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Today’s lecture

• Economic geography

• The Roback model

• Amior and Manning (2018)
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Persistence in local unemployment: California in 1990

(BLS Local Area Unemployment Statistics)
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Persistence in local unemployment: California in 2019

(BLS Local Area Unemployment Statistics)
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The importance of place

• Geography is a hot topic in economics

◦ Local effects of trade shocks, fracking, bank closures
◦ Neighborhood differences in social mobility (Chetty et al. agenda)

• Reason #1: places matter

◦ Job opportunities
◦ School quality
◦ Health care access and affordability

• Reason #2: local variation is often quite useful

◦ Hold (many) institutions, aggregate shocks constant
◦ Exploit treatments that vary across places

• Localized treatments are used in many recent job market papers
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Spatial equilibrium models

• Place-based papers often build on a spatial equilibrium model

• Basic ingredients:

◦ Places vary in desirability as places to live
◦ Places also vary in productive characteristics
◦ Firms/workers decide where to operate/reside
◦ Wages and house prices adjust to clear markets

• Most are intellectual descendents of the “Rosen-Roback model”
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Roback (1982)

• Economy consists of many (small) cities:

◦ Fixed amount of land L, used in both consumption & production
◦ Amenity level s, can affect utility and/or productivity

• Each city produces/consumes a single tradable good X

◦ Treat as numeraire (price = 1)
◦ No trade barriers

• Labor and capital are perfectly mobile

◦ Workers can costless migrate between cities
◦ Workers must live/work in the same city
◦ Capital elastically supplied on world market

• Each worker inelastically supplies one unit of labor

• Question: how do amenities affect wages and rents?

5



Workers

• Given choice of location, worker solves:

max
x ,lc

u(x , lc ; s) s.t. x + lc r ≤ w + y0

where lc is land used for consumption, y0 is non-labor income

• Workers are assumed to be homogeneous

• Spatial arbitrage: all cities must yield same indirect utility:

V (w , r ; s) = k ∀s

where k is equilibrium utility
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Firms

• Firms produce consumption good using labor and land:

X = f (lp,N; s)

where lc is land used for production, N is population (≡ emp)

• Technology is assumed to be constant returns to scale

• Zero profit: firms in all cities must break even

C (w , r ; s) = 1 ∀s

where c(·) is the unit cost function
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Amenities

• Normalize amenities to be desirable for workers (Vs > 0):

◦ Sunny weather
◦ Absence of traffic

• Amenities may be “productive” or “unproductive”:

◦ Unproductive amenity (Cs > 0): clean air regulations
◦ Productive amenity (Cs < 0): absence of snowstorms

8



Graphical illustration of an unproductive amenity (s1 < s2)
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sources to use a nonpolluting technology. An example of a "produc- 
tive amenity" might be "lack of severe snow storms" because blizzards 
may be as costly to the firm in inconvenience and lost production as 
they are unpleasant to consumers. The amenity "sunny days" (with 
precipitation held constant) probably has no effect on production. 

3. Equilibrium 

Notice that equations (2) and (3) perfectly determine w and r as 
functions of s, given a level of k. The equilibrium levels of wages and 
rents can be solved from the equal utility and equal cost conditions. 
That is, w and r are determined by the interaction of the equilibrium 
conditions of the two sides of the market.7 The effects of different 
quantities of s on wages and rents can be understood with the aid of 
figure 1. 

The downward-sloping lines are combinations of w and r which 
equalize unit costs at a given level of s. Suppose that s is unproductive 
so that, for s2 > s1, factor prices must be lower in city 2 to equalize costs 
in both cities. The duality of C with the production function is that the 
less substitutable are land and labor, the less the curvature of the 
factor price frontier. Similarly, the upward-sloping lines represent 
w-r combinations satisfying V(w, r; s) = k at given levels of s. At 

7The market-clearing conditions in the land and labor markets are used to solve for 
the population gradient and the common level of utility. The utility level then 
influences the wage and rent gradients, as mentioned in the text. See Roback (1980) for 
details. 

This content downloaded  on Sun, 10 Mar 2013 14:47:16 PM
All use subject to JSTOR Terms and Conditions

(Roback 1982, Figure 1)
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Main result: comparative statics

• Equilibrium conditions:

V (w , r ; s) = k

C (w , r ; s) = 1

• Totally differentiate, solve for dw
ds and dr

ds

◦ Unproductive amenity: dw
ds < 0, dr

ds ≷ 0

◦ Productive amenity: dw
ds ≷ 0, dr

ds > 0

• Intuition: wages/rents must adjust to clear labor/land markets
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Extensions to the Roback model

• Baseline Roback model is highly restrictive

• Lots of generalizations:

◦ Multiple skill groups, heterogeneous preferences, mobility costs
◦ Upward sloping housing supply, cities differ in elasticity
◦ Allow workers to live/work in different communities
◦ Incorporate production of non-tradable services

• Spatial equilibrium: workers are indifferent on the margin

• Often accompanied by structural (discrete-choice) estimation

◦ Strong assumptions
◦ But possible to make statements about welfare gains/losses
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Local booms and busts

• How do regional economies adjust to localized shocks?

◦ In-migration, out-migration
◦ Job creation, job destruction
◦ Wage changes, price changes

• Seminal paper: Blanchard and Katz (1992)

◦ Analyze US state-level pop, emp, wages over 1950–1990
◦ Instrument for emp using defense contracts and Bartik shocks
◦ Long-term divergence in employment, convergence in wages
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Persistent differences in state-level employment growthOlivier Jean Blanchard and Lawrence F. Katz 5 

Figure 1. Persistence of Employment Growth Rates across U.S. States, 1950-90 
Annual employment growth, 1970-90 (percent) 
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Source: Authors' calculations using data from Employment anid Earninlgs. See the appendix for more information. 
Annual employment growth is measured by the average annual change in log employment over the specified time 
span. 

Trends and Fluctuations in Relative Employment 

Over the last forty years, U.S. states have experienced large and sus- 
tained differences in employment growth rates. This experience is illus- 
trated in figure 1, which plots average nonfarm employment growth from 
1950 to 1970 against average nonfarm employment growth from 1970 to 
1990. (A few states have a later starting date. The appendix gives exact 
definitions, sources and coverage for the series used in this paper.) The 
line is a regression line and has a slope of 0.70 and an R2 of 0.75. Arizona, 
Florida, and Nevada have consistently grown at 2 percent above the na- 
tional average. Even leaving these states out, the R2 is still equal to 0.60. 
Massachusetts, New York, Pennsylvania, Rhode Island, and West Vir- 
ginia have consistently grown at rates much below the national average. 

(Blanchard and Katz 1992, Figure 1)
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Amior and Manning (2018): motivating facts
1943AMIOR AND MANNING: THE PERSISTENCE OF LOCAL JOBLESSNESSVOL. 108 NO. 7

lowest.1 This suggests that persistent joblessness is not an equilibrium phenomenon 
and that migration contributes to local adjustment, as Blanchard and Katz (1992) 
show. But given this population response, it is surprising that jobless rates are so 
persistent. The central aim of this paper is to explain how persistent joblessness and 
a strong migratory response can coexist.

We claim that large persistence in local labor demand shocks can resolve this 
puzzle. As Figure 2 shows, employment growth between 1950 and 1980 is strongly 
correlated with growth between 1980 and 2010.2 We argue this generates a “race” 
between local employment and population, a geographical analogue of the more 
famous race from Tinbergen (1974) and Goldin and Katz (2008) between technol-
ogy (on the demand side) and skills (supply). While local population does respond 
strongly to demand shocks, it always lags behind employment. This results in fairly 
static local deviations in jobless rates, despite large changes in employment and 
population.

In Section I, we use a variant of the classic Rosen-Roback framework to inves-
tigate the dynamics of population and employment (Rosen 1979; Roback 1982). 
We begin by characterizing local equilibrium for a fixed population. We modify 
the standard model by including a classical labor supply curve or “wage curve” 
(Blanchflower and Oswald 1994), so labor supply is not completely inelastic. This 
means that local demand shocks affect employment rates and not just wages, which 
is consistent with existing evidence (Blanchard and Katz 1992; Beaudry, Green, and 
Sand 2014b). One contribution of the paper is to show how the employment rate 
can then serve as a “sufficient statistic” for local economic well-being, as an alter-
native to the more common real consumption wage. This approach has precedent in 
Blanchard and Katz (1992), who implicitly rely on a similar claim in their empir-
ical model. This change in focus from wages to employment rates has practical 

1 These population responses to initial employment rates were previously documented by Glaeser, Scheinkman, 
and Shleifer (1995) and Glaeser and Shapiro (2001) using similar data. 

2 Similar patterns have previously been documented by Blanchard and Katz (1992) and Dao, Furceri, and 
Loungani (2017). 

Figure 1. Persistence in Employment-Population Ratios and Population Response

Notes: Data points denote commuting zones (CZs). Sample is restricted to the 50 largest CZs in 1980, for individ-
uals aged 16–64, and divided into CZs above and below the 37th parallel (i.e., the Sun Belt).
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(Amior and Manning 2018, Figure 1)
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“The persistence of joblessness”

• Why do employment gaps persist across places?

◦ Equilibrium phenomenon: demographics, amenities
◦ Disequilibrium phenomenon: sluggish adjustment

• Revealed preference: workers prefer high-employment areas

◦ Net migration from “bad” places to “good” places
◦ Typically some mix of less in-migration, more out-migration

• Puzzle: why do gaps persist despite strong migration response?

◦ Amior and Manning: “race” between population and employment
◦ Industry structure =⇒ serially correlated labor demand shocks
◦ Population responds, but not fast enough to catch up
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Theory

• Spatial equilibrium model with two departures from Rosen-Roback

◦ For given population, labor supply is upward sloping
◦ Migration response takes time

• Focus on intuition, not technical details

• Everything is in logs, e.g.:

nr − lr = logNr − log Lr = log

(
Nr

Lr

)
= log(emp rate)
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Housing demand and supply

• Workers in region r purchase housing + consumption good

• Demand for housing depends on earnings and on house prices:

hdr = wr − p︸ ︷︷ ︸
real wage

+ lr︸︷︷︸
pop

+κ (nr − lr )︸ ︷︷ ︸
emp rate

+εhd (phr − p)︸ ︷︷ ︸
price of housing

• Supply of housing depends on local elasticity (Saiz 2010):

hsr = εhsr (phr − p)

• Positive shock to earnings will drive up house prices
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Labor demand and supply

• Demand for labor depends on wages and on productivity shifters:

ndr = εnd(wr − p) + zdr

• Supply of labor depends on wages and on supply shifters:

nsr = lr + εns(wr − p) + zsr

• Positive demand shift will increase both wages and employment
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Short-run equilibrium

• Expected utility depends on share employed, real wages, amenities:

ur = σ(nr − lr ) + (wr − pr ) + ar

• Use labor supply curve to eliminate wage from this equation:

ur =

(
σ +

1

εns

)
(nr − lr ) + ar −

1

εns
zsr

• AM argue that local employment is a sufficient statistic for welfare

• Why rely on local employment rather than local real wage?

◦ Hard to measure local price deflators
◦ Hard to measure the local wage per efficiency unit
◦ Expresses both labor side and population in common units
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Transitional dynamics

• Instantaneous convergence runs counter to the evidence

• Instead: population responds gradually to utility differences

∂lr (t)

∂t
= γ[ãr (t) + nr (t)− lr (t)]

• Discretization + approximation yields the estimating equation:

∆lrt = β0 + β1∆nrt + β2(nrt−1 − lrt−1) + β3∆ãrt + β4ãrt−1 + εrt

• Error-correction model: spatial arbitrage + disequilibrium term

◦ β1 captures immediate response to employment shock
◦ β2 captures delayed response to employment shock
◦ β3, β4 capture immediate/delayed responses to amenity shock

• Focus on decade-to-decade changes (medium run)
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Data

• Define regions as the 722 commuting zones (CZs) in mainland US

◦ Strong cross-county commuting ties within CZs
◦ Weak cross-county commuting ties across CZs

• Decennial Census + American Community Survey

◦ Decadal observations over 1950–2010
◦ Working-age population/employment (16–64)

• Control for observed amenities (interacted with time effects):

◦ Climate, coastline, remoteness
◦ Avoid using endogenous amenities (e.g. crime rate)

• Weight observations by lagged local population share

◦ Standard practice when the unit of analysis is a locality
◦ Yields estimates representative of the US population
◦ Reduces influence of measurement error in sparse CZs
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Employment rates are autocorrelated at 60-year lags1953AMIOR AND MANNING: THE PERSISTENCE OF LOCAL JOBLESSNESSVOL. 108 NO. 7

sort into cities with poor employment opportunities and cheap housing (Glaeser 
and Gyourko 2005; Notowidigdo 2011). But, adjusting local employment rates for 
demographic composition13 (age, education, gender, and ethnicity) makes remark-
ably little difference to the result (see row 9). Of course, it is not possible to rule 
out sorting on unobservable traits (such as preferences for leisure); but the strong 
evidence on observables casts doubt on its importance. In online Appendix F.3, we 
control for the presence of higher education institutions: this may proxy for local 
variation in the quality of human capital not captured by the education variable in 
the census, but we find it has little effect on our ACF estimates.

A third possibility is that permanent differences in amenities may compensate 
individuals for the persistent employment rates. We test this by purging log employ-
ment rates of our full set of supply controls (described in online Appendix D.3); 
see online Appendix F.1 for further details. But again, this makes little difference 
to the observed persistence (row 10). Though we believe we have controlled for the 
most important permanent amenities, there may be some local variation which is 

13 To do this, we run logit regressions of employment on a detailed range of individual characteristics (age and 
age squared; four education indicators, each interacted with age and age squared; a gender dummy, interacted with 
all the earlier-mentioned variables; and black, Hispanic, and foreign-born indicators) and a set of location fixed 
effects, separately for each census cross section. We then predict the average employment rate in each location, 
assuming the local demographic composition in each location is identical to the national composition. See online 
Appendix F.1 for further details. 

Table 1—The Autocorrelation Function of the log Employment Rate

Lag

Employment rate variant (1) (2) (3) (4) (5) (6)
 1. Emp rate (time-demeaned) 0.86 0.79 0.72 0.62 0.56 0.52

Subsamples
 2.  Years 1950–1980 0.87 0.81 0.72
 3.  Years 1980–2010 0.85 0.73 0.73
 4.  Labor force 0.55 0.46 0.47 0.39 0.36 0.28
 5.  College graduate 0.37 0.25 0.16 0.08 −0.01 −0.05
 6.  Nongraduate 0.81 0.72 0.64 0.51 0.43 0.39
 7.  Male 0.79 0.71 0.68 0.57 0.51 0.25
 8.  Female 0.90 0.78 0.67 0.54 0.40 0.42
 9. Composition-adjusted 0.83 0.74 0.67 0.58 0.47 0.39
10. CZ amenity controls 0.87 0.81 0.76 0.64 0.57 0.46
11. Within-state 0.79 0.68 0.58 0.42 0.35 0.28
12. Collapsed to state 0.82 0.75 0.69 0.58 0.53 0.51

Within-CZ
13.  Unadjusted 0.33 −0.08 −0.28 −0.62 −0.48 −0.47
14.  Bias-corrected:  π =  0.9  0.79 0.66 0.58 0.40 0.35 0.31
15.  Bias-corrected:  π =  0.5  0.71 0.53 0.41 0.17 0.10 0.05
16.  Bias-corrected:  π =  0  0.69 0.51 0.38 0.13 0.05 0

17. Participation rate 0.89 0.82 0.74 0.64 0.57 0.60

Notes: This table summarizes autocorrelation functions of the time-demeaned log employment rate, across six 
decadal lags. These are estimated as the ratio of the lag-specific autocovariance to the product of the current and 
lagged standard deviations (weighted by CZ population share), across all CZs. Rows 2–8 estimate ACFs for partic-
ular subsamples of the data. Row 9 reports the ACF after adjusting for local demographic composition, row 10 after 
adjusting for observed amenities, row 11 after controlling for state fixed effects, and row 12 reports the basic ACF 
for state-level data. Rows 13–16 report ACFs controlling for CZ fixed effects; see online Appendix F for further 
details. Finally, row 17 sets out the ACF for the time-demeaned log labor force participation rate.

(Amior and Manning 2018, Table 1)
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Dealing with endogeneity
• Recall the estimating equation:

∆lrt = β0 + β1∆nrt + β2(nrt−1 − lrt−1) + β3∆ãrt + β4ãrt−1 + εrt

• ∆nrt and nrt−1− lrt−1 reflect a mix of demand & supply conditions

• Instrument using a “shift-share” measure (“Bartik shock”):

brt =
∑
i

φirt−1[ni(−r)t − ni(−r)t−1] ≈
∑
i

nirt−1

nrt−1

∆nit
nit−1

• Intuition:

◦ Imagine local industries grow/shrink at national rates
◦ φirt−1 is local share of workers employed in industry i
◦ ni(−r)t − ni(−r)t−1 is national growth rate in industry i
◦ “Leave-one-out” estimator: omit r to avoid mechanical correlation

• Active debate (e.g., Goldsmith-Pinkham et al., Borusyak et al.)
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Pop responds to both current & lagged emp shocks
1955AMIOR AND MANNING: THE PERSISTENCE OF LOCAL JOBLESSNESSVOL. 108 NO. 7

 initial local deviations in the employment rate. For this reason, we prefer the basic 
specification estimates.

In all three OLS specifications, the coefficient signs are what we would expect. 
Higher contemporaneous employment growth is associated with higher population 
growth, and our   β 1    estimate varies little across specifications, hovering around 0.8. 
The OLS coefficient on the lagged employment rate is positive, implying that areas 
that are doing better initially tend to gain population; but this effect is much more 
sensitive to specification, ranging from 0.17 to 0.96.

But there is good reason to think the OLS estimates suffer from various biases. 
First, population and employment growth are jointly determined,15 so the coefficient 
on employment growth cannot be interpreted as causal. Specifically, unobserved 
supply-side shocks to population (due to, e.g., local amenities) will affect local job 
creation, and this should bias the OLS estimate of   β 1    upward. Furthermore, if these 
unobserved supply shocks are persistent, OLS estimates of   β 2    may be biased down-
ward. For example, an improvement in local amenities should affect local population 
growth positively but the employment rate negatively. To the extent that these amenity 
effects are persistent, some of these biases may be addressed somewhat in the fixed 
effect specification. But, the inclusion of fixed effects may  introduce a “Nickell bias” 

15 We estimate the employment response to population in Section IV. 

Table 2—Baseline Estimates of Population Response

OLS IV

Basic FE FD Basic FE FD(1) (2) (3) (4) (5) (6)
Panel A. OLS and IV

 ∆  log emp 0.814 0.806 0.831 0.702 0.889 0.748
(0.012) (0.014) (0.012) (0.031) (0.052) (0.035)

Lagged log emp rate 0.171 0.513 0.960 0.392 1.223 0.782
(0.014) (0.031) (0.027) (0.056) (0.256) (0.165)

Observations 4,332 4,332 3,610 4,332 4,332 3,610

  ∆  log emp Lagged log emp rate

Basic FE FD Basic FE FD
(1) (2) (3) (4) (5) (6)

Panel B. First-stage

Current Bartik 0.972 0.930 0.756 0.041 −0.111 −0.020(0.074) (0.079) (0.071) (0.040) (0.035) (0.028)
Lagged Bartik 0.094 −0.024 −0.118 0.453 0.131 0.150

(0.059) (0.059) (0.072) (0.046) (0.035) (0.022)
Observations 4,332 4,332 3,610 4,332 4,332 3,610

Notes: This table reports OLS and IV estimates of   β 1    and   β 2    in equation (11), as well as first-stage estimates (panel B), across 722 CZ over 1950–2010. The dependent variable is the decadal change in log population, and the 
endogenous variables are the change in log employment and the lagged log employment rate, for individuals aged 
16–64. These are instrumented with the current and lagged Bartik shift-shares. Throughout, we control for year 
effects, amenity measures (interacted with all the year effects), and the migrant shift-share. Columns 2 and 5 also 
control for CZ fixed effects, and columns 3 and 6 report a first differenced specification. Robust standard errors, 
clustered by CZ, are reported in parentheses. Observations are weighted by the lagged local population share.

(Amior and Manning 2018, Table 2)
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Faster pop responses among college grads & ages 25–441958 THE AMERICAN ECONOMIC REVIEW JULY 2018

becomes the change in log labor force, and the lagged employment rate is now 
measured relative to the labor force rather than population. Similar patterns emerge, 
but the labor force responds more strongly to both regressors than population. In 
particular, the   β 2    estimates are insignificantly different from 1.22 The implication is 
that any sluggishness in the population response to initial local employment rate dif-
ferentials is entirely manifested on the participation margin. The importance of the 
participation margin tallies with findings from Black, Daniel, and Sanders (2002); 
Autor and Duggan (2003); Rappaport (2012); and Autor, Dorn, and Hanson (2013),  
who identify large declines in participation (and rising take-up of disability benefits) 
in cities subject to adverse shocks. This is also consistent with the finding that the 
employment rate is less persistent among labor force participants than the broader 
population: see Table 1.

In columns 4 and 5, we estimate population responses separately for college grad-
uates and nongraduates. As the theory would suggest (see online Appendix A.6), 
we use group-specific stocks for all relevant variables: population growth, employ-
ment growth, and the lagged employment rate. We construct the industry shift-share 

22 This is in line with the results of Beaudry, Green, and Sand (2014b), who restrict their sample to the labor 
force. 

Table 3—Heterogeneity in IV Population Responses

1950–1980 1980–2010
Lab
force

College
grad

Non
grad 16–24s 25–44s 45–64s

(1) (2) (3) (4) (5) (6) (7) (8)
Basic specification
 ∆  log emp 0.811 0.393 0.880 0.913 0.673 0.613 0.788 0.660

(0.038) (0.055) (0.018) (0.041) (0.036) (0.033) (0.037) (0.043)
Lagged log ER 0.247 0.573 1.371 1.037 0.456 0.431 0.506 0.356

(0.076) (0.095) (0.336) (0.269) (0.069) (0.043) (0.084) (0.092)
CZ fixed effects
  ∆  log emp 0.918 0.428 1.041 0.894 0.855 0.768 0.905 0.881

(0.042) (0.065) (0.114) (0.048) (0.071) (0.058) (0.039) (0.097)
Lagged log ER 0.757 0.615 4.539 0.731 1.660 0.923 2.028 1.371

(0.236) (0.117) (3.429) (0.125) (0.460) (0.168) (0.687) (0.571)
First differences
  ∆  log emp 0.885 0.149 0.883 0.782 0.709 0.619 0.821 0.760

(0.048) (0.152) (0.022) (0.116) (0.034) (0.036) (0.027) (0.051)
Lagged log ER 0.500 0.214 1.265 1.176 0.953 0.582 1.388 1.202

(0.461) (0.232) (0.288) (0.335) (0.195) (0.132) (0.223) (0.258)
Observations (basic, FE) 2,166 2,166 4,332 4,331 4,332 4,332 4,332 4,332

Notes: Each column reports IV estimates of   β 1    and   β 2    in the population response equation (11) for a different sub-
sample. Columns 1 and 2 report estimates for 1950–1980 and 1980–2010 respectively. In column 3, population 
is replaced by labor force, and the employment rate is measured as a share of labor force participants only (i.e., 
excluding the inactive). Columns 4 and 5 split the sample by education, and columns 6–8 by age. In columns 4–8, 
all variables and instruments are constructed using group-specific data. For other columns, variables and instru-
ments are based on individuals aged 16–64. Observation counts for the basic and fixed effect specifications are 
given in the final row. The first differenced sample is 772 smaller in each case. Column 4 is missing one observa-
tion, because in one largely rural CZ (centered around Mecosta County, MI), there were no working-age employed 
graduates in the 1950 microdata extract. See Table 2’s notes for further details on empirical specification and  
right-hand-side controls. Robust standard errors, clustered by CZ, are reported in parentheses. Observations are 
weighted by the lagged local population share.

(Amior and Manning 2018, Table 3)
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A feedback loop

• Population growth will in turn spur employment growth

◦ Labor supply ↑ =⇒ wages ↓ =⇒ job creation
◦ Increased demand for local nontraded services

• AM derive another error-correction equation:

∆nrt = α0 + α1∆lrt + α2(nrt−1 − lrt−1) + α3brt + dt + ωrt

• Instrument for ∆lrt using local January temperature

◦ People increasingly want to live in places with mild winters
◦ Plausibly exogenous to demand . . . ?
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“Supply-side” pop shock yields employment response
1962 THE AMERICAN ECONOMIC REVIEW JULY 2018

(2014a, b) also use climate instruments as well as the migrant shift-share to identify 
supply shocks, though the latter is a weak instrument in our data.25

The results are reported in Table 5. Across all specifications, the OLS estimate of   
α 1    (the response to population) is equal to 1. The IV elasticity in the basic specifi-
cation is smaller, at 0.79.26 This difference is to be expected: we know from Table 2 
that population responds positively to employment.

Next consider   α 2    , the coefficient on   n rt−1   −  l rt−1   . In our basic IV specification, 
a positive 10 percent deviation in the initial employment rate leads to a 2.1  percent 
decrease in subsequent employment growth. Again, this seems sensible: tighter 
labor markets (with higher wages) should discourage job creation.

The fixed effect and first differenced IV estimators have little power, but the iden-
tification (purely through the interaction between January temperature and the time 

25 This may be suggestive of geographical displacement of previous residents by new migrants: see Amior (2017a) for further analysis using the same data. 
26 To compare, Beaudry, Green, and Sand (2014a, b) estimate an IV elasticity of employment with respect to the 

labor force of close to 1. The difference is largely explained by the choice of right-hand-side variable: we estimate 
a coefficient of 0.93 when we substitute labor force for population in equation (13). 

Table 5—Estimates of Employment Response

OLS IV

Basic FE FD Basic FE FD
(1) (2) (3) (4) (5) (6)

Panel A. OLS and IV

 ∆  log pop 1.027 1.023 1.032 0.788 −0.297 3.319
(0.011) (0.015) (0.014) (0.052) (0.763) (4.002)

Lagged log emp rate −0.122 −0.646 −1.172 −0.207 0.176 −1.586(0.012) (0.044) (0.038) (0.056) (0.587) (1.676)
Current Bartik 0.177 0.111 0.160 0.425 1.155 −1.092(0.024) (0.035) (0.023) (0.055) (0.621) (2.209)
Observations 4,332 4,332 3,610 4,332 4,332 3,610

  ∆  log pop Lagged log emp rate

Basic FE FD Basic FE FD
(1) (2) (3) (4) (5) (6)

Panel B. First stage

Max temp January 0.359 −0.005(0.082) (0.056)
Max temp January × time −0.005 −0.008 −0.025 −0.043 −0.041 −0.045(0.014) (0.015) (0.019) (0.015) (0.013) (0.013)
Lagged Bartik 0.249 0.152 0.037 0.452 0.136 0.158

(0.056) (0.051) (0.061) (0.044) (0.035) (0.022)
Current Bartik 0.697 0.692 0.549 0.044 −0.107 −0.009(0.064) (0.064) (0.055) (0.039) (0.034) (0.027)
Observations 4,332 4,332 3,610 4,332 4,332 3,610

Notes: This table reports estimates of   α 1    and   α 2    in the employment response equation (13). Methods and sample are 
the same as in Table 2. The dependent variable is now the change in log employment, and the change in log popula-
tion and current Bartik shift-share are regressors. As in Table 2, we instrument the lagged employment rate with the 
lagged Bartik shift-share. And we instrument local population growth with the maximum January temperature and 
its interaction with a time trend. Otherwise, we use the same controls as in Table 2. Robust standard errors, clustered 
by CZ, are reported in parentheses. Observations are weighted by the lagged local population share.

(Amior and Manning 2018, Table 5)
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Jointly modeling employment and population

• Combine the two error-correction models:

∆nrt = α0 + α1∆lrt + α2(nrt−1 − lrt−1) + α3brt + dt + ωrt

∆lrt = β0 + β1∆nrt + β2(nrt−1 − lrt−1) + β3∆ãrt + β4ãrt−1 + εrt

• Implies that employment follows an AR(1) process

• Deviation of employment rate from steady-state:

xrt = θ1xrt−1 + θ2∆zdrt

• Focus on impulse-response function:

◦ θ1 captures shock persistence
◦ θ2 captures initial amplification
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Impulse response functions (0.1 log point shock to zdrt)
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 employment response (to population growth) greatly amplifies the impact on local 
stocks, with employment and population coming to rest about 0.25 log points above 
their original level. In terms of the dynamics, notice employment increases some-
what following the initial shock, while population converges toward it, confirming 
the burden of adjustment falls on population.

Figure 3 also traces the employment rate. Population adjustment is somewhat 
sluggish, so the effect persists beyond one decade. Having said that, the model alone 
certainly cannot match the magnitude of persistence in the data, especially after 
the first lag or two. While equilibrium is largely restored in the model three or four 
decades after the shock (in Figure 3), the ACF of the local employment rate only 
reaches 0.5 by the sixth decadal lag (see Table 1).

Table 6—Sensitivity of Computed Persistence and Amplification Parameters 

AR(1) persistence   θ 1    Shock amplification   θ 2    
 (Value of   α 2   )  (Value of   α 2   )

0 −0.207 −0.6 −0.9 0 −0.207 −0.6 −0.9

Value of   α 1   
 0 0.608 0.546 0.429 0.340 0.298 0.298 0.298 0.298
 0.3 0.653 0.574 0.426 0.313 0.377 0.377 0.377 0.377
 0.788 0.814 0.676 0.414 0.214 0.667 0.667 0.667 0.667
 0.9 0.894 0.726 0.408 0.165 0.809 0.809 0.809 0.809

Notes: This table computes the AR(1) persistence   θ 1    and the shock amplification   θ 2    in equation (16), for different 
values of   α 1    and   α 2   . In each instance, we set   β 1    and   β 2    to 0.702 and 0.392 respectively, our estimates from the basic 
specification of the population equation (11) in Table 2. Notice the   α 1    =  0.788 and   α 2    =  −0.207 cases correspond 
to our basic IV estimates of the employment equation (13) in column 4 of Table 5.
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Figure 3. Impulse Response Function

Notes: This figure illustrates the impulse response following an innovation of 0.1 log points in 
  z  rt  

d    in area r at t =  1, from an initial position of a steady-state equilibrium. The response is based 
on our preferred estimates of the  α  and  β  parameters.

(Amior and Manning 2018, Figure 3)
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What’s missing?

• Model captures some rich local dynamics:

◦ Initial demand shock increases both employment and population
◦ Population growth spurs additional employment growth
◦ Employment jumps up, continues to grow slowly
◦ Population gradually catches up to employment

• But employment rate returns to steady-state too quickly

◦ Data show persistence even after 6 decades
◦ Model predicts only modest persistence after first few decades

• Possible resolution: demand shocks are serially correlated

◦ Local industry composition is highly persistent over time
◦ Long-term decline in agriculture, manufacturing
◦ Long-term growth in professional and technical services

• Population may never catch up with employment
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Persistent demand shocks can rationalize sluggish response
1966 THE AMERICAN ECONOMIC REVIEW JULY 2018

D. The Plausibility of Persistence

We have argued persistent joblessness is explained by persistent demand shocks, 
combined with some sluggishness in the population response. This section considers 
the plausibility of our claims. First, on the demand side, are the values of  λ  discussed 
above realistic? We do not observe all demand shocks directly, but the Bartik shift-
share has an AR(1) persistence of 0.69, which falls between the 0.5 and 0.8 bounds 
required to match the employment rate ACF. The shift-share’s persistence derives from 
secular declines in agriculture (Michaels, Rauch, and Redding 2012) and (since 1960) 
manufacturing (see online Appendix D.2), combined with stickiness in local industrial 
composition.29 In fact, changes to local composition do nothing to dampen the per-
sistence: a shift-share with industry composition fixed at 1940 (see Section IIA) has 
an AR(1) parameter of 0.72, only slightly larger than when we do not fix the compo-
sition. Any persistence in the Bartik shift-shares is likely to be amplified by large local 
spillovers: see, e.g., Greenstone, Hornbeck, and Moretti (2010), Kline and Moretti 
(2014), and Gathmann, Helm, and Schönberg (2016). The flip-side of declining man-
ufacturing is growing demand in ideas-producing regions: see Moretti (2004, 2012), 

29 Individual industries are likely to have different levels of persistence, e.g., oil and gas are relatively vola-
tile. But it is ultimately the persistence in the overall demand for labor that matters here, and the Bartik shock is 
designed to measure this. While much of the literature has relied on Bartik shocks, some studies have focused on 
shifts in more specific industries. For example, Autor, Dorn, and Hanson (2013) study local shocks arising from 
industries exposed to Chinese import competition. Their work covers two time periods: 1990–2000 and 2000–2007. 
A regression of the local change in Chinese import exposure in the latter period on its lag, across 722 CZs, yields a 
coefficient of 1.2. An instructive comparison can also be drawn with Foster, Haltiwanger and Syverson (2008), who 
estimate a firm-level AR(1) persistence in revenue productivity of 0.3 over five-year horizons (see their Table 3). 
This is clearly much weaker than the persistence in local demand we require. But, their estimates are picking up the 
large idiosyncrasies between individual firms, whereas we are interested in secular local-level trends. 
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Figure 4. ACFs of Employment Rate: Data and Simulated for Different  λ 
Notes: This figure illustrates the observed and simulated persistence of the log employment rate. The solid line is 
the time-demeaned ACF of the log employment rate in the data, purged of observable amenity effects (the tenth row 
in Table 1). The dashed lines are the simulated ACFs for different values of  λ  in equation (19) , given our preferred 
estimates of the  α  and  β  parameters.

(Amior and Manning 2018, Figure 4)
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