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Increasing Urbanization Rates

More than half of the World’s population now lives in cities

Source: UN World Urbanization Prospects, 2009 Revision, esa.un.org/unpd/wup
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Urbanization and Income Across Countries

Source: World Development Indicators 2010
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The Largest City Economies in the World

Rank City Country GDP ($bn) Pop. (mn) GDP/person

- - Spain 1,512 44.45 $33,201

1 Tokyo Japan 1,479 35.83 $41,300

2 New York USA 1,406 19.18 $73,300

3 Los Angeles USA 792 12.59 $62,900

4 Chicago USA 574 9.07 $63,300

5 London UK 565 8.59 $65,800

6 Paris France 564 9.92 $56,900

7 Osaka Japan 417 11.31 $36,900

8 Mexico City Mexico 390 19.18 $20,400

15 Moscow Russia 321 10.47 $30,700

26 Madrid Spain 230 5.64 $40,800

- - Ireland 189 4.41 $42,810

35 Barcelona Spain 177 4.98 $35,500

- - Morocco 137 31.75 $4,315

Sources: Hawksworth, Hoehn, Tiwari (2009) PricewaterhouseCoopers Economic Outlook; WDI
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Urban Concentration in Europe

 26 

Figure 1.4 Urbanisation in OECD Countries 

Urbanisation levels and growth according to PU areas (1995-2005)  
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Notes:  
Urban share of total population by country refers to population in urban regions as a proportion of total population. 
Iceland and Luxemburg were not included in the sample as the OECD Regional Database identifies no predominantly urban (PU) 
regions in those countries. 

Source: Own calculations based on data from the OECD Regional Database 

Figure 1.5. Urban Concentration in Europe 

Population density at TL3 level (inhabitants per square km) in European countries in 2005 

 

Note: OECD regions are classified at two levels: Territorial Level 2 (TL2) and Territorial Level 3 (TL3). 

Source: Own calculations based on data from the OECD Regional Database. 

Population density in 2005 by OECD TL3 region
Source: Kamal-Chaoui and Robert (2009) Competitive Cities and Climate Change
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Economic Concentration in Europe

 33 

Trends in urbanisation and population concentration are closely linked with concentration of 

economic activities and production (OECD 2009d). Concentration of population in predominantly urban 

(PU) regions has also produced economic agglomeration. For instance, in Europe, economic activity 

concentrates around the same places than population –an area that seems to stretch from London to western 

Germany (Figure 1.12). In Japan and Korea, economic density is clear in Osaka, Seoul and Tokyo 

(Figure 1.13). Such agglomeration effects are fuelled by higher wages that can be paid due to higher 

productivity levels that in turn attract more workers so that centripetal forces are set in motion. 

 

Figure 1.12. Economic Concentration in Europe 

Economic density at TL3 level (GDP per square km) in 2005 

 

Note: OECD regions are classified at two levels: Territorial Level 2 (TL2) and Territorial Level 3 (TL3).  

Source: Own calculations based on data from the OECD Regional Database. 

GDP per km2 in 2005 by OECD TL3 region
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Extremes of Density

Paris: the French metropolis

Variable Paris France Share

Surface (km2) 12,012 543,965 2.21%

Population (mn, 2008) 11.599 61.965 18.72%

GDP (PPP $bn, 2000) 587.70 2,113.97 27.80%

In greater Paris, 55% of the land area is agricultural, another 25% green space

Japan’s three main urban areas: Tokyo, Osaka, Nagoya (map)

Variable Tokyo Osaka Nagoya Japan Share

Surface (km2) 13,112 14,400 10,585 373,530 10.20%

Population (mn) 34.826 17.036 9.236 127.771 47.82%

GDP (PPP $bn) 1,374.89 567.81 378.08 4,284.87 54.16%

Source: OECD StatExtracts 2007, stats.oecd.org
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Urban Concentration in Japan and Korea
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Figure 1.6 Urban Concentration in Asian OECD Countries 

Population density at TL3 level (inhabitants per square km) in Japan and Korea in 2005 

 

Note: OECD regions are classified at two levels: Territorial Level 2 (TL2) and Territorial Level 3 (TL3). 

Source: Own calculations based on data from the OECD Regional Database. 

Figure 1.7 Urban Concentration in North America 

Population density at TL3 level (inhabitants per square km) in 2005 

 

Note: OECD regions are classified at two levels: Territorial Level 2 (TL2) and Territorial Level 3 (TL3). 

Source: Own calculations based on OECD Regional Database. 

Population density in 2005 by OECD TL3 region
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Economic Concentration in Japan and Korea

 34 

Figure 1.13. Economic Concentration in Japan and Korea 

Economic density at TL3 level (GDP per squared km.) in 2005 

 

Note: OECD regions are classified at two levels: Territorial Level 2 (TL2) and Territorial Level 3 (TL3). 

Source: Own calculations based on data from the OECD Regional Database. 

However, the benefits associated with economies of agglomeration are not unlimited. Cities can reach 

a point where they no longer provide external economies and become less competitive (OECD 2009d). 

One of the main explanations of such mixed outcomes is linked with the existence of negative externalities, 

including congestion and other environmental costs such as high carbon-intensities and/or high 

vulnerability to climate change (these can be thought of as centrifugal forces). Negative externalities 

associated with large concentrations in urban areas raise the question of whether the costs borne by society 

as a whole are becoming unsustainable. As externalities, these negative attributes are not internalised by 

firms and households, and may only show up as direct costs in the long term. They include, for instance, 

high transportation costs (i.e. congested streets) and loss of productivity due long commuting times, higher 

health costs, higher carbon emissions and environmental degradation. Taking into account the costs and the 

benefits of agglomeration, it has been argued that urban concentration may entail a ―privatisation of 

benefits and socialisation of costs‖ (OECD, 2009c). 

1.3. Economic growth, energy use and greenhouse gas emissions 

Cities use a significant proportion of the world‘s energy demand. Cities worldwide account for an 

increasingly large proportion of global energy use and CO2 emissions. Although detailed harmonised data 

is not available at the urban scale, a recent IEA analysis estimates that 60-80% of world energy use 

GDP per km2 in 2005 by OECD TL3 region
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Population Density in the United States

Source: 2000 Census; maps by Social Explorer, socialexplorer.com
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Average Household Income in the United States
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The Economics of Cities

I regard the growth of cities as an evil thing, unfortunate for
mankind and the world

Gandhi, Mohandas K. 1946. “Some Mussooree Reminiscences.”Harijan, June 23
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The Economics of Cities
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Social Formation of Values and Beliefs

Fraction of respondents who agree with the given statement

128 Journal of Economic Perspectives 

Table 1 

Heterogeneity in Beliefs, Behaviors, and Economic Conditions Across States 

A: Beliefs-Fraction of States Respondents Who Agree with the Given Statement: 

Schools Should Have 

Right to Fire It is Okay for Blacks 
1. State N Homosexual Teachers 2. State N and Whites to Date 

Massachusetts 430 0.23 Kentucky 339 0.35 
District of Columbia 74 0.26 West Virginia 230 0.40 
Connecticut 272 0.26 Tennessee 497 0.41 

Maryland 449 0.27 South Carolina 322 0.43 
New Jersey 588 0.29 Alabama 382 0.46 

West Virginia 230 0.54 Oregon 240 0.77 
Oklahoma 261 0.56 California 1860 0.77 
Tennessee 514 0.60 Delaware 58 0.79 
Arkansas 226 0.61 Maine 124 0.81 

Mississippi 283 0.65 District of Columbia 74 0.88 

AIDS Might be God's The Best Way to Ensure 
Punishment for Immoral Peace is Through 

3. State N Sexual Behavior 4. State N Military Strength 

Rhode Island 83 0.16 District of Columbia 77 0.36 
Connecticut 243 0.19 Vermont 52 0.40 
New Hampshire 74 0.24 Oregon 257 0.42 

Oregon 226 0.24 Delaware 62 0.42 

Maryland 375 0.25 Minnesota 418 0.47 

Kentucky 309 0.46 Idaho 122 0.66 
Tennessee 438 0.47 Oklahoma 265 0.68 
Oklahoma 221 0.48 Mississippi 281 0.69 
Alabama 364 0.49 Arkansas 230 0.70 

Mississippi 232 0.56 South Carolina 330 0.73 

When Something is Run We Will All be Called 

by the Government, Before God on 
it is Usually Inefficient Judgement Day to 

5. State N and Wasteful 6. State N Answer for Our Sins 

District of Columbia 77 0.45 Vermont 51 0.53 

Mississippi 292 0.51 Rhode Island 96 0.60 
Delaware 63 0.57 Oregon 250 0.63 
Nevada 87 0.57 New Hampshire 88 0.65 
South Carolina 339 0.58 Nevada 79 0.67 

Montana 113 0.72 Tennessee 492 0.92 
Nebraska 189 0.72 South Carolina 299 0.93 
Arkansas 242 0.74 Oklahoma 247 0.94 

Oregon 262 0.74 Alabama 377 0.94 
South Dakota 71 0.77 Mississippi 266 0.95 

This content downloaded from 140.247.210.174 on Wed, 10 Sep 2014 20:37:10 PM
All use subject to JSTOR Terms and Conditions

Source: Glaeser and Ward (2006) Myths and Realities of American Political Geography
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Red State, Blue City

Voting patterns in the 2016 presidential election

Source: Robert J. Vanderbei, princeton.edu
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Spatial Equilibrium

Why do so many people live in so few places?

Spatial equilibrium: the central tool of the urban economist

There is at least someone on the margin across space

⇒ Their utility must be equalized across space

Spatial equilibrium for individuals requires

U (wc , pc , ac ) = Ū for all places c

1 Higher income wc
2 ... is offset by higher prices pc
3 ... or by lower “amenities” ac
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House Prices and Income
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coeff:3.777 se:.2785 R2:.4033

Fig. 3: Housing Value on Median Income Across MSAs - 2000
Median Income 2000
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Fig. 4: Real Income on January Temperature Across MSAs - 2000
January Temperature
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Is The Rent Too Damn High?

Net income = wages —housing costs

Simplest model of worker welfare: U = w − p + a
Every household requires one unit of housing

Common measure of housing affordability: p/w

Influential in policy circles, attributed to economists

Does this make sense?

1 w1 = $40, 000, p1 = $10, 000 ⇒ p1/w1 = 25%
2 w2 = $60, 000, p2 = $30, 000⇒ p2/w2 = 50%

Where would you rather live?

A more sophisticated utility function won’t change much

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 18 / 67



Is The Rent Too Damn High?

Net income = wages —housing costs

Simplest model of worker welfare: U = w − p + a
Every household requires one unit of housing

Common measure of housing affordability: p/w

Influential in policy circles, attributed to economists

Does this make sense?

1 w1 = $40, 000, p1 = $10, 000 ⇒ p1/w1 = 25%
2 w2 = $60, 000, p2 = $30, 000⇒ p2/w2 = 50%

Where would you rather live?

A more sophisticated utility function won’t change much

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 18 / 67



Is The Rent Too Damn High?

Net income = wages —housing costs

Simplest model of worker welfare: U = w − p + a
Every household requires one unit of housing

Common measure of housing affordability: p/w

Influential in policy circles, attributed to economists

Does this make sense?

1 w1 = $40, 000, p1 = $10, 000 ⇒ p1/w1 = 25%
2 w2 = $60, 000, p2 = $30, 000⇒ p2/w2 = 50%

Where would you rather live?

A more sophisticated utility function won’t change much

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 18 / 67



Income and Climate
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Fig. 3: Housing Value on Median Income Across MSAs - 2000
Median Income 2000
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Fig. 4: Real Income on January Temperature Across MSAs - 2000
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Hedonics

The power of spatial equilibrium: spatial hedonics (Rosen 1979)

How can you identify consumption amenities?

They are associated with lower incomes, controlling for house prices

Or with higher house prices, controlling for incomes

A mild climate is the most obvious natural amenity

There are also man-made amenities, such as good public services

Trickier empirically because they are endogenous
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Bricks and Mortar
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Demand for Housing

You cannot understand cities– or the spatial economy– without
understanding housing markets

House prices are the main determinant of real wages

A house is most households’main asset by a wide margin

Not any other asset: it reflects demand for a location

Demand for housing is the worker’s side of spatial equilibrium

U (wc , pc , ac ) = Ū for all c

With our simplified welfare function, housing demand yields

pc = wc + ac for all c
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Housing and Urban Dynamics

Population and the stock of housing units co-move almost perfectly

1 Variation in vacancy rates is modest

10th percentile: 4.9% —90th percentile: 14.8%
Small effect of population growth on vacancies

2 Variation in household size is modest

Overall decline: 1970 average: 3.15 —1980 average: 2.75
The R2 of household size on population is 0.06
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Changes in Population and Vacancy Rates

Figure 2 provides additional evidence that changes in city populations are unlikely

to have been achieved through changes in vacancy rates. While there is a negative

relationship between the growth rate of population from 1990 to 2000 and the change

in the vacancy rate over the same time period, a 0.1 log point increase in population is

associated with only a 0.8 percentage point decrease in vacancy rate. This magnitude
implies that as a city grows by 10 percent, that city’s vacancy rate would decline by

eight-tenths of one percent. Furthermore, the R2 of the reverse regression reveals that

only 13% of changes in population can be explained by changes in vacancy rates during

this decade.1 Thus, population growth in cities is not likely to be achieved solely or even

largely through changes in the fraction of occupied housing units.

Even if the amount of occupied housing remains the same, changes in the local

population could occur if the number of people per household changed. For example,

rising housing prices might cause larger households to crowd into smaller homes, thus
weakening the link between the total population and the size of the housing supply.2

Over the past 30 years, the average number of people per housing unit has declined as

families have become smaller. The average number of people in each occupied housing

unit in our sample of metropolitan areas fell from 3.15 in 1970 to 2.56 in 2000, with the

bulk of that decline occurring in the first ten years (there were 2.75 people per house-

hold in 1980).3 These changes help to explain how the population in certain locations

such as Detroit was able to decline more quickly than the housing stock during the

Figure 2. Changes in population and vacancy rates, 1990–2000.

1 Further evidence suggesting that vacancy rates do not play a large role in urban dynamics can be found in
Hwang and Quigley (2004), who find that local macroeconomic conditions such as income and
unemployment do not have a significant impact on vacancy rates.

2 Although in a very different context, the issue of ‘crowding’ was central to some of the early work in
modern urban economics. In addition to the works cited above, see Kain and Quigley (1975) for an
examination of crowding in the context of race and discrimination.

3 Household size is defined as the number of people living in households divided by the number of occupied
housing units. The actual decline in household size is likely to have been larger than reported between
1970 and 1980 due to a change in the definition of the population living in group quarters (Ruggles and
Brower, 2003).
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Population and Household Size

1970s. If the typical household size in an area shrank by the national average and if no
new homes were built, the population in a metropolitan area could have fallen by as

much as 13% in the 1970s. In contrast, declines in household size were substantially

smaller in the 1980s and 1990s. Therefore, changes in household size cannot account for

the changes in population we observe during these later decades.

The weak connection between household size and metropolitan area population is

illustrated in Figure 3, which plots the relationship between the logarithms of these two

variables in 2000. The relationship is statistically significant, but it is not economically

important. The R2 from the underlying regression is only 0.06, and the dispersion
depicted indicates that there are many other factors driving population differences

across cities besides differences in household size. In other words, relatively little growth

or decline of city populations has occurred in recent decades that can be attributed to

changes in household size. Because changes in the number of occupied housing units

also cannot explain differences in city growth rates, growth must have been accommod-

ated through changes in the total number of housing units.

2.3. Urban decline and durable housing

Previous research by Glaeser and Gyourko (2005) contends that many features of

declining cities can be understood only as the result of the durable nature of housing.

Because housing is very slow to deteriorate, the elasticity of housing supply is very low

in response to a decline in housing demand. One of the key predictions of the model in

their article is that cities grow more quickly than they decline.
In this article, we provide additional evidence pertaining to the durability of housing

from the American Housing Survey (AHS) and decennial Census. One useful gauge of

the durability of homes is how rarely they disappear from the housing stock. Using the

panel structure of the AHS, we calculated the permanent loss rates of housing units

using central city data from the national core files over the four two-year periods

between 1985 and 1993. Every two years, between 1.3 and 1.8% of housing units either

permanently exit the housing stock or suffer such severe damage as to render the units

Figure 3. Metropolitan area population and household size, 2000.
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The Housing Market

Demand for housing = demand for productivity and amenities

pc = wc + ac for all c

The quantity of housing coincides with population Lc
House prices pc and quantity Lc are determined in equilibrium

The other half of the market is the supply of housing

Houses are a physical good supplied by builders
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Supply of Housing

Several interesting idiosyncratic features of housing supply

1 Housing is extremely durable

Permanent loss of housing units below 1% per year
The downward elasticity of housing supply is very low
Cities grow much faster than they decline

2 The upward elasticity of housing supply is variable

Significant differences in topography (Saiz 2010)
Huge differences in regulation (zoning, etc.)
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Housing Unit Growth in Cities with 100,000+ Residents

uninhabitable. This suggests that the housing stock of a city is unlikely to decline by
more than 1% per year or 10% per decade.

Low rates of housing destruction imply that the distribution of growth rates of the

housing stock will be skewed to the left. In Table 2, we report data on the fastest and

slowest growing cities during the 1970s, 1980s and 1990s. The sample includes all cities

with more than 100,000 residents at the beginning of each decade. We look at cities here

instead of metropolitan areas because only central cities have experienced declines in

demand during the past several decades. Even in metropolitan areas like Detroit, the

demand for housing in the suburbs has increased over time.
Some cities obviously have had the ability to expand their housing stock extremely

rapidly. Housing units in Las Vegas grew by approximately 50% in both the 1980s and

the 1990s. The stock of units in Colorado Springs grew by more than 60% during the

1970s. While there seems almost no upper bound on growth, declines rarely exceed 10%

of the beginning of decade stock. Over the entire 30-year period, in only five cases did a

city lose 11% or more of its housing stock in a single decade: St. Louis in the 1970s

(–16.5%), Detroit in both the 1970s and 1980s (–11.5 and –14%, respectively), and Gary

and Newark in the 1980s (–14.5% and –16.9%, respectively). This lower bound on the
decline in housing units is consistent with the annual rate of housing loss of no more

than 1% calculated just above using the AHS. In addition, the biggest population

declines have only been modestly more severe than the corresponding changes in the

housing stock (see Glaeser and Gyourko, 2005).

In summary, many of America’s declining cities have housing prices that are too

low to justify new construction. To understand the population and employment

dynamics of this group, it is particularly important to recognize the key role played

Table 2. Housing unit growth cities with 100,000þ residents

Bottom five Top five

1970–1980

St. Louis �16.5% Colorado Springs 64.1%

Detroit �11.5% Austin 53.7%

Cleveland �9.8% Albuquerque 52.2%

Buffalo �6.0% Stockton 48.4%

Pittsburgh �5.8% San Jose 46.4%

1980–1990

Newark �16.9% Las Vegas 49.1%

Gary �14.5% Raleigh 47.1%

Detroit �14.0% Virginia Beach 46.9%

Youngstown �10.0% Austin 39.3%

Dayton �7.7% Fresno 37.7%

1990–2000

Gary �10.5% Las Vegas 53.5%

Hartford �10.3% Charlotte 28.8%

St. Louis �10.2% Raleigh 25.0%

Youngstown �9.6% Austin 22.3%

Detroit �9.3% Winston-Salem 21.3%

Data source: Decennial censuses for 1970, 1980, 1990, 2000. Housing units defined to include

owner-occupied and rental units.
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Housing Supply and the Impact of Productivity Shocks

In this article we re-unite the topics of urban and real estate by exploring the role that
housing supply has played in mediating urban dynamics over recent decades. Our par-

ticular interest is how the nature of supply impacts the form that urban success takes.

That is, how do differences in supply-side conditions across areas help determine

whether demand shocks translate primarily into changing prices or quantities? While

our empirical analysis at the metropolitan area level leads us away from the micro-level

issues such as segregation and bid-rent patterns that were discussed by the authors cited

above, our intellectual debt to them is clear.

Figure 1 illustrates the key issues. If a city’s housing supply is relatively elastic, we
should expect an outward shift in demand to result in an increase in population, while

the corresponding increase in housing prices should be relatively modest (see point A).

Even in the face of a major positive demand shock, unfettered new supply should

prevent the price of housing from rising much above construction costs. Moreover,

new construction helps ensure that an increase in labor demand will not lead to large

increases in wages because an elastic supply of homes helps create an elastic supply of

labor. However, if housing supply is inelastic, then positive shocks to urban productiv-

ity will have little impact on new construction or the urban population. Because the
number of homes does not increase significantly, housing prices must rise (point B).

Wages should rise as well, both because firms have become more productive and

because workers must be compensated for rising housing prices. In contrast, if an

amenity level rises in a city with an inelastic housing supply, then nominal wages

(which are determined by labor demand) will be unchanged and housing prices will

rise, implying a decline in real wages.

Our analysis begins in Section 2 with a review of the extraordinarily tight link

between population and the stock of housing across areas within the United States.
The number of people in an area can be thought of as a multiple of the number of

housing units. Moreover, this relationship is strong in term of growth rates, not just in

the levels. To break the tight link between the number of homes and the number of
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Figure 1. The nature of housing supply and the impacts of demand shocks.
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A Simple Model of Housing Supply

Housing supply is the product of land T and building height h

The cost of building at height h on a surface T is

C (h,T ) = ψ

(
h
δ

)δ

T for δ > 1

Convex cost of building up
Linear cost of building out

Each city c has an exogenous endowment of land Tc
Natural and regulatory constraints

Profit-maximizing landowners in city c build at height

hc = argmax
h

{
pchTc − ψ

(
h
δ

)δ

Tc

}
= δ

(
pc
ψ

) 1
δ−1
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Housing Market Equilibrium

Housing supply is

Hc ≡ hcTc = δ

(
pc
ψ

) 1
δ−1
Tc

or identically

pc = ψ

(
Hc
δTc

)δ−1

Housing demand is given by spatial equilibrium

pc = wc + ac

In equilibrium, the market clears: supply = demand
The equilibrium quantity of housing in city c is

Hc = δ

(
wc + ac

ψ

) 1
δ−1
Tc
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A Simple City Model

The goal of a city model is to understand why cities grow and change

Many interesting models look within cities

Maybe we’ll have time to start doing that too

Three equilibrium conditions are needed

1 Workers need to be indifferent across cities

Spatial equilibrium

2 Housing markets need to clear in each city

The supply of housing equals the demand for housing

3 Labor markets need to clear in each city

The demand for labor equals the supply of labor
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The Firm’s Problem

Firms produce output using labor and capital

f (K , L) = ALβK 1−β for β ∈ (0, 1)

Cobb-Douglas technology, constant returns to scale

Output is sold on the world market at a price of 1

Each city c has an exogenous endowment of capital Kc
Profit-maximizing capitalists in city c employ

Lc = argmax
h

{
ALβ

cK
1−β
c − wcLc

}
=

(
βA
wc

) 1
1−β

Kc
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Labor Market Equilibrium

Labor demand is

Lc =
(

βA
wc

) 1
1−β

Kc

or identically

wc = βA
(
Kc
Lc

)1−β

Labor supply is given by the housing market equilibrium
We have already incorporated spatial equilibrium there

Each worker needs one unit of housing, so labor supply is

Lc = Hc = δ

(
wc + ac

ψ

) 1
δ−1
Tc

or identically

wc = ψ

(
Lc

δTc

)δ−1
− ac
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Equilibrium City Size

Our three-fold equilibrium yields city size Lc such that

βA
(
Kc
Lc

)1−β

= ψ

(
Lc

δTc

)δ−1
− ac

1 Increasing in consumption amenities: ∂Lc/∂ac > 0
2 Increasing in the supply of land: ∂Lc/∂Tc > 0

Construction amenities: also building costs ∂Lc/∂ψc < 0

3 Increasing in the supply of capital: ∂Lc/∂Kc > 0

Production amenities: also productivity ∂Lc/∂Ac > 0
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Equilibrium Prices

The equilibrium simultaneously yields wages wc such that

δ

(
wc + ac

ψ

) 1
δ−1
Tc =

(
βA
wc

) 1
1−β

Kc

Comparative statics: ∂wc/∂ac < 0, ∂wc/∂Tc < 0 and ∂wc/∂Kc > 0

Finally, house prices are pc such that

δ

(
pc
ψ

) 1
δ−1
Tc =

(
βA

pc − ac

) 1
1−β

Kc

Comparative statics: ∂pc/∂ac > 0, ∂pc/∂Tc < 0 and ∂pc/∂Kc > 0

What’s the intuition? How about the returns to capital Kc?
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The Rosen—Roback Approach

How does a measurable variable xc impact city characteristics?
We can invert our comparative statics and we will know!

1 Worker’s spatial equilibrium gave us hedonics:

∂ac
∂xc

=
∂pc
∂xc
− ∂wc

∂xc
2 Identically, production amenities from profit maximization:

∂ lnKc
∂ ln xc

=
∂ ln Lc
∂ ln xc

+
1

1− β

∂ lnwc
∂ ln xc

What does this tell us about weather and production amenities?

3 Finally, construction amenities from optimal housing supply:

∂ lnTc
∂ ln xc

=
∂ ln Lc
∂ ln xc

− 1
δ− 1

∂ ln pc
∂ ln xc

Weakest empirically because δ is hard to estimate convincingly
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Why Cities?

Our simple model links urban success to city amenities

1 Consumption amenities

Increasing consumer appeal of cities
Historically, though, cities were pretty bad places to live
Crime, social distress, epidemics

2 Construction amenities

Important across cities: the rise of the Sun Belt
But high-density building is always much more expensive

3 Production amenities

The main and historically the only reason for cities to exist
Productivity appears to be considerably higher in cities
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Wages and City Population
Cities and Skills 317

Fig. 1.—Wages and SMSA population. Wage p 2,732 log (population) � 4,332 (340); R2

p .579; number of observations p 49. Data from Statistical Abstract of the United States
(Austin, TX: Reference, 1992), tables 42, 670. The unit of observation in both of these
regressions is the SMSA. Standard errors are in parentheses beneath parameter estimates.

Kuznets 1970 for early data). In 1970, the urban wage premium was
slightly larger than it is today; families in Standard Metropolitan Statistical
Areas (SMSAs) with over 1 million residents earned 36% more than fam-
ilies living outside of SMSAs.2 While the premium from living in a central
city has fallen over time, the earnings gap between those who work in a
large city and those who work outside a large city is still larger than the
earnings gaps between the races or between union and nonunion members.

Higher costs of living and urban disamenities may explain why labor
does not flock to this high pay, but if urban wages are so high, why do
so many firms stay in cities?3 After all, more than 22% of U.S. nonfarm
business establishments are in America’s five largest metropolitan statis-
tical areas. In the New York City area alone, which has the highest wages
in the country, there are 555,000 establishments.4 Firms, even those that
sell their goods on the national market, appear willing to pay the high
wages in cities. The best explanation for the continuing presence of firms
in cities is that these higher wages are compensated for by higher pro-

2 The wage premium for living in a smaller SMSA was 21%. Both of these
figures come from Current Population Reports Wages by Metropolitan/Non-
metropolitan Residence. These numbers are not directly comparable with our
own since they are family figures, not worker figures.

3 Firms do appear to leave areas with wages that are not compensated for by
higher productivity (Carlton 1983).

4 Both the New York area and the five largest metropolitan areas taken as a
whole have more nonfarm establishments per capita than the country as a whole.
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The Urban Wage Premium

Wages are higher in larger cities

True in history and around the world

Why are firms in larger cities willing to pay higher wages?

Workers must be more productive there

w = pfL (K , L) in our model and approximately in reality

Could it be that better workers live in larger cities?

Sorting doesn’t seem to be the whole story

1 Firms pay workers higher nominal wages
2 But workers don’t enjoy higher real wages

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 40 / 67



Wages Adjusted by Cost of Living

320 Glaeser and Maré

Fig. 2.—Wages adjusted by cost of living. Wage/cost of living p 213 log (population) �
21828 (455); R2 p .006; number of observations p 37. Data from Statistical Abstract of the
United States (Austin, TX: Reference, 1992), tables 42, 670; ACCRA Cost of Living Index,
vol. 25, no. 3 (Louisville, KY: ACCRA, 1992). The unit of observation in both of these
regressions is the SMSA. Standard errors are in parentheses beneath parameter estimates.

derstand why firms do not flee these high-wage areas. These two questions
together can be thought of as explaining labor supply and labor demand
in cities.

The labor-supply question (why do workers not come to high wage
cities?) can be seen in the simple formalization. Assume that each indi-
vidual (indexed k) is endowed with a quantity of efficiency units of labor
to sell on the labor market (denoted fk), and the wage per efficiency unit,
fi, is different in each location i. The price level Pi may also be different
across locations. To ensure that workers do not flock to particular cities,
it must be true that fkqi/Pi, which means that real wages must be constant
over space. Thus, half of the explanation of the urban wage premium
requires showing that prices are higher in large cities.6

These arguments also imply that , where˜ ˜ ˜ ˜W � W p f � f � log (P/P)i j i j i j

denotes the logarithm of the geometric mean of any variable X withinX̃i

city i.7 Higher wages in an area must reflect either higher ability levels
or higher prices (otherwise workers would have to respond to wage dif-
ferences). This equation also means that if real wages are not higher in
large cities, then ability levels are not higher in those cities either.

The labor demand question is more puzzling. Firms will remain in

6 If real wages are high in some areas, then urban theory (see Roback 1982)
argues that amenities must be lower in those areas.

7 We define where Ni is the population of city i, and Xki
N˜ iX p � log (X )/N ,i kp1 ki i

are the levels of X for all of the residents (indexed with k) of city i.
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Urban Productivity

Three classes of explanations for the greater productivity of cities

1 Cities have more capital

But why? Isn’t capital pretty mobile over the long run?

2 Cities have natural advantages

Certain places are geographically blessed
People congregate there, so they form cities

3 Density itself makes cities more productive

The concentration of people and firms raises productivity
This is called agglomeration economies
People still prefer agglomerating in places with natural advantages
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Natural Advantages

1 Farmland

The fertile crescent, Egypt, India, China
Chicago and the great plains

2 Waterways

Transportation, power, water supply and sewage
Classical antiquity in the Mediterranean; also the US

3 Mines

Coal and industrialization
Northern England, the Ruhr basin, Pittsburgh

4 Seats of political power

Not truly natural, but the sovereign has to be somewhere
In most countries the capital is the largest city; not in the US
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Transport Costs and the Rise of US Cities

American cities grew on waterways before 1900

8 on the Atlantic (Boston, Providence, New York, Jersey City, Newark,
Philadelphia, Baltimore, Washington)
5 on the Great Lakes (Milwaukee, Chicago, Detroit, Cleveland, Buffalo)
3 on the Ohio (Louisville, Cincinnati and Pittsburgh)
3 on the Mississippi (Minneapolis, St. Louis, New Orleans)
1 on the Pacific (San Francisco)

Before railroads, it was a lot cheaper to ship by water than by land

Canals and then railroads were built to complement natural waterways
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Transport Costs and Agglomeration Economies

Advantage of reducing transport costs = agglomeration economies

New Economic Geography: Krugman (1991) and descendants

1 Transport costs
2 Increasing returns = fixed costs of production at the firm level

Producers and consumers want to be close to each other

Manufacturing locates in transportation hubs

Centralized to exploit economies of scale
Close to ports and railroads for market access

Smaller cities throughout the US catering to diffuse agriculture
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The Port of New York

New York City takes off 1790—1860

Population: 33 to 814 thousand (117% to 300% of Philadelphia)
Exports: $13 to 145 million (108% to 853% of Boston)

The best Atlantic harbor

Centrally located (vs. Boston, Charleston, New Orleans)
Deep water and close to the ocean (vs. Baltimore, Philadelphia)
Inland navigation on the Hudson and on the Erie Canal (1825)

Complementary to shipping technology

Tonnage increases from <500 to >1500 tons
Specialized ships for hub and spoke network
Triangular trade with Europe and the South
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Manufacturing Around the Port

The main employer in NYC was manufacturing, not shipping

Already in the early 19th century, unlike in Boston

Consistently three main industries

1 Sugar refining

Largest industry by value-added, 1810-1860
Large economies of scale
Best to refine after a long, humid shipment

2 Garment industry

Largest industry 1860-1970

3 Printing and publishing

Rises from third in 1860 to first in the 1970s
Originally pirating British books fresh off the ship
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New York’s Garment District
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Chicago and the Great West

Chicago was built on the Chicago portage

Connection between the Mississippi system and the Great Lakes
Illinois and Michigan Canal (1848)
Then it becomes a railroad hub

Chicago takes off 1860-1920

Population: 112,000 to 2,702,000 (14% to 48% of New York)

The hub for the Great Plains

How do you ship and consume corn?
By slaughtering pigs and curing pork
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Chicago’s Stockyards
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Chicago and Urban Innovation

Chicago was built on transportation

However, it truly flourished thanks to innovation

1 The refrigerated rail car

A way to ship (corn in the form of) beef as well as pork

2 McCormick’s reaper

Enhancing the productivity of agriculture supplying the city

3 Mail-order business: Ward and Sears

Increasing effi ciency in sales to farmers in the great hinterland

4 The skyscraper

The city literally invents its own density

5 Trading in agricultural commodities and finance

The rise of what Chicago mostly does today
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Secular Decline in Transport Costs
Cities, regions and the decline of transport costs 203

Fig. 3. The costs of railroad transportation over time. Source: Historical Statistics of the US (until 1970),
1994, Bureau of Transportation Statistics Annual Reports 1994 and 2002

Fig. 4. Revenue per ton-mile, all modes. Source: Bureau of Transportation Statistics Annual Reports

the data does suggest a remarkable reduction in the real cost of shipping goods over
the twentieth century.

Figure 4 shows the trends in costs for other industries. We have included data
since 1947 for trucks and pipeline (water is the missing major mode). These figures
illustrate nicely the huge gap in shipping costs between trucks and the other modes
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What Do Declining Transport Costs Imply?

1 People are no longer tied to natural resources Longitude

2 Consumer amenities are becoming more important Weather

Los Angeles: the 20th century consumer city built on great weather

3 Services are in dense areas; manufacturing is not Services Manufacturing

Manufacturing no longer needs proximity to customers or suppliers
But service firms now do– more than they did in the past

Also changes in urban form: Los Angeles and sprawl

Increasing concentration in a few metro areas
Increasing dispersion within each metro area

Forward
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The Emptying of the Hinterland
216 E.L. Glaeser, J.E. Kohlhase

Fig. 11. The emptying of the hinterland, 1920–2000

declined in the centre. The estimated regression is:

Log

(
Population in 2000
Population in 1920

)
= −7.3

(0.35)
− 0.07

(0.003)
× Longitude

(Less than −100 degrees)
+ 0.03

(0.002)

× Longitude
(More than −100 degrees)

(4)

where R2 = 0.14, standard errors are in parentheses, and the number of counties is
3056. Again, this estimated relationship is robust to many other factors. For exam-
ple, latitude also has a significant effect on growth over this period, but including
this does not materially impact the coefficients on longitude. We are witnessing the
rise of the US as a coastal nation, which is emphasised by Rappaport and Sachs
(2000). While both of these regressions and graphs represent rough proxies, they
suggest that natural advantages are becoming increasingly irrelevant to the location
of people and economic activity.

Of course not every county in the hinterland is declining in relative importance.
Some communities, especially those with remarkable natural beauty or other con-
sumer amenities, are actually gaining in population. We explore this effect in the
next section.

Implication 2: Consumer-related natural advantages are becoming more important

Implication 2 is the natural counterpart to implication 1. If innate productive ad-
vantages are becoming increasingly irrelevant, then innate consumption advantages
should become more important. This helps us again to understand the hollowing of
America. Living in the hinterland has become less valuable, but people would not
have moved if the coasts did not have other innate attractions. Here we show the
importance of weather variables in predicting the success of different areas.

log
(
N2000
N1920

)
= − 7.3

(0.35)
− 0.07
(0.003)

L<−100o + 0.03
(0.002)

L>−100o

Back
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The Growth of Temperate Places
Cities, regions and the decline of transport costs 217

Fig. 12. The growth of temperate places, 1980–2000

Because our weather variables are at the city, not county level, we look at the
relationship between metropolitan area growth and mean January temperatures.
Data availability limits our focus to the 1980 to 2000 period. Figure 12 shows the
basic connection. The estimated regression is:

Log

(
Population in 2000
Population in 1980

)
= −0.08

(0.02)
+ 0.0054

(0.0005)
× Jan. Temp. (5)

where R2 = 0.30, standard errors are in parentheses, and there are 275 observations.
As January temperatures rise by 10 degrees, expected growth over this time period
is expected to increase by 5.4%. Again, the result is robust to the use of alternative
controls, and the results are robust to exclusion of cities in California or any other
individual state.

Other weather variables, such as average precipitation, are also potent predictors
of metropolitan growth over this time period. Using county level population data
and the average January temperature of the largest city in the state, we also see a
large effect of warm weather on growth over the entire time period. For example, a
ten-degree increase in state January temperature increases county level population
growth between 1920 and 1950 by 8%. This is not merely a post-war phenomenon.

This is not a prediction that everyone will move to California. Of course there
is no innate problem with all of America living there. California’s total land area is
approximately 100 million acres, which could comfortably house every American
family on a one-half acre lot. Two factors tend to break the growth of that area.
First, some consumers may actually prefer the environmental bundle on the east
coast or in the south. Second, California itself appears to have decided to use growth
controls to limit the expansion of the housing stock in the state. Growth controls
have significantly slowed the development of that state over the past twenty years.

log
(
N2000
N1980

)
= −0.08

(0.02)
− 0.054
(0.0005)

Jan. Temp.

Back
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Services and Density
Cities, regions and the decline of transport costs 221

Fig. 13. Services and density

areas, but manufacturing will be located in places of medium or low density. Since
manufacturing still requires workers, it seems unlikely that it will be located in the
lowest density areas, The most likely locations are where land is relatively cheap
and firms do not have to pay for proximity to consumers. Conversely, services will
locate in the densest counties, especially those with the most value added.

Figure 13 shows the relationship between the share of adult employment in
finance, insurance and real estate, and the logarithm of population over land area
at the county level. Both variables are at county level. The relationship shown in
the graph is:

Employment in FIRE in 1990
Total Employment

= 0.023
(0.0007)

+ 0.0057
(0.00016)

× Log

(
Population in 1990
County Land Area

)
(6)

where R2= 0.27, standard errors are in parentheses and there are 3,109 observations.
The coefficient means that as density doubles, the share working in this industry
increases by 57%. This is a small sector of the economy, but it is particularly likely
to be located in high-density areas.

The relationship for the larger service sector is:

Employment in Services in 1990
Total Employment

= 0.19
(0.002)

+ 0.0058
(0.0005)

× Log

(
Population in 1990
County Land Area

)
(7)

where R2 = 0.04, standard errors are in parentheses, and there are 3,109 observa-
tions. Services are spread much more evenly than finance, insurance and real estate,

Employment in FIRE
Total Employment = 0.023

(0.0007)
+ 0.0057
(0.00016)

log N1990L

Back
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Manufacturing and Density
222 E.L. Glaeser, J.E. Kohlhase

Fig. 14. Manufacturing and density

but there is still a strongly significant tendency for services to be disproportionate
in high-density areas. The magnitude of this effect is that services represent 20% of
employment in the lowest density counties and rise to include 27% of employment
in the densest areas.

As shown in Fig. 14, the relationship between manufacturing and density is
non-monotonic and appears to be highest in middle-density regions. As discussed
earlier, only 10% of the population lives in those counties with the lowest density
levels, and manufacturing does not locate there either. Indeed, these low density
places are heavily based in the agricultural, fishing, forestry and mining sector of
the economy. On average, 16% of the employment in counties with density levels
below the median are in this sector. By contrast in the counties with density levels in
the top ten-tenth of U.S. counties, only 1.6 % of employment is in this sector. Once
we exclude these unpopulated areas, the relationship between manufacturing and
density is strongly negative. Across the densest one-half of counties, we estimate:

Employment in Manufacturing
Total Employment

= 0.31
(0.01)

− 0.02
(0.002)

× Log

(
Population in 1990
County Land Area

)

(8)

where R2 = 0.06, standard errors are in parentheses, and the number of observa-
tions is 1,554. The relationship is not overwhelming, but it is generally true that
manufacturing is not located in the highest density tracts, just as we would expect
if manufactured goods are inexpensive to ship.

In the densest half: Employment in Mfg.Total Employment = 0.31
(0.01)

− 0.02
(0.002)

log N1990L

Back
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Connecting People

A city is the absence of physical space between people and firms
Transport costs for goods may no longer matter too much
Transport costs for people and ideas matter ever more

Despite IT, perhaps because of IT: Silicon Valley

1 Benefits of deep local labor markets

Pooling, matching, division of labor
Also for consumers: restaurants, dating, ...

2 Human capital and innovation spillovers

so great are the advantages which people following the same
skilled trade get from near neighbourhood to one another. The
mysteries of the trade become no mysteries; but are as it were in
the air

Marshall, Alfred. 1890. Principles of Economics. Book IV, Ch. X, § 3
Back
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Human Capital and Urban Growth, 1980-2000

Figure 1 shows the correlation between the growth of the logarithm of
population between 1980 and 2000 and the share of adults in 1980 with
college degrees among metropolitan statistical areas. Table 1 (panel a)
shows the correlation between metropolitan-area growth and the primary
independent variables over the entire 1970–2000 period. Table 1 (panel
b) shows similar correlations at the city level. In both cases, there is a
significant association between initial education and later growth. The
correlation between the share of college graduates and population growth
is 18 percent for cities and 30 percent for metropolitan areas. Descriptive
statistics on all variables are presented in appendix table A-2.

While we focus primarily on the share of the adult population with
college degrees, an alternative measure of human capital, the share of
adults who dropped out of high school, is a stronger (that is, more nega-
tive) correlate of city growth but a weaker correlate of MSA growth. This
suggests that the impact of higher education may be more important at
the MSA level (maybe because of a productivity effect), whereas the

Edward L. Glaeser and Albert Saiz 51

Figure 1. Growth of Metropolitan Statistical Area (1980–2000) and Human Capital
(1980)

Share with bachelor’s degree, 1980

 Growth 1980–2000
 Fitted values

.1 .2 .3 .4

-.5

0

.5

1

Fitted line from the regression: log(pop2000/pop1980) = 0.0611 + 1.001 × share with bachelor’s degree in 1980. 
(0.036) (0.209)

R squared: 0.067, N: 318.
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Human Capital and City Growth

Cities with more educated residents have faster population growth

+σ ≈ 1% share of college graduates
⇒ +σ/4 ≈ 0.5% decennial growth

1 Consumer City: cities increasingly depend on consumption amenities

Educated neighbors are a consumption amenity

2 Information City: cities exist to facilitate the flow of ideas

Educated workers specialize in ideas

3 Reinvention City: cities survive by adapting to new technologies

Educated people are the drivers of change

Productivity drives the connection between skills and growth

Education predicts future growth in house prices and nominal income
Real wages are not declining and may be rising with skill
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Employment in Knowledge Sectors and Spillovers

2000 Share in High Skill Occ.
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Specialization in Knowledge Sectors and Income Growth

1980 Share in High Skill Occ.

 Change Income 1980­2000  Fitted values

.02 .04 .06 .08 .1

0

.2

.4

.6

Akron, O

Albany­S

Albuquer

Allentow

Atlanta­

Austin­R

Bakersfi

Baltimor

Baton Ro

Birmingh

Boston­Q

Buffalo­

Canton­M

Charlest

Charlott

Chicago­

Cincinna

Clevelan

Columbia

Columbus

Dallas­P

Dayton,

Detroit­

El Paso,

Fort Lau

Fort Way

Fresno,Gary, IN

Grand Ra

Greensbo

Harrisbu

Hartford

Honolulu

Houston­

Indianap
Jackson,

Jacksonv

Kansas C

Knoxvill

Lancaste

Las Vega

Little R

Los Ange

Louisvil

Memphis,

Milwauke

MinneapoNashvill
Nassau­S

New Orle

New York

Newark­U

Oklahoma

Omaha­Co

Orlando,
Oxnard­T

Philadel

Phoenix­

Pittsbur

Portland

Providen

Richmond

Riversid
Rocheste

Sacramen

Salt LakSan Anto

San Dieg

San Fran

San Jose

Seattle­

Spokane,

Springfi

St. LouiStockton Syracuse

Tacoma,

Tampa­St

Toledo,
Tucson,

Tulsa, O

WashingtWest Pal

Wichita,

Youngsto

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 62 / 67



Increasing Specialization in Knowledge Sectors

1980 Share in High Skill Occ.

 Change Share in High Skill Occ.  Fitted values
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Cities and Ideas

Human knowledge is based on interactions with others

Urban density facilitates interactions and enables the flow of ideas

New ideas generally come from combining old ideas

Cities thrive from bringing together disparate activities

Beware of concentration and specialization (Chinitz, Jacobs)
Small average firm size strongly predicts employment growth

Cities are hubs of economic, social, cultural, political innovation

Rising importance of ideas: this role is more important than ever
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Reinvention in the Frost Belt

All older, colder US cities were in huge trouble in the 1970s

Diverging paths explained by skills and innovation

The role of human capital is stronger in this subsample

1 New York, Chicago and Boston have thrived

Switched from manufacturing to idea-oriented industries
Profited from globalization: a world market for their innovation

2 Detroit, St. Louis and most of the Rust Belt are in deep decline

No new development to replace manufacturing
But manufacturing decentralized, even before outsourcing

Giacomo Ponzetto (CREI) Bojos per l’Economia! Saturday 3 February 2018 65 / 67



Boston: Commerce to Manufacturing

Founded in 1630 as Winthrop’s “City upon a Hill”

A religious community, not a production-oriented colony
Human capital: Boston Latin (1635), Harvard College (1636)

Exports foodstuff and wood to other colonies

New England had cheaper land than the South and the Caribbean

Overtaken by New York and Philadelphia after 1740

Maritime reinvention, 1820-1850

New York provides the port
Boston provides the ships, sailors, merchants
Sail-specific human capital declines after 1840

Manufacturing reinvention, 1860-1920

China-trade capital and immigrant Irish workers
Switch from water to steam power
New England’s railroad hub
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Boston: Manufacturing to Services

Decades of population decline
1 Relative to the U.S., 1920-1950
2 Absolute, 1950-1980

Nation-wide trends working against Boston

Manufacturing left cities
Car cities replaced higher-density old cities
People fled cold places
The rich fled local redistribution

Nadir in the 1970s

75% of homes were worth less than construction costs

Skill-driven reinvention

Higher education
Professional, scientific, and technical services
Finance
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