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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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Assessing a Prominent Place Based Policy (Busso et al.)
Case Study: Empowerment Zones
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Assessing a Prominent Place Based Policy (Busso et al.)
Question

What is the incidence of Round I of the federal urban Empowerment
Zone (EZ) program?

Evidence helps determine whether or not place based policies are
effective in accomplishing their goals

Authors conduct the first microfounded equilibrium welfare evaluation
of a large-scale place based policy
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Assessing a Prominent Place Based Policy (Busso et al.)
Empowerment Zone Program

The EZ program is a series of incentives to encourage investment in
the neediest urban and rural areas

It consists of spatially targeted investments, such as employment tax
credits and block grants
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Assessing a Prominent Place Based Policy (Busso et al.)
Program Benefits
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Formal Model

Workers:

Utility of individual i living in community j and working in community
k : uijks = wjks − rj − κjk + Aj + εijks

w is wage, r is local rent, κ is commuting cost, and A is mean value
of local amenities

Firms:

wjks =
BkR(ρ)

1− τδjks

B is a technology parameter, R(ρ) is MPL and δ is an subsidy
indicator
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Formal Model

Housing:

Landowner optimization: G−1
j (Hj) = rj

Hj is the number of units rented out, so marginal landowner breaks
even on house construction

Housing market clearing: Hj =
∑
k

∑
s

Njks
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Wage Subsidy

Tax credit τ subsidizes resident workers but does not subsidize
commuters

From firm’s condition, wage subsidies raise wages and employment at
EZ firms

Employment may fall for uncovered firms and for nonresidents
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Block Grant

Block grant affects local productivity Bk and amenities Aj

Productivity changes proportionally boost wages of all workers,
regardless of residence

This may induce a large employment response among nonresidents
and counteract negative effects at uncovered firms

Rental rate may increase in zone neighborhoods as workers move to
take advantage of higher wages and improved amenities
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Welfare Analysis

Define indicator variables {Dijks} = 1 if and only if
max
j ′k ′s′
{uij ′k ′s′} = uijks

j ′ ∈ N , k ′ ∈ {∅,N}, and s ′ ∈ {1, 2}

Measure of agents in each location: Njks = P(Dijks = 1|{vj ′k ′s′})

Average utility of agents: V = Eε[max
j ′k ′s′
{uij ′k ′s′}]
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Assessing a Prominent Place Based Policy (Busso et al.)
Methods: Empirical Strategy

Empirical strategy involves comparing EZ neighborhoods to rejected
and future zones using a difference-in-differences estimator

∆Ytzc = βTz + X
′

n(t)α
x + P

′
cα

p + etzc

∆Ytzc is change in outcome in tract t of zone z in city c

Tz is an indicator for EZ status

Pc is a vector of city characteristics

Xn(t) is a vector of proxies for trends in productivity and amenities
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Assessing a Prominent Place Based Policy (Busso et al.)
Data

Household and establishment panel data comes from the Census, the
Standard Statistical Establishment List (SSEL), and the Longitudinal
Business Database (LBD)

First-round EZ applications were obtained from the US Department
of Housing and Urban Development

Housing price data is from the Office of Federal Housing Enterprise
Oversight (OFHEO)
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Assessing a Prominent Place Based Policy (Busso et al.)
Program Impacts
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Assessing a Prominent Place Based Policy (Busso et al.)
Incidence
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Assessing a Prominent Place Based Policy (Busso et al.)
Efficiency
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Question

Who benefits from government spending in the long run?

(And could place based policies improve efficiency?)

Results are important for setting spending levels and distributing
funds across localities

Contributes to literature with by estimating long-run spending effects
and workers’ valuation of government services
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Formal Model

Government:

C localities, each with skilled and unskilled workers: Nc = NS
c + NU

c

Federal spending is determined by a statutory formula

Fc = f (Xc , Ñc),

of Xc , population characteristics, and population estimates:

Ñc = Nc + CSc ,

where CSc are mistakes in population measurement.
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Formal Model

These funds have three different uses:

Provision of Infrastructure: Z̄ = g zFc

Hiring of local workers

LGD,ic (w i
c) =

g iFc

w i
c

Note g z + gS + gU = 1.
Provision of Public Goods and Services

GSc = (LGD,Sc )θ(LGD,Uc )1−θ,

where θ = gS

gS+gU ∈ (0, 1).

Fc shifts demand through (1) and (2) and shifts supply through (3)
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Formal Model

Workers:

Workers maximize utility by choosing location c :

uijc = log(w i
c + t ic)− s i ,r log(rc) + log(Ac) + φi log(GSc) + σiεijc

= v ic + σiεijc ,

where s i ,r is share of rent and φi is valuation of GSc

Population in area c is given by

N i
c = Pr

(
uijc = max

c ′
uijc ′

)
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Formal Model

Define change in real wage:

∆Real Wageic = (1− s i ,t)∆w i
c + s i ,t∆t ic − s i ,r∆rc

s i,t is the welfare transfer to total income

Substituting and simplifying the worker location formula, we get labor
supply:

∆N i
c

(1− N i
c)

=
∆RealWage ic

σi
+
φi

σi
∆GSc +

∆Ac

σi

σi is the slope of the labor supply function
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Formal Model

Firms:

Production technology: y ic = Bc(Lic)αi (Z̄c)1−αi

Private demand for labor is given by

LPD,ic (w i
c) =

(αiBc)1/(1−αi )Z̄c

(w i
c)1/(1−αi )

.

Differentiating total demand for skill i in county c we get

∆LD,ic = ∆Z̄c −
(
κGD,i +

κPD,i

(1− αi )

)
∆w i

c

+
κPD,i

(1− αi )
∆B i

c ,

where κGD,i is the share of employment by the government.
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Data

County-level panel data is obtained by aggregating public-use
micro-data areas (PUMAs)

Skill-specific individual outcomes are obtained from IPUMS samples
and the American Community Survey

Panel data on federal spending comes from the Consolidated Federal
Funds Report

Panel IRS county files are used to confirm migration measures
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Identification Strategy

Census shock instrument isolates geographic variation in federal
formula-based spending at local level

Postcensal (PC) population is the administrative estimate using birth,
deaths and migration data : PopPCc,t = PopPCc,t−1 + (Bc,t −Dc,t +Mc,t)

Decennial Census (C) is the physical count which replaces estimate
once released

Census shock is the mistake in population measurement:
CSc,Census = logPopCc,Census − logPopPCc,Census
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As an example consider Monterey County, CA:

Table: Population and Instrument for Monterey

Year Population Population Census:
(Post-Censal) (Decennial Census) Shock

(000’s) (000’s) (% Diff)

1980 286 290 1.62
1990 362 357 -1.43
2000 374 402 6.87





The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Labor Demand Shock

Bartik (1991) identification strategy used to isolate shocks to labor
demand

Bartik shock constructed by interacting the national growth in
employment in every industry with its predetermined share in a given
area.

Bartikc,t =
∑
i

∆EmpIndustryiUS,t x
EmpIndustryic,t−10

Empc,t−10
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Reduced Form Estimation

For given outcome y we estimate

∆yc,t = αs,t + β∆Fc,t + εc,t ,

where αs,t are state group-year fixed effects and ∆Fc,t is the
cumulative increase in federal spending over a given decade.

Instrument for government spending using

∆Fc,t = δs,t + γCSc,t−1 + εc,t ,

where δs,t are state group-year fixed effects and CSc,t−1 is the census
shock effect.
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Figure: OLS Results: Effects of Federal Spending (Suárez Serrato and Wingender)



Figure: IV Results: Effects of Federal Spending (Suárez Serrato and Wingender)



The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Test of Valuation

If workers value government spending, they will accept a lower wage
to relocate to an area with higher services.

Population will be more responsive to an increase in the real wage
from a government shock

Estimate IV regression

∆Popc,t = αs,t + β∆Real Wageic + εc,t

Instrument ∆Real Wageic with Bartik and Census Shock
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Figure: Test of Positive Valuations (Suárez Serrato and Wingender)



The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Structural Estimation

Goal: know relative size of supply and demand components, evaluate
welfare impacts of government spending

Structural model allows to isolate supply component of government
spending

It estimates labor supply and demand curves, as well as the valuation
of government services
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Structural Estimation: Labor Supply
Problem: We don’t observe changes in government services

Model yields following relation:

∆GSc = ∆Fc − (θS∆wS
c + θU∆wU

c )

Government Skilled Labor Demand Shares θ = 40%

Estimate labor supply equation:

(LS i ) : ∆N i
c,t = µLS ,is,t +

∆Real Wageic,t
σi

+
φi

σi
∆GSc,t + ∆eLS ,ic,t

∆eLS ,ic,t is an amenity shock

Instrument using Bartik and Census Shock
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Figure: Structural Results: Labor Supply (Suárez Serrato and Wingender)



Decomposition of a 1% Increase in Government Spending

Skilled: Supply Shift explains 19% of ∆NS
c and 32% of ∆wS

c

Unskilled: Supply Shift explains 53% of ∆NU
c and 46% of ∆wU

c
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The Incidence of Government Spending (Suárez Serrato
and Wingender)
Methods: Policy Experiment #1

Analyze impact of increasing spending per-adult by $1, 000

Median spending per-adult is $10, 235

Change in worker utility is given by

dV i

dv ic

1

λic
= N i

c

dv ic
λic

= N i
c

(
dw i

c + dt ic − dr ic + φi (w i
c + t ic)

dGSc
GSc

)
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Table: Policy Experiment # 1 (Suárez Serrato and Wingender)

Zero Value for Including Value for
Government Services Government Services

Welfare Effects
Skilled Worker (25%) $363 $1,012
Unskilled Worker (25%) -$92 $751
Owners of Housing $325 $325
Budget Impacts
Decrease in Transfers $15 $15
Increase in Taxes $290 $290
Social Welfare $650 $1,445

An additional $1 of spending raises welfare by $1.45

Ballard et al. (1985) report MCPF between 1.17 and 1.33



The Incidence of Government Spending (Suárez Serrato
and Wingender)
Contribution

Estimate long-term impacts of government spending

Find persistent effects on wages and migration

Estimate incidence of government spending by skill

Supply components of shock explains large mobility responses of the
unskilled and lower wage outcomes

Incidence on workers may be large enough to motivate spending on
utilitarian grounds

Heterogenous valuations of government services suggest distribution of
funds should target areas with low skill-shares
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Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 47 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 48 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 49 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 50 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 51 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 52 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 53 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 54 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)
Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 55 / 108



Chetty Hendren Katz (AER, 2016) on MTO
Effect of Exposure to Better Neighborhoods

Source: Chetty Hendren Katz (AER, 2016)

Graduate Public Finance (Econ 523) Place-based Policies: Evidence Lecture 5 56 / 108



Chetty Hendren Katz (AER, 2016) on MTO
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Could improving places eventually save money?
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Moved to Opportunity Chyn (AER, 2018)
The Long-Run Effect of Public Housing Demolition on Labor Market Outcomes of
Children

Source: Chyn (AER, 2018)
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Moved to Opportunity Chyn (AER, 2018)
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Moved to Opportunity Chyn (AER, 2018)
Contribution

Source: Chyn (AER, 2018)
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Moved to Opportunity (Chyn, AER 2018)
The Long-Run Effect of Public Housing Demolition on Labor Market Outcomes of
Children

Source: Chyn (AER, 2018)
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Sorting and MTO: Galiani Murphy Pantano (AER, 2012)

A big question related to MTO/ Opportunity Atlas is what happens if
we move people at scale

We will talk about models of sorting next lecture, but for those who
are interested Galiani Murphy Pantano (AER, 2012) use data from
MTO to estimate a sorting model of neighborhood choice

They simulate the effects changing the subsidy-use constraints
implemented in the actual MTO experiment

Find that restricting subsidies to even lower poverty neighborhoods
would substantially reduce take-up and actually increase average
exposure to poverty

Also find that adding restrictions based on neighborhood racial
composition would not change average exposure to either race or
poverty
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Finkelstein, Gentzkow, Williams (QJE 2016)
Sources of Geographic Variation in Health Care: Evidence from Patient Migration
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Two broad classes of explanations: People vs Places
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Summary of Finkelstein, Gentzkow, Williams (QJE 2016)

Exploit patient migration to separate variation due to patient vs place

Thought experiment: Miami vs Minneapolis

An important advantage of FGW approach

Captures the effect of both observed and unobserved patient
characteristics

Results

40-50% of geographic variation is due to patients, 50-60% to place

What underlying economic primitives drive differences in patient
demand?

Small role for demographics, persistence of past treatments, habit
formation
Patient health can explain a substantial portion (47-80%)
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Model
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Summary Measures
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Movers and their moves
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Event study
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Event study: Example
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Event study: Example
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Event study: Data
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Recap: Place Based Policies, Heterogeneity, and
Agglomeration (Kline)
Methods: Agglomeration Effects

Equilibrium without agglomeration forces:

g∆(L1) = B
1
α

1 c1
− 1−α

α − B
1
α

2 c2
− 1−α

α

+ A1 − A2 − F−1(L1)

With agglomeration, productivity is a function of the number of
workers, so Bj = hj(Lj) . Equilibrium with agglomeration forces is
now‘:

g∆(L1) = h1(L1)
1
α c1
− 1−α

α − h2(1− L1)
1
α c2
− 1−α

α

+ A1 − A2 − F−1(L1)

Equilibrium results depend on the relative strength of agglomeration
forces vs the costs of housing a larger population.
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Figure: Agglomeration Effects (Kline)



An un-natural experiment
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Million Dollar Plants (Greenstone et al.)
Question

What is the impact of the opening of a large manufacturing plant on
the total factor productivity (TFP) of incumbent plants in the same
county?

This work contributes to the policy debate on the importance of
location-based incentives

The authors add to the literature by providing evidence for the
existence of agglomeration spillovers in a specific industry
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Million Dollar Plants (Greenstone et al.)
Methods: Formal Model

Formal Model:

Incumbent firms choose labor L, capital K and land T to maximize:
MaxL,K ,T f (A, L,K ,T )− wL− rK − qT

A = A(N) depends on the density of economic activity in the area,
and includes all facts that affect the productivity of labor, capital and
land equally

In equilibrium, the marginal products of L*, K* and T* are equal to
their prices
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Million Dollar Plants (Greenstone et al.)
Methods: Formal Model

Assume q(N) is the inverse of the land supply function

Π∗ = f [A(N), L∗(w , r , q),K ∗(w , r , q),T ∗(w , r , q)]

−w(N)L∗ − rK ∗ − q(N)T ∗

If firms are price takers and factors are paid their marginal product:

dΠ∗

dN = (∂f /∂A x ∂A/∂N)− [∂w/∂N L∗ + ∂q/∂N T ∗]

The first term represents the increase in factor productivity from
positive spillovers
The second term represents the negative effect from increases in the
cost of production
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Million Dollar Plants (Greenstone et al.)
Methods: Formal Model

Predictions in case of positive spillovers:

The opening of a new plant will increase TFP of incumbents

The increase in TFP may be larger for firms that are economically
“closer” to new plant

The density of economic activity in the county will increase as firms
move in

The price of locally supplied factors of production will increase
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Million Dollar Plants (Greenstone et al.)
Methods: Empirical Estimation

Empirical strategy:

Comparing the “winning” counties (where the new plant is located)
to the “losing” ones (runner-ups) allows to isolate the effects that
result solely from agglomeration

Identification: use location rankings of firms to identify a valid
counterfactual for what would have happened to incumbent plants in
“winning” counties in the absence of the plant opening

The research design is convincing at testing for agglomeration - it is
realistic that “winning” counties would benefit from the concentration
of economic activity
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Million Dollar Plants (Greenstone et al.)
Data

“Million Dollar Plant” articles from the Site Selection list the
“winning” and “losing” counties.

Information about the plants comes from the Census Bureau’s
Standard Statistical Establishment List (SSEL), the Annual Survey of
Manufactures (ASM) and the Census of Manufactures (CM).

The data on plant variables such as employment and value of
shipments is panel for the opening year + 8 years before.
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Figure: Incumbents’ Productivity in WInning vs Losing Counties (Greenstone et
al.)



Outline

1 Evidence on Empowerment Zones and Local Gov Spending

2 Evidence on Moving to Opportunity

3 Movers Designs: Finkelstein, Gentzkow, Williams (QJE 2016)

4 Agglomeration
Place Based Policies, Heterogeneity, & Agglomeration (Kline AERPP
2011)
Greenstone Hornbeck Moretti (JPE, 2010)
Kline and Moretti (QJE, 2014)
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Question

What are the effects of the Tennessee Valley Authority policy on local
economies?

Paper informs the debate on spatially targeted policies

Kline and Moretti are the first to empirically quantify the long run
social costs and benefits of a place based policy
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Methods: Empirical Strategy

The empirical strategy is to compare long run changes in TVA
counties with long run changes in non-TVA counties with similar
characteristics

This allows to isolate the effects of the TVA policy on economic
growth, controlling for other influences

Regression model: yit − yit−1 = α + βXi + (εit − εit−1)

yit − yit−1 is the change in the dependent variable between years t − 1
and t for county i .

Xi is the vector of preprogram characteristics.
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Data

The data comes from the Population Census, the Manufacturing
Census, the Agricultural Census, and from Fishback, Haines, and
Kantor (2011)

It is used to create a county-level panel from 1900 to 2000

Some of the variables are imprecise, and substantial measurement
error is likely to be present at the beginning of the sample period
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Figure: Impact of TVA on Growth Rate (Kline and Moretti)
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Methods: Formal Model

Formal Model:

Utility is equalized across counties in each year: lnwit + Mit = ut

It is used to create a county-level panel from 1900 to 2000

Production function: Yit = AitK
α
it F

β
i L

1−α−β
it

Ait is a local productivity level,Lit is the number of manufacturing
workers,Kit is the capital stock, Fi is a fixed nonreproducable factor
(i.e. natural features)
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Methods: Formal Model

Labor demand:

lnwit = C − β

1− α
ln Lit +

β

1− α
lnFi −

α

1− α
ln rt +

1

1− α
lnAit

C ≡ ln(1− α− β) +
α

1− α
lnα

lnAit can be decomposed into a locational advantage component, a
component due to agglomeration effects, an effect of TVA, and an
idiosyncratic component:

lnAit = g(
Lit−1

Ri
) + δtDi + ηi + γt + εit

Di is a dummy for TVA exposure
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Methods: Formal Model

Direct TVA effect: impact on public infrastructure, as captured by δt
coefficients

Indirect TVA effect: increases in employment may cause further
increases in productivity (agglomeration)

The impact of a marginal increase in the productivity of TVA’s
investments on output: dYi

dδ = 1
1−αYi (Di + 1−α−β+σi

Li
dLi
dδ )

σi is the local agglomeration elasticity

Steady state productivity: lnAi = g( Li
Ri

) + ηi + δDi
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Agglomeration Economies and the Tennessee Valley
Authority (Kline and Moretti)
Methods: Structural Estimation

Structural Estimation:

ln(Lit)− ln(Lit−1) = −1− α
β

(lnwit − lnwit−1) +
δt − δt−1

β
Di

+
θ1

β
[g1(

Lit−1

Ri
)− g1(

Lit−2

Ri
)] +

θ2

β
[g2(

Lit−1

Ri
)

− g2(
Lit−2

Ri
)] +

θ3

β
[g3(

Lit−1

Ri
)− g3(

Lit−2

Ri
)]

+ X ′i λ̃+ γ̃t + ˜γt−1 + ṽit

δt−δt−1

β gives the change in direct effects of TVA between decades

Spline coefficients θi
β determine the indirect effects, since they give

the labor demand effects of within the relevant density range
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Figure: Structural Estimates of Agglomeration Function (Kline and Moretti)



Other considerations: Second best arguments
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Closing thoughts
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