ej − E)
∂v j /∂c j ∂Nj
∂v j /∂c j

for all j

(32)

Nj Ej . Local output should be produced in each location such that

X
k

∂FjY /∂LYj
∂vk /∂G ∂G
Nk
= O
∂vk /∂ck ∂O j
∂Fj /∂LO
j

for all j

(33)

Proof. See Appendix ??.
Equation (33) simply states that national public goods should be produced according to Samuelson rules with no consideration for equity nor migration externalities. This notably evacuates indirect
redistribution through central public demand stimulating local labor markets. Equation (32) characterizes the efficient population distribution. The first term of the left hand-side is the benefit of moving a
worker to location j through increased production. The second term is the congestion of local public
goods brought by an extra worker expressed in money terms. The first term of the right hand-side is
the cost of moving one worker to location j as this worker now needs to consume c j and h j . The second
term E captures the cost of an additional worker in the economy.
The novelty in (32) is the third term Ej − E which is the social opportunity cost of having one more
worker located in j and not elsewhere. This cost is increasing in the average welfare weight of all
workers relative to workers of city j. It reflects the fact that moving one worker to j implies taxing
residents of all other cities in order to create the migration incentive that must hold in a decentralized
equilibrium.
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5.3

Optimal Transfers

We characterize the central government’s tax and transfer system that decentralizes the planner’s efficient allocation, expressed in terms of estimable sufficient statistics (Chetty 2009). All endogenous
variables below are given at the optimal policy so this characterization is implicit.
Proposition 7. (Optimal Transfers) The optimal per capita transfer Tj is implicitly defined by
Tj = T + TjG + TjΠ + TjΩ
where
T=

X

Nj Tj =

j

X

(34)

LO
j wj

j

Ä

ä

TjG = x G
j 1 + eG j ,Nj −

X

Nk xkG (1 + eGk ,Nk )
(35)

k

"

TjΠ = − x G
j 1 − τj −
Ä

ä

#
X

Nk xkG (1 − τk )

k

T

Ω

= σ Ωj − λj vj
Ä

ä

Proof. Substitute in equilibrium equations in (32) and the planner’s first-order condition for v j .
Proposition 7 characterizes the transfers achieving the government’s efficiency and equity objectives. The first term T in (34) funds the national public good in a lump-sum i.e. geography-neutral
fashion.
The second term TjG is the corrective tax and transfer scheme that tackles public good agglomeration externalities, with x G
j =

pG
Gj
j
Nj

the per capita spending on local public goods and eGj ,Nj =

∂G j Nj
∂Nj G j

the congestion elasticity of local public goods. With the efficient public good provision result of Proposition 1, agglomeration elasticities {1 + eGj ,Nj } j , per capita public spending { x G
j } j and population
distribution { Nj } j are the sufficient statistics characterizing the efficient tax25 . Assuming constant agG
glomeration elasticity 1 + eG,N = 1 − κ for example, the corrective tax becomes TjG = (1 − κ )( x G
j −x )

and is zero only if all locations spend the same amount per capita on local public goods. The pigovian
net transfer should be higher in municipalities where per capita public spending is higher. Ceteris
paribus, this typically means transferring resources towards high-productivity and low-density places.
The third term TjΠ tackles rent-sharing externalities, with τj =
p

paid for by residents and 1 − τj =

τj Π j
pG
j

Gj

τjh Nj
pG
Gj
j

the share of local spending

the share paid for by local profit taxation. When an individual
p

migrates to location j, she automatically gets a fraction of τj Π j – the share of local profits captured
by residents of j through the property tax – which was previously allocated to current residents (see
Boadway and Flatters 1982). This creates a negative migration externality that vanishes when property taxation disappears. The sufficient statistics characterizing the efficient tax are per capita public
25 Without

loss of generality, we assumed

∂G j Gj
∂Gj G j

= 1 to ease exposition.
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spending { x G
j } j , residents’ tax share { τj } j and population distribution { Nj } j . Transfers correcting
rent-sharing externalities should tax away all profits captured by local governments.
The fourth term TjΩ achieves equity goals by redistributing between locations, with Ω j the average
Pareto weight in j and λ j a multiplier. Under homogeneous preferences (σ → 0), because the term
in brackets is typically bounded, the redistributive tax goes to zero. Indeed, the spatial equilibrium
guarantees that utilities are everywhere equal when σ → 0 so that equity concerns vanish. As mentioned, the introduction of observed skill groups would only generalize the model leaving the above
argument intact. Unobserved location preferences – when not fully correlated with skill – open the
door to geographic equity concerns orthogonal to what skill-based transfers can compensate.
Finally, note that corrective and redistributive tax and transfer schemes are self-financed at the
optimal policy i.e.
X

Nj TjG =

X

Nj TjΠ =

j

j

X

Nj TjΩ = 0

j

Proposition 7 implies that the second welfare theorem breaks down. Unsurprisingly, the first two
Pigovian taxes TjG and TjΠ dealing with migration externalities are place-based policies. Importantly
and unlike in Flatters et al. (1974), Albouy (2012) or Fajgelbaum and Gaubert (2018), the third tax TjΩ
related to equity goals is not people-based but place-based, because individual types – here idiosyncratic location preferences – are unobserved. Because redistribution can only be achieved by targeting
locations, compensating losers of a reform targeting population efficiency cannot be done in a nondistorting way.

5.4

An Efficiency Test

The above sections characterized the efficient transfers given a set of Pareto weights {ωi }i . In this
section, we invert that logic and derive a simple efficiency test for observed allocations. Given any
allocation, we reverse-engineer the weights that rationalize it as one maximizing social welfare (29).
Assuming homogeneity of degree 1 for v j , one easily shows that λ j v j = x j where x j is total per capita
spending (public and private) in j.
Proposition 8. (Implied City Weights) The profile of city weights implied by policy { Tj , O j } j is
‹ =x
Ω
j
j
!

1
+
σ

Tj −

1
−
σ

xG
j

Ä

xG
j

Ä

1
+
σ

X

Nk Tk

k

!
ä

1 + eGj ,Nj −

X

Nk xkG

(1 + eGk ,Nk )

k

!
ä

1 − τj −

X
k
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Nk xkG

(1 − τk )

(36)

This follows directly by reversing Proposition 7. The assumption of homogeneity of degree 1 makes
the implied weights fully computable given a value for σ. Proposition 8 characterizes the set of weights
that the government must assign to households in the status-quo to justify the absence of further policy
intervention according to objective (29). It is stated in terms of average city weights in the status quo.
In coherence with the fact the government may in practice only condition weights on observed city of
residence, a feasible set of individual weights is when all agents living in a same city j in the status-quo
‹ .
equilibrium are given the same weight Ω
j

One can use Proposition 8 to diagnose the inefficiency of various situations and relate to the existing
literature. Indeed, when the planner’s problem is convex, transfers are efficient if and only if they
maximize (29) for a given set of Pareto – that is strictly positive – weights. This means that observed
‹ >0
central policies are efficient only if they imply city weights that are Pareto weights i.e. only if Ω
j

for all j. We use proposition 8 to revisit two recent results in the optimal spatial policies literature.
Proposition 9. (Albouy (2009) With Location Preferences) When workers have heterogeneous location
preferences, efficient spatial transfers need not compensate the “unequal geographic burden” of national taxes
funding national public goods.
In a seminal paper, Albouy (2009) shows that national income taxes, although place-independent,
are made de facto place-dependent because wages are partly determined by location. Under homogeneous preferences, this geographic tax gap creates a dead-weight loss. To see how this result changes
with heterogeneous preferences, call the spatial laissez-faire the situation in which the central government only supplies the national public good according to (33), financed through a geography-neutral
head tax T. For simplicity, let’s assume away agglomeration and rent-sharing externalities. In this case,
‹ = x > 0 where x is total per capita spendimplied average city weights in the laissez-faire are Ω
j
j
j

ing in j in the equilibrium arising under the national lump-sum policy T. Unsurprisingly, the spatial
laissez-faire can be related to a set of Pareto weights – since implied average city weights are strictly
positive – so it is efficient. It may however not be considered equitable. The government may deviate
from the head tax and carry out spatial redistribution while keeping the economy on the efficiency
Ä

ä

frontier as long as both (33) and x j + σ1 Tj − T > 0 hold for all j. By continuity and since x j > 0 in the
laissez-faire, introducing some geographic redistribution from Tj = T will not break efficiency. Hence,
unlike in Albouy (2009) or Albouy (2012), efficient policies here need not compensate the “unequal
geographic burden” of national income taxes funding national public goods. Unobserved location
preferences introduce spatial equity concerns and the (second-best) efficient funding of national public
goods may feature spatially differentiated contributions.
Proposition 10. (Fajgelbaum and Gaubert (2018) With Location Preferences) Under homogeneous location preferences, the laissez-faire is generally inefficient. When heterogeneity in location preferences is high
enough, the laissez-faire is efficient.
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In the presence of agglomeration gains and rent-sharing externalities, inefficiency of the spatial
laissez-faire depends on location preference heterogeneity. Under homogeneous preferences (σ → 0),
Ä

ä

efficiency requires x G
j eG j ,Nj + τj −
Ä

ä

P
k

Nk xkG (eGk ,Nk + τk ) = 0 for all j, which is impossible unless the

term x G
j eG j ,Nj + τj is identical across space. Barring knife-edge cases (e.g. constant agglomeration
elasticity and no differences in geographic fundamentals), the spatial laissez-faire is never efficient
under homogeneous location preferences. This nests the results in Flatters et al. (1974), Albouy (2012)
or Fajgelbaum and Gaubert (2018) for instance.
However, with large enough preference heterogeneity, Pareto-improving spatial policies become
unfeasible. When σ → ∞, the last two terms of Proposition 8 will typically go to zero26 . The spatial
laissez-faire will correspond to a set of Pareto weights and be efficient. Put differently, the government
cannot improve everyone’s welfare through place-based transfers when preference heterogeneity is
too high, even in the presence of migration externalities, because spatial policies are bound to hurt
infra-marginal residents somewhere. Higher preference heterogeneity dampens migration responses,
which may make the social redistribution cost of migration incentives larger than the social benefits of
agglomeration gains.

5.5

Efficiency of Observed Transfers

We take Proposition 8 to the data and use it to diagnose the inefficiency of observed spatial transfers
in France. As mentioned, the existence of some negative implied weights are a sufficient condition
for the observed allocation to be inefficient. Under our assumption that the preference draws are i.i.d
across cities and workers and distributed Type-1 Extreme Value, these weights also give the direction
of Pareto-improving marginal reforms.
Proposition 11. (Pareto Improving Marginal Reform) Given a status-quo equilibrium with transfers,
Pareto-improving marginal transfers should be positive in locations having negative implied weights, and negative in locations having positive implied weights.
Proof. See Appendix.
Construction of variables

Using our rich administrative data, we are able to construct the variables

of Proposition 8. Per capita spending on private and public goods x j = w j + Π + Tj − τ h + x G
j is
computed as the sum of gross wages, pensions, capital income and net transfers Tj plus the sum of
extracted local profits i.e. local property, land and business taxes. The term w j is computed from
income tax data IRCOM and national accounts as the sum of labour and pension income.Capital
income Π is computed from national accounts as the sum of dividends, mixed income and rental
26 In the last two terms in brackets, x G , N and τ are bounded due to physical constraints. In most applications, agglomeration elasticity 1 + eGk ,Nk will be bounded as well, and per capita expenditure x j will be bounded from below by a strictly
positive number.
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income (including implicit rental income) net of total local household property tax computed from
local tax data REI and accounts BCC. It already accounts for national and local business taxes27 and
is distributed lump-sum in coherence with our hypothesis of geography-neutral ownership in section
3.2 and the construction of composition-neutral variables.
Per capita net transfers from the central government Tj are computed from IRCOM and BCC data
and include (i) taxes on wages, pensions and capital income (including means-tested negative income
taxes), (ii) various annual operating subsidies to municipalities and municipal federations and (iii) the
current stock of investment subsidies to municipalities and their federations discounted by

R
1+ R ,

the

interest rate R = 3% hence transforming the current subsidy liability in a stream of yearly subsidies.
Municipal financial accounts allow us to construct x G
j as the sum of operating expenditure and
public assets, the latter being discounted by a factor accounting for depreciation and the fact that it
is financed by debt repaid over time (see Jannin and Sotura 2019). We compute resident’s tax share
τj from REI local tax data and BCC financial account data as the sum of all taxes paid by residents –
residence tax and resident user fees – divided by total municipal tax revenues – from residence, land,
property, business and various resident and business user fees –.
Estimate for scale economies To illustrate our main argument, we need an estimate for the agglomeration elasticity 1 + eGj ,Nj . For this empirical application, we assume that it is constant and equal to
1 − κ where κ is the congestion parameter. In their review, Ahlfeldt and Pietrostefani (2019) compute
a public good density elasticity of 0.17 based on original estimates in Carruthers and Ulfarsson (2003).
However, it is unclear whether this elasticity is comparable to what 1 − κ captures in our framework,
which is the influence of city size on public good provision, holding constant urban land area. In
appendix ??, we calibrate our public good demand equation (21) in the spirit of the seminal work of
Borcherding and Deacon (1972) and Bergstrom and Goodman (1973) and report a value of κ = 0.44. We
emphasize that this value is more reflective of association in the data rather than causal relationship,
and use it to illustrate our main argument below.
The importance of preference heterogeneity

We compute these implied weights pooling years 2010

and 2012 for different values of σ. Importantly, the set of Pareto-improving marginal reforms the
economist would advocate strongly depends on the amount of heterogeneity in location preferences
σ̃ that she believes lead to the observed allocation28 . Panel (a) of Figure 6 maps the direction of
marginal spatial transfers that a government who is blind to the existence of heterogeneity in location
27 We

make the admittedly strong assumption that VAT and other sales taxes are equivalent to a lump-sum tax on firms’
profits and are already accounted for in our capital income term Π.
28 Note that for endogenous variables to stay at their observed level when σ changes, other deep fundamentals need to
vary as well. However, the sufficient statistics approach precisely allows to characterize optimal policies independent of the
underlying parameters, so that what parameters exactly are behind the observed equilibrium is irrelevant.
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preferences would favor29 . Regions in red would get less net transfers than in the current allocation,
whereas regions in green would receive larger net transfers. Strikingly, under this homogeneouspreference hypothesis, marginal transfers should encourage migration to already dense and productive
areas such as those surrounding Paris, Lyon, Toulouse, Strasbourg or Nice, as well regional sub-centers
such as Tours, Grenoble or Rennes. However as σ̃ increases, the range of marginal reforms that the
government thinks are efficient narrows until it becomes empty, as exhibited in the other panels of
Figure 6. Hence, under-estimating preference heterogeneity may lead to advocating marginal reforms
that would favour the most productive areas and would at best achieve redistribution, and at worse
lead to efficiency losses.
To assess the efficiency of current transfers, one needs an educated guess for preference dispersion
parameter σ. We take a central estimate from of Jannin and Sotura (2019) who find σ around 0.08
on similar data and at the municipal level. However, this estimate is valid only when locations are
municipalities and not municipal federations. We show that under mild assumptions, we may still use
it to carry out a back-of-the-envelope efficiency diagnosis30 . Looking at Panel (f) in Figure 6, it is likely
that the French current transfer system is close to being spatially efficient.

6

Equity and Density

We now turn to equity considerations and to the joint role of public good agglomeration economies
and location preferences in defining redistribution. In a context where high preference heterogeneity
dampens migration responses, the set of transfers chosen by the government is more likely to reflect
redistribution preferences than efficiency concerns. The intensity of observed transfers thus likely
mirrors French preferences for spatial equity.
To provide intuition about how the interplay between public good agglomeration economies and
location preferences may shape redistribution motives, consider the following two-city example. Natural amenities in city 1 are exogenously better than in city 2, and it is also less costly to build housing
there. Productivity is fixed, equal in both cities and production exhibits constant returns to scale so
that wages are fixed and equal. Attractive and cheap city 1 will be more populated in equilibrium, and
will offer more endogenous public good benefits because of positive agglomeration externalities. We
can carefully engineer the fundamentals of the model – in particular the housing supply elasticity in 1
and 2 – such that wages, rents, taxes and per capita consumption of housing and of the traded good
29 This

is obtained by letting σ̃ = 0 which yields the efficiency condition Tj −

xG
j 1 − τj −



P

k

P

Ä

k

Nk Tk = (1 − κ ) x G
j −

P

ä

k

Nk xkG +

Nk xkG (1 − τk ).

30 Under

the hypothesis that utilities are constant within the municipal federation, the parameter at municipal federation
level σMF is close to the municipal level one σM if the geometric average difference of the number of municipalities


in the

federation N MF is small enough before population N geometric average difference, so that :1 −

a condition that seems reasonable.
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σMF
σM

= ln

N MF
N MF

/ln

NMF
NMF

will be exactly equal in equilibrium31 . The only difference between households will be the exogenous
pure amenities and the endogenous public goods of the city they live in. In this context, one may
want to compensate residents of 2 for benefiting from less public goods (and maybe for living in an
unattractive place) because of horizontal equity concerns. Achieving this goal will require a tax and
transfer scheme that compensates low density beyond income redistribution.

6.1

Compensation and Responsibility

Whether society wants to redistribute to low-income and low-density places will depend on the interpretation of idiosyncratic draws µij determining agents’ location in equilibrium. Are they spatial
draws that should be compensated for – it may be costly to leave the environment one was socialized
in – or pure preferences – one may really appreciate amenities in places destined to be low-density e.g.
remote steep mountains – that society deems the responsibility of individuals ? The discussion here
is reminiscent of “skill vs laziness” type arguments found in the optimal taxation literature (e.g. Saez
and Stantcheva 2016) and more generally of the compensation vs responsibility principle discussion
(see Fleurbaey and Maniquet 2011).
Even if a burning issue for policymakers, the question whether preference draws pertain to the
compensation or the responsibility principle is beyond the scope of this paper. What we propose to
do however is to investigate what principle seems to empirically prevail as revealed by the current
geographic tax and transfer scheme.

6.2

Revealed Social Preferences

We use Proposition 8 to reveal collective preferences and investigate which underlying social welfare
function is supported by the implied weights. However, when transfers achieve both efficiency and
equity objectives, one can only analyze the structure of implied weights at an efficient allocation. Indeed,
since negative weights are a symptom of the government not accounting for all sources of inefficiencies
when maximizing the social welfare function (29), they do not reflect actual social preferences32 . As
such, any discussion on equity and revealed social social preferences should start by investigating the
planner’s beliefs about sources of inefficiency, which must be such that the current situation is efficient
from the point of view of a mistaken planner i.e. is rationalized by positive implied weights.
31 E.g.

by making the extra assumption that amenities and public goods do not influence the marginal utility for consumption goods.
32 That

is, if one accepts that the planner acts in accordance with the Pareto principle. Here we do not model how collective
preferences emerge from the political process, however, assigning negative weights to a municipal federation would mean
that the government wishes the welfare of individuals living in this jurisdiction to be less than what it could be – all others
households’ welfare being held constant –. Deliberate economic degradation of some locations does not seem to be consistent
with any political process of preference aggregation, at least in a democratic system where there are no "second class citizens"
nor spatial discrimination.
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Figure 7 reports the fraction of the population receiving negative weights as implied by the observed allocation, for different planner’s beliefs about preference dispersion σ̃ and congestion parameter κ̃. We report this relationship pooling years 2010 and 2012. Any combinations of σ̃ and of κ̃
such that implied weights are all positive may be what the government actually had in mind when
designing “optimal” transfers leading to the observed situation. The only definitive conclusion we can
draw from Figure 7 is that the government likely overstates preference dispersion compared to our
best guess σ̂ = 0.08, as only values for σ̃ above 0.13 rationalize all possible planner’s optimizations.
We make the conservative assumption that the planner is as close as possible to our best guess
σ̂ = 0.08 while being rational i.e. we assume that the planner has belief σ̃ = 0.13. It seems reasonable
to assume that the democratic process of preference aggregation leads to the government having beliefs about σ not too far from the “true” value since location preferences are a common feature of all
individuals. For σ̃ = 0.13 we cannot reject any belief κ̃ since they all lead to positive implied weights.
We then have to examine their structure for each situation. Figure 8 reports the distribution of individual Pareto weights for various beliefs about the true parameter κ. Strikingly, for most beliefs the
median of the weight distribution is almost exactly equal to one, i.e to the utilitarian weight, and the
weight distribution is quite symmetric. For all beliefs, the dispersion around the median is quite limited with 90% of the population being weighted within 30% of the unitary weight. It thus appears the
the French government is roughly utilitarian and that it carries out some limited redistribution beyond
what a strictly utilitarian objective would command.
We investigate the structure of this deviation from utilitarianism. We test two simple hypothesis:
whether the government compensates low resources beyond utilitarianism – which already seeks to
compensate high marginal utility of consumption – and whether it compensates low density which we
believe captures limited access to local public goods. Pooling years 2010-2012, Table 1 reports results
of the corresponding regressions. We cannot conclude that the planner compensates low resources
beyond the utilitarian objective. However, whatever the governments’ true belief about the congestion
parameter we estimate that it compensates lower densities i.e. lower population sizes holding constant
urban sprawl, and larger sprawl holding constant population size. Holding constant resources and
urban sprawl, a doubling of status-quo population size increases Pareto weights by 2% to 8%. This last
piece of evidence supports some kind of horizontal equity concerns for the consumption of local public
goods. We argue that public good agglomeration economies likely explain the horizontal inequities
that the government seems to compensate here.

7

Conclusion

In this paper, we study the implications of heterogeneous location preferences for the design of efficient
and equitable spatial transfers when local public goods are the leading cause of migration externalities.
28

Using a unique combination of French local administrative panel datasets, notably comprehensive
local financial accounts, we first document new stylized facts suggesting the existence of large public
good scale economies.
We then build a spatial equilibrium model that incorporates the most salient features of the local tax
system in France. We characterize the transfers that implement efficient population distributions by the
way of estimable sufficient statistics. We show that with homogeneous preferences, the laissez-faire
is generally inefficient and there is room for welfare-enhancing spatial transfers. However, Paretoimproving transfers may not exist when location preferences are heterogeneous, because heterogeneity
increases the equity cost of migration (transfers) relatively to its efficiency benefits (agglomeration
gains). This has important consequences for the design of spatial policies aiming at harnessing agglomeration forces for the benefits of all.
We then apply our framework to the current French transfer system. We empirically show the
importance of accounting for location preferences as ignoring them may lead to severely mistaken recommendations that overstate the feasibility of marginally efficient reforms and to anti-redistributive
policies. Finally, we explore whether the coexistence of location preferences and public good agglomeration economies creates horizontal equity concerns about public good consumption and find that the
French system indeed compensates low-density areas beyond a utilitarian objective.
Overall, our research suggests the need for more work on the estimation of public good scale
economies – and more broadly on the impact of density on consumption amenities – and on the
determinants of location preferences, as their interaction bears important consequences for the design
of efficient and equitable spatial policies.
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Table 1: Structure of Pareto Weights

Log Resources
Log Population
Log Urbanized Land
R-squared
Observations
Log Resources
Log Population
Log Urbanized Land
R-squared
Observations

κ̃ = 0

κ̃ = 0.2

κ̃ = 0.44

-0.235
(0.288)
-0.027**
(0.014)
0.012
(0.015)
0.055
4134
κ̃ = 0.6

-0.146
(0.261)
-0.042**
(0.016)
0.034**
(0.016)
0.057
4133
κ̃ = 0.8

-0.110
(0.273)
-0.055**
(0.023)
0.057***
(0.022)
0.053
4133
κ̃ = 1

-0.092
(0.283)
-0.062**
(0.028)
0.071***
(0.026)
0.050
4133

-0.072
(0.297)
-0.071**
(0.033)
0.089***
(0.032)
0.046
4133

-0.051
(0.317)
-0.080**
(0.040)
0.109***
(0.038)
0.041
4133

Note: This table explores the structure of Pareto weights for different hypothesis about the planner’s belief for congestion
parameter κ. Per capita resources are constructed as in section 3.
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Figure 1: Spending per Capita vs Population

9

(a). Current Expenditure

2

6

Log Spending per Capita
7
8

R = .21
β1 = -1.27
β2 = .07

5

10
Log Population

15

11

(b). Capital Expenditure
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Note: These graphs plot log spending per capita against log population across MFs in 2014 and a quadratic fit for which
we report the coefficients and the R2 . Current expenditure are the sum of yearly staff expenditure, maintenance spending,
payments for external services and operating subsidies to third parties. Capital expenditure are the current book value of
durable facilities and are the sum of all public assets such as schools, transportation infrastructure, parks improvements,
sports facilities, museums, art collections, investment subsidies to local clubs, minus the raw value of the land and financial
assets.
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Figure 2: Spending per Capita vs Density (within regressions)
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Note: This graph plots the log of our public spending index against log population at the MF level, both variables being first
residualized with respect to two-way fixed effects using years 2002 and 2014, and a linear fit. We report the coefficient and
R2 of the two-way fixed effect model (3).
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Figure 3: Spending per Capita vs Density (cross-sectional regressions)
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(a). Spending per Capita vs Population (constant urban land)
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(b). Spending per Capita vs Urban Land Area (constant population)
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Note: These graphs plot log public expenditure per capita x G against log population after residualizing both with respect
to 100 city size dummies and log urban land area, and log public expenditure per capita against log urban land area after
residualizing with respect to 100 city size dummies and population, with linear fits. Observations are the MFs in 2014.
Coefficients and R2 are that of model (4).
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Figure 4: Skill Sorting
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Note: This graphs shows the amount of skill sorting across MFs in 2008. The Theil is defined for each MF as

P

sharek ×

k
ref
ln(sharek /shareref
k ) where sharek is the 2008 share of the MF population with education level k ∈ {1, 2, 3, 4} and sharek the
ref
corresponding share in national population. Perfect sorting would yield MFs with Theil around − ln(sharek ) ∈ [2.2; 2.8]
depending on education level k. No sorting yields MFs with Theil around 0. As can be seen, skill sorting is very low in our
setting.
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Figure 5: Per Capita Spending vs Effective Public Goods
(a). Per Capita Public Spending

(b). Effective Public Goods (κ = 0.44)

Note: These maps show percentiles of public spending per capita in (a) and of effective local public goods in (b). Effective
public goods are obtained by multiplying per capita spending by N 1−κ .
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Figure 6: Direction of Pareto-improving transfers (κ = 0.44)

(a) σ̃=0

(b) σ̃=0.01

(c) σ̃=0.02

(d) σ̃=0.04

(e) σ̃=0.06

(f) σ̃=0.08

(g) σ̃=0.1

(h) σ̃=0.12

(i) σ̃=0.14

Note: These maps shows the sign of Pareto-improving marginal reforms of the current transfer system an economist would
recommend conditional on different beliefs σ̃. Green areas should receive positive marginal transfers, while red areas should
be marginally taxed.
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Figure 7: Government’s Beliefs
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Belief About σ

Note: This graph shows which government’s beliefs about σ and about κ are consistent with the observed transfers. We
reject beliefs for which some implied weights are negative, as they would suggest that the planner is not acting rationally
conditional on these beliefs.
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Figure 8: Distribution of Implied Weights for Various Planner’s Beliefs
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Note: These graphs show the distribution of the planner’s individual Pareto weights implied by the observed 2010-2012
allocation under different planner’s belief for congestion parameter κ at σ̃ = 0.13. The distribution of individual weights is
obtained by weighting MF Pareto weights by MF population.
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