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Motivation

Substantial differences in incomes across locations

Wages in Stamford, CT is 2X same worker in Jacksonville, NC
In 2009, unemployment rate in Flint, MI was 6X that of Iowa city, Iowa

These differences persist across decades and generations

Lucas “I don’t see how one can look at figures like these without
seeing them as possibilities”

Many governments institute development policies aimed at increasing
growth in lagging areas and reducing spatial disparities within their
location
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Questions

How large are place-based policies?

Who benefits from place-based policies?

Do the national benefits outweigh the costs?

What types of interventions are most likely to be effective?
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Spending
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Rationales for place-based policies

Equity
1 Economists have generally been skeptical of equity-based arguments, as

location is being used to serve a person-based motive: subsidizing poor
households (see Glaser and Gottlieb, 2008)

2 Could do so more directly through tax progressive or transfer programs
3 Mobility can undermine spatial targeting. Rosen-roback model (with

mobile workers and inelastic housing supply) predicts that entire
benefit of location-based subsidies will be capitalized into land rents

4 However, if workers (or firms) are less mobile, redistributive policies can
benefit inframarginal workers (firms)

Efficiency: Can remedy market failures
1 Public Goods (amenities like public safety or productive public goods

like roads)
2 Agglomeration
3 Labor market frictions
4 Missing insurance/ credit markets
5 Pre-existing distortions
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Overview

1 Goals
Characterize effect of place-based wage subsidy on prices (wages and
rents), city size, and welfare
Determine aggregate benefits (costs) and how they are distributed
across agents and locations

2 Two Locations c ∈ {a, b}
3 Markets

Local labor and housing: price wc , quantity Nc . Price rc , Nc

Global capital and goods: price ρ, quantity Kc . Price p = 1, Yc

4 Agents
Workers (continuum, have heterogeneous taste draws)
Landlord (representative, housing has upward sloping supply)
Firm (perfectly competitive, CRS, traded good)
Government provides ad valorem wage credit τc to firms

5 Key Indifference Condition
Marginal worker has same indirect utility in both locations
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Workers: Indirect Utility

Indirect utility of individual i in location c is given

Uic = wc − rc + Ac − t︸ ︷︷ ︸
≡vc

+eic

where

nominal wages wc

cost of housing rc
lump sum taxes t
local amenities Ac

common indirect utility component vc
eic represents worker i ’s idiosyncratic preferences for location c

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 10 / 59



Workers: Idiosyncratic Component of Indirect Utility

eic are i.i.d. according to a Type I Extreme Value distribution with
scale parameter s and mean 0

=⇒ eia − eib
s

∼ logistic(0, 1)

s governs the strength of idiosyncratic preferences for location, i.e.,
the degree of labor mobility

if s is:

large, then many workers will need large real-wage or amenity
differences to move
small, then most workers will move in response to small real-wage or
amenity differences
0, then workers will arbitrage any differences in the systematic
component of utility (Rosen-Roback baseline)
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Worker location decision determines local labor supply

Workers choose the location that maximizes their utility

A worker chooses city a if and only if

eib − eia < via − vib

The fraction of workers locating in city a can be expressed as:

Na = Λ
(va − vb

s

)
where Λ(·) = exp(·)

1+exp(·) is the standard logistic cumulative density
function

The number of workers residing in community a is increasing in:

the real-wage gap between city a and city b, (wa − ra)− (wb − rb)
the difference in amenities between the cities, Aa − Ab
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Workers: Comments

Big picture: s and the Λ(·) distribution are a way of getting upward
sloping labor supply and having inframarginal workers who can benefit
from local policies

Logistic distribution is not essential. Many trade folks like Frechet

Indirect utility is linear in rc , which implies each person uses a house
but has no intensive margin response when wages increase

If preferences are Cobb-Douglas over housing and non-housing as in
Suarez-Serrato and Zidar (AER 2016), you’ll get an expression for
indirect utility that is log linear and implies that expenditure shares
will be fixed (so higher income means you spend more on housing)

Diamond (AER 2016) models endogenous amenities Ac(Nc) that are
increasing with population
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Elasticity of Local Labor Supply depends on s

The elasticity of city size with respect to city-specific components of
utility:

d lnNa

d ln(va − vb)
=

Nb

s
(va − vb)

This elasticity varies based on the intensity of preferences for location:

if s is small, then workers are very sensitive to differences in mean
utility between cities
if s is 0, the any real-wage difference not offset by a corresponding
difference in amenities results in the entire population of workers
choosing the location with the higher mean utility

Aside on Discrete Choice
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Landlords: Housing supply is stylized, upward sloping

Housing is supplied competitively (note: it requires no workers)

Land is fixed, so the marginal cost of housing is increasing in the
number of units produced

Constant elasticity2 inverse supply function:

rc = zcN
kc
c

where Nc (number of workers in location c) is assumed to be equal to
the number of housing units in location c

zc governs housing productivity (lower zc increases supply of housing)

kc governs the elasticity of housing supply

kc is determined by geography and land regulations, and it is:

small in cities where geography and regulations make it easy to build
new housing
0 in locations where there are no constraints to building new houses
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Representative firm makes traded good, zero profits

Firms produce a single good Y using labor and a local amenity

Y is a traded good sold on international markets at price 1

Cobb-Douglas production function with constant returns to scale:

Yc = XcN
α
c K

1−α
c

where:

Xc is a city-specific productivity shifter
Nc is the fraction of workers in community c
Kc is the local capital stock

Firms can rent as much capital as desired at fixed price ρ
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Gov’t finances wage subsidy with lump-sum tax

The government provides an ad valorem wage credit τc to employers
in community c

Lump sum taxes are levied on all workers in both locations to finance
the wage credit

Balanced budget constraint:

waτaNa + wbτbNb = t

Firms equate the marginal revenue product of labor to wages net of
taxes:

wc(1− τc) = α
yc
Nc

First-order condition for capital:

ρ = (1− α)
yc
Kc

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 17 / 59



Local Labor Demand

Inverse labor demand schedule in location c :

lnwc = C +
lnXc

α
− 1− α

α
ln ρ− ln(1− τc)

where C ≡ lnα + 1−α
α ln(1− α)

inverse labor demand is horizontal in the wage-employment space due
to:

production function with constant returns to scale
elastic supply of capital at price ρ

wage variation across cities stems from variation in productivity levels

firms make zero profits (so can’t bear incidence. See SS-Z AER, 2016)
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Local Labor Market Equilibrium

Equilibrium: the marginal worker’s relative preference for city b over
city a equals the difference in real wages net of amenities:

sΛ−1(Na) = (wa − wb)− (ra − rb) + (Aa − Ab)

Workers whose relative preference for city b is greater (smaller) than
the real-wage gap net of amenities locate in city b (a)

City size is ultimately determined by fundamentals:

sΛ−1(Na)︸ ︷︷ ︸
Taste Differences

=
eC

ρ
1−α
α

(
X

1
α
a

1− τa
−

X
1
α
b

1− τb

)
︸ ︷︷ ︸

Wage difference

+

−
(
zaN

ka
a − zb(1− Na)kb

)
︸ ︷︷ ︸

Rent difference

+ Aa − Ab︸ ︷︷ ︸
Amenity difference
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Local Labor Market Equilibrium

LHS: quantiles of workers’ relative preferences (eib − eia) for city b as
a function of Na ⇒ supply curve to city a

RHS: difference in mean utilities between the two communities ⇒
relative demand curve for residence in city a vs. city b

Equilibrium at the intersection of the two curves:

A single marginal worker is indifferent between city a and city b
All other workers are inframarginal and enjoy a strictly positive
consumer surplus associated with residing in the city they strictly prefer
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A Two-City Model: Equilibrium Comparative Statics
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A Two-City Model: Equilibrium Comparative Statics
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A Two-City Model: Equilibrium Comparative Statics
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A Two-City Model: Labor Effects

An increase in the wage subsidy in city a yields an increase in the
nominal wage in a:

dwa

dτa
=

wa

1− τa
Workers in city b are unaffected by an increase in the wage subsidy to
workers in city a

Na increases because some workers move from a to b:

dNa

dτa
=

NaNb

s + kbrbNa + karaNb

wa

1− τa

The number of movers is larger :

the smaller is s, which implies that labor is more mobile in response to
real-wage differentials
the larger is the elasticity of housing supply in city a (i.e., the smaller
is ka), which implies that it is easier for city a to add new housing units
to accommodate the increased demand
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A Two-City Model: Housing Market Effects

An increase in the wage subsidy in city a yields an increase in the cost
of housing in a:

dra
dτa

=
karaNb

s + kbrbNa + karaNb

wa

1− τa

Conversely, the cost of housing decreases in city b:

drb
dτa

=
kbrbNa

s + kbrbNa + karaNb

wa

1− τa

The increase in ra is increasing in ka

The decrease in rb is increasing in kb
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A Two-City Model: Real Wage Effects

An increase in the wage subsidy in city a yields an economywide
increase in real wages

In community a:

d(wa − ra)

dτa
=

s + kbrbNa

s + kbrbNa + karaNb

wa

1− τa
> 0

In community b:
nominal wages are unaffected
the cost of housing falls

thus leading to higher real wages

The reason why real wages increase in both cities differs:
city a: the subsidy raises nominal wages more than housing costs
city b: workers out-migrate

The real-wage increase in city a is larger than the increase in city b,
unless labor is perfectly mobile (s = 0), in which case the increase is
the same
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A Two-City Model: Welfare Effects

Worker welfare is defined as the average utility level given optimal
location choices:

V = E max{Uia,Uib} = s log

(
exp

(
va
s

)
+ exp

(
vb
s

))

An increase in the subsidy to community a yields:

dV

dτa
= Na

d(wa − ra)

dτa
+ Nb

d(wb − rb)

dτa
− dt

dτa

The impact of a subsidy to city a equals:

the impact on real wages in a times the share of workers in a, plus
the impact on real wages in b times the share of workers in b, minus
the cost of raising funds

Movers do not show up in this expression because they were
indifferent about the communities to begin with
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A Two-City Model: Welfare Comparative Statics
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A Two-City Model: Gains and Losses
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Efficiency Costs
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Summary
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Recent JMP: Piyapromdee (2018)
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Setup

Rosen-Roback: one type of worker with homogeneous tastes

Moretti (2011) adds idiosyncratic preferences for locations

Piyapromdee: different worker types and taste heterogeneity

Education level: College vs. HS

Gender: F vs. M

Age: Young vs. Old

Immigrant status: Immigrant vs. Native

Each city has 4-level nested CES function producing common traded
good
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Housing supply in each city

Housing “rental” rate in city c and year t:

Rct = it × CCct ×

∑
j

γhHjct +
∑
j

Ljct

γc

it = interest rate in t

CCct = unobserved construction cost in c at time t

Hjct = number of high education workers in subgroup j , c and t

Ljct = number of low education workers in subgroup j

j ∈ [immigrants/natives, young/old, F/M]

γh = 1.68 is a scale factor

γc = c-specific housing supply elasticity
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Preferences across cities

Multinominal Logit Model (MNL) with utility:

Uict = max
Q,G

λz log(Q) + (1− λz) log(G ) + ui (Nct) + σzεict

s.t. PtG + RctQ = W z
ct

Q = amount of housing with price Rct

G = amount of numeraire good with price Pt

z = z(i), where z is immig/natives × young/old × F/M × edu level

W z
ct = wage earned by a person in group z

λz = housing share parameter

εict ∼ EV-I error with scale σz

ui (Nct) = person-specific utility assigned to “network characteristics”
Nct , valued differently by each i
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Utility maximization problem

Doing the maximization, we get

Uict = w z
ct − λz rct + βzXict + σzεict

w z
ct = log(W z

ct/Pt)

rct = log(Rct/Pt)

Assumes we can rewrite ui (Nct) = βzXict

Indirect utility depends on log real wage (w z
ct), and on the log of real

housing prices (rct), but the weight on the real housing price depends on
λz
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Utility maximization problem

Renormalize the indirect utility by dividing by σz :

Uict = λwz (w z
ct − λz rct) + λxzXict + εict

= Γz
ct + λxzXict + εict

Γz
ct is common in city c at time t for all people in z

Note that

Γz
ct captures all the endogenous variation in w z

ct and rct
Xict captures person-specific network effects

E.g., person’s country of birth and shares of previous immigrants from
the same country in c and t − 10
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Estimation of MNL model

Method: two-step “micro-BLP” approach:

1 Estimate a MNL for location choice for person i including Γz
ct

dummies and person-specific components

2 Calculate determinants of Γz
ct using Γ̂z

ct

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 41 / 59



Estimation

Estimating equation for Γ̂z
ct :

∆Γ̂z
ct ≡ Γ̂z

ct − Γ̂z
ct−10

= λwz (∆w z
ct − λz∆rct) + ∆amenity zct + sampling error

∆amenity z
ct = change in the common amenity value of c to people in z

Instrument ∆amenity zct with “Bartik” shift-share IVs:

Based on lagged industry shares in c and national changes in
employment in each industry

Interacted with the 2 shifters of local housing elasticity
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Estimates of λwz = 1/σz
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Estimates of Nct for natives
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Estimates of Nct for immigrants
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Appendix: Review of Discrete Choice
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Aside on Discrete Choice

Brief review of discrete choice

CDF of tastes and demand curves

Link to demand elasticities

See Ken Train’s Discrete Choice Methods with Simulation (free
online) for very clear, helpful discussion
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Consumers decide whether or not to buy
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Consumers decide whether or not to buy
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Consumers decide whether or not to buy

The first graph shows the share of consumers buying a product is
50% when it’s price is $5

The second graph shows the share of consumers buying a product is
30% when it’s price is $6

How can we think about how responsive demand will be to changes in
price when consumers are making discrete (i.e., buy or not) choices?
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Analytical Setup

Suppose that individual i buys if her value exceeds the price, i.e., buy
if vi > P

This value can be a function of common things (e.g., income, credit
conditions, etc) or idiosyncratic tastes but at this stage, specifying
what is in vi doesn’t matter. The fraction of people who buy is:

Prob(Q = 1) = P(vi > P) (1)

= 1− F (P) (2)

where F (x) is the c.d.f. of vi . Note this is why the demand curve
looks like a CDF rotated clockwise 90 degrees

A c.d.f. describes the probability that a real-valued random variable X
with a given probability distribution will be found to have a value less
than or equal to x
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Elasticity of Demand

What is the elasticity of this curve?

Q(P) = N(1− F (P)) (3)

where N is the size of the population (e.g., number of potential
consumers in your market)

εD =
dQ(P)

dP

Q

P
(4)
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Elasticity of Demand

What is the derivative?

dQ(P)

dP
= −Nf (P) (5)

where N is the size of the population (e.g., first time home buyers in
an area)

f(x) is the probability density function (p.d.f.)
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Elasticity of Demand

εD =
dQ(P)

dP

P

Q
(6)

= −Nf (P)
P

N(1− F (P))
(7)

=
−f (P)

1− F (P)
P (8)

What matters for responsiveness?

Fraction of people at the margin f (P)

Fraction of people already buying 1− F (P)
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From $5, a $1 dollar increase in price ⇓ demand by 20%
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From $8, a $1 dollar increase in price ⇓ demand by 2%
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Elasticity of Demand: In words

Takeaways:

For very homogeneous populations, you’ll have very elastic demand

If tastes are more spread out, you’ll see smaller responses

At the extreme in which everyone is the same, demand will be a step
function, so there is some price above which no one will buy and
below which everyone will buy.

In this case, things will be very inelastic at high prices, but very
elastic near the price, and then unresponsive at very low prices

Thinking about consumer choice in this way will be helpful for
evaluating how effective sales can be
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Demand if V ∼ N(µ, σ)

N

P

D(P)

Graduate Public Finance (Econ 523) Place-based Policies Lecture 4 58 / 59



Demand if V ∼ U(A,B)

A

B

•

•

P

D(P)

→ At B, no one buys

→ At A, everyone buys
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