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overnment battling the Demons of Density The Physical City by rulto



Puga and DelLaRoca’s Better Version of Glaeser and Mare’s
Learning in Cities
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From: Learning by Working in Big Cities
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Joint with Barza, Hidalgo and Viarengo
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Table 4. Experience and City Size Premia
Dependent Variable: Log of Median Wage in 2010 REAL
(1) 2) 3) ©) (3) (6) (7) (8)
PNADc PME
All Formal All Formal
Age 0.170%%* -0.289*%  0.160%**  -0.192%  0.186%** -0.059 0.170%%% -0.095
(0.012) (0.108) (0.013) (0.092) (0.008) (0.179) (0.009) (0.171)
Log of Population in 2002 0.121%% 0.026 0.085%** 0.012 0.154% 0.101% 0.144% 0.086%
(0.033) (0.017) (0.022) (0.011) (0.051) (0.039) (0.049) (0.033)
Age x Log of Population 0.028%%* 0.021%%%* 0.015 0.017
(0.007) (0.006) (0.011) (0.011)
Constant 4.646%%%  0.210%%F  5401%%%  6.604%%%  4204%*  5.047FF%  4464%%  5.380%%F
(0.575) (0.285) (0.394) (0.191) (0.825) (0.642) (0.793) (0.544)
Observations 1.194.000 1.194.000  866.135 866.135 394420 394420 344930 344930
R-squared 0.235 0.236 0.270 0.270 0.249 0.249 0.272 0.272
Adjusted R-squared 0.235 0.236 0.270 0.270 0.249 0.249 0.272 0.272
Literacy FE v v Vv v v v v v
Year FE v v v Vv v v v Vv

Economic Sector FE
Individual Fixed Effects

Notes: Results presented here are results from a standard Mincerian regression, estimated with OLS. Standard errors are clustered at municipality/ state
level. For PNADc we use the log of population at state level. For PME we use the microregion population. Significance level: * p <0.1; ** p<0.05, ***

p<0.01.



Table B2.

Replications de la Roca and Puga — Males in the Private Sector

(1) (2) () () () (6)
RATS Data, All Males in the Private Sector T+ Data, Inifial Poor Males In the
Private Sector
Initial Medium - Initial Medium -
Log of . Log of .
- Premium Term - Premium Term
Average (city Premium Average (ci Premium
Monthly o ty L L Monthly oo ty o _
. indicator (initial + 7.7 : indicator (initial + 7.7
Wage n . Wage 1n :
N coefficient years local - coefficient years local
2010 Real . 2010 Real .
column (1)) experience) column (1))  experience)
Log City Size 0.024% 0.030%** 0.020%** 0.039%#*
(0.00001) (0.00001) (0.00002) (0.00002)
City Indicator YES YES
Company Tenure in Years 0.025%®* 0.01 3%
(0.0001) (0.0002)
Company Tenure Squared -0.001 %% 0.0004 **
(0.00001) (0.000001)
Experience in the labor market (years)
The square of the experience in the labor -0.00] *#*#* -0.0049
market (0.00001) (0.00261)
Experience first to second largest urban 0.005%** 0.016%**
agglomerations (0.0008) (0.0010)
Experience 3rd to 4th largest urban 0.013%** 0.019% %%
agglomerations (0.0009) (0.0011)
Experience 5th to 7th largest urban 0.016%** -0.003%
agglomerations (0.0011) (0.0012)



Panel B: Initial Poor Males in the Private Sector

Medium - Term Premium (initial

Initial Premium .
1 7.7 years local experience)

Hn O B @ 0 (6)

Log of Population m 2002 0.015%* 0.008  0.020%** 0.026%**
(0.005) (0.006)  (0.006) (0.006)

Is North -0.142%%% 20, 14]%%% -0.159%%% (), 157
(0.008)  (0.008) (0.008)  (0.008)

North x Population -0.003 -().0327%x
(0.008) (0.009)

Constant -0.238%%  0.008 0094 -0.299%%=  0.017%*  -0.204%**
(0.062)  (0.005)  (0.068)  (0.067)  (0.005)  (0.070)

Observations 558 558 558 558 558 558

R-squared 0.015 0.374 0.377 0.024 0.407 0.429

Adjusted R-squared

0.013 0.373 0.374 0.022 0.406 0.426




Panel A: All Males in the Private Sector

Medium Term Premia

(1) (2) ),
Is North ( = 1 if it 1s North) -0.123%%%  -0.092%%* -0.038%**
(0.00005)  (0.00006) (0.00005)
Log of Population in 2002 0.031%**  -0.013%%** -0.002%**
(0.00002)  (0.00002) (0.00001)
Share of College Graduates -0.217%%%
(0.00064)
Complexity Measure 0.057%%*
(0.00004)
Exposure of Low Skilled to High Skilled 0.069%**
within Company at Microregion Level (0.00002)
Constant -0.354%%% (0, 116%** -0.027% %%
(0.00024)  (0.00026) (0.00016)
Observations 13,657,866 13,657,866 13,657,866
R-squared 0.515 0.599 0.770
_Adjusted R-squared 0.515 0.599 0.770




Initial City Premium

City Size and Wages (holding individual fixed)

City Size and Premia for the Initially Poor Exposure and Premia for the Initially Poor
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Switching to the US (w. Dillon and Kerr)

Figure 1: Dissimilarity imdex. 2000-2020
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MNotes: Figure plots wotdoplace dissmmlanty index from 2000 to 2020, The mdex measures the share of the less-educated

wotgdorce {or, equivalently, more-educated worlforce) that would need to move establishments in order to produce a
uniform education share across wotlplaces. Disdosure conducted under ESEDMC Project Number 2768. CEDEB-FY24-

P2756-F.11646, F11588.



Figure 4: Earnings growth of matched non-college workers 2000-2019 by occupation and establishment college share in 2000
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Notes: Fizure plots the earmings growth of matched non-college workers from 2000 to 2019 by occupation and establishment college share m 2000. Included individuals are aged 20-
44 vears old in 2000 and working in 2019, Individuals are matched on age, sex, and earnings in 2000, Occupation in 2000 15 measured through the Decential Census. Occupations are
sorted from lowest to highest earmings for non-college wotkers in 2000. Disclosure conducted under FESEDC Project Number 2766. CEDEB-FY24-P2766-R 11646, R11898.



Figure 3: Difference in average annual earnings of positively and negatively shocked
non-college workers following an event that changes the worker's establishment
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Notes: See Table 8 for movers analysis, appendix table 5 for stayers analysis, appendix table 7 for iquidation analysis,
and appendix table % for blockdevel analysis. Figure plots difference in matched average annual eamings from non-
college workers experiencing alarze positive versus negative shock in establishment college-education shares from an
establishment level mass move, stay, hquidation, and block level mass move-n event. Dollar values are m real 2000
levels. Disclosure conducted under FSEDC Project Number 2766. CEDRB-FY24-P2766-R 11646, E11895.
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Cell Phone Experienced Isolation (joint with Cody
Cook and Lindsey Currier after Athey et al, 2022)

Panel a) Overall experienced isolation (EI)

Racial isolation
All
Excluding time at home

Income isolation
All
Excluding time at home

Aggregate Students Adults
0.7092 0.7597 0.7075
0.3134 0.3763 0.3110
0.6154 0.6563 0.6136
0.2338 0.2630 0.2320

Panel b) Individual exposure to diversity

Racial diversity

Exposure to racial diversity

Exposure to NWD by WD

Exposure to WD by NWD

Average

Coefficient on isStudent
(Home CBSA controls)

Coefficient on isStudent
(Home tract controls)

0.2519

0.1943

0.3484

-0.0468
(0.0005)

-0.045
(0.0004)

-0.0282
(0.0009)

-0.0337
(0.0003)

-0.0356
(0.0003)

-0.0311
(0.0006)



Cook, Currier and Glaeser — experienced
segregation from cellphone records
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Immobility (joint w. Currier and Kreinder)
What is the State of Road Quality in the US?

- Significant disagreement about road quality in U.S.

- ASCE downgraded US roads from C+ to D— between 1988 to 2009
- Duranton, Nagpal & Turner (2020) document smoother highways over time

120

110

ASCE Road ’grade’

IRI

a0

1980 1990 2000 2010 2020 1080 1985 1990 1895 2000 2005 2010

(a) ASCE Highway Grades (DNT 2020) (b) International Roughness Index (DNT 2020)
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Data: Raw Uber Smartphone Vertical Acc Data

* Accelerometer data from smartphones of active ok
Uber drivers during Uber trips (~ 5Hz) | Y .
. . ] . x | _—
* Uber proprietary algorithm to re-align axes: vertical A7
acceleration — measures bumpiness of the trip / m
* Map-matched to road segments covering roughly a
block T
* Based on Open Street Map (OSM) road segments ;”vjyl
* Data periods: . \f‘”f

e entire US (August 2021)
e Chicago (April 2018 and March-August 2021)



A Measure of Road Roughness Independent of Speed

- We use the following specification (road segment r, trip /):

Zij = pr+7r - speedg+
V(i) + Priy + On(iy T €ri

FE: driver d(i), date (/), hour of day h(/)

- We regress the standard deviation of vertical acceleration on

- aroad segment fixed effect ji,
- aroad segment speed term 7,

We include driver, date, and hour fixed effects
- Driver FEs: hold vehicle bumpiness fixed when comparing road roughness

Estimate FE for >8.2m road segments, >516k km of road

Robustness: = Driverxsegment slopes = Coverage
6/42



Predicted Roughness in Cook County (Local roads, 20mph)

Our main measure of roughness:

Predicted roughness at fixed speed

- local roads: 20mph
- arterial roads: 32mph

- highways: 48mph

Robustness:

= Split sample (time)
= Split sample (trips)
= (Lack of) Selection

] Cock County Bordsr
7% Chicago City Barder
Roughness i 2%mph

= (.13 - 0.28
— .26 - 0,32
—0.32-0.3%
0.35-0.38
0.38 - 0,42
0.4L - 0,96
0.4 - 0.50
0.50 - 0.56
— {.56 = 0.56
— 0.86- 2,38

7/42



Uber Road Roughness and International Roughness Index (IRI)
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Uber Road Roughness and NYC PCI

- PCI data (pavement quality rating 1-10) June-October 2021
- Analysis at 1km x 1km grid level

- Correlation 0.24 between Uber roughness and PCI

- Uber roughness better at predicting speeds

Dependent variable:

75th percentile of speed (mph)
(1) (2) (3)

Uber Rougness (z-score) —5.152*** —5.465***
(0.293) (0.294)
NYC PCI —0.145 —(0.568%*F
(0.135) (0.110)
Constant 19.832** 19.265%* 24.146%*
(0.141) (1.007) (0.847)
Observations 617 617 617
Adjusted R? 0.333 0.0003 0.360

Uber roughness and Uber speed estimated on separate samples
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Local Road Roughness in Top 100 MSAs

25/42



Border Discontinuities in

Chicago and elsewhere * We do a national experiment with
’ 137 uber cities (like MSAs), 2641
towns and 3905 border pairs.

_\l\ N * We restrict to within 1 km of the
— P ~ border and include border-pair
fixed effects.

* We instrument for the roughness
level by roughness further within
each town.

* We expect larger coefficients
because the border jump is
presumably better anticipated.

Fe=-

Roughness @52mph
.73 -0.33
.53 -0.38
.38 - 0.41
0.41 - 0.45
0.45 - 0.48
0.48 - 0,52
0.52 - 0.56
0.56 -0.62
.52 -0.73
.73 -1.59




Empirical Moments: Uber Speed, Roughness and Speed Limits

Log speed (mph)

(1) (2) (3) (4)

Log roughness slope 0.46**  0.31** D.14*  -0.23**

(0.02) (0.02) (0.03)
Log speed limit 0.24*** 0.19*

(0.04) (0.06)
Sample Town Borders Chicago Railways
Sample restriction: < 500m
Uber City FE Yes
Border pair FE Yes
Foad segment FE Yes
Repaving event = Post FE Yes
Segment group FE Yes
Estimator v IV DDIV OLS
Uber cities 20 72
Towns 1,516 1,209
Border pairs 0 1,285
Repaving events 611
Observations 657,734 68,593 19,878 946

22/42



Figure 8: Predicted Roughness and Speed around the Chicago border
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Full Model Setup with Non-roughness Costs of Speed

- Use speed limit ss'™ as a proxy for other speed costs

V S
cost(s; yr, ss™M) = S +  B(ms) + K(ELIM)

time cost  cost of bumpiness other speed costs

v . 1 Sr
FOC: (57)2 = 1B (yrsy) + sLIM K’ (SIJM )
dcost*
Envelope theorem: oSt _ s;B'(vrsy)
dy,

- Key intuition: roughness less costly when other costs matter more at margin (K’ large)



Total User Costs of Road Roughness (1 mile segment)

— model
— — — mode| 95% CI
- model (no roughness)
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GID | 1 1

0.00 0.01 0.02 0.03 0.04
Roughness Slope y:

* Median roughness has cost of 0.31 USD / mile
e Cost 1 SD higher road roughness is 0.23 USD / mile Cl: [0.2, 0.3]
* Using the road resurfacing data, costs are roughly double



Inequality: Road Roughness,

- Consider a HH that drives
3,000 miles per year on local
roads

- Going from a 100% White to a
100% Black neighborhood is
associated with 456 dollars per
year additional cost due to
roughness

= Brick Roads

Income, Race

Dependent variable:
Cost (USD per mile)
(1) (2) (3) (4] (5) (&)
In median income  —0.062** —-0.075*** —-0.023***
(0.002) (0.002) (0.002)
fraction Black 0.152+== 0.148+** 0.01%==~
(0.005) (0.005) (0.005)
fraction Hispanic 0.128++ 0.111+=+ 0.045==
(0.005) (0.005) (0.006)
fraction Asian 0.118*= 0.044++ 0054+
(0.010) (0.010) (0.012)
Climate controls Yes Yes
MSA Fixed effects Yes Yes
Town Fixed effects Yes Yes
Observations 31374 31,541 31,541 31374 31541 31,541
Adjusted RZ 0.053 0.149 0.351 0.071 0.14% 0.351

MNote:

*p<0.1; **p<0.05; ***p<0.01
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Within Town Heterogeneity

Chicago

New York City

Cost (USD per mile)

2.0
1.6

1.2
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Steeper Gradients in Smaller and Richer Towns

De pendent variable:

Cost (USD per mile)

(1) (2} (3} 4} (3) (&) (7) (8}
In tract income -0.058*** —0.021*** —0.021*** 0044+
0.016) {0.006) {0.002) (0.017)
I tract income:high town population 0.035*" 0.033**
0.0146) (0.017)
In tract income:high town fraction Black —0.003 —-0.011
{0.007) (0.007)
In tract income:high town income —0.015** —0.017***
{0.006) {0.006)
tract fraction Black 0.168*** 0.066 0.013* 0093
(0.054) (0.069) {0.005) (0.084)
tract fraction Black:high town population —0.150%** —0.119**
(0.054) (0.055)
tract fraction Black:high town fraction Black —0.047 0038
{0.069) {0.071)
tract fraction Black:high town income 0,114+ 0,110
(0.022) {0.023)
Town Fixed effects Yes h (- Yes Yes Yes Yis h (-
Obserations 31,0464 31,0446 31,032 31,032 31,044 31,044 31,032 31,032
Adjusted R® 0.349 0.349 0.34% 0.349 0.347 0.347 0.347 0.348
Nate: *p<0.1; *p<0.05; ***p<0.01
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Road Expenditure Does Not Explain Between Town Heterogeneity

- Road related expenditure
from Annual Survey of State
and Local Government
Finances (ASLGF) 2017

- Towns with rougher roads

Dependent variable:

{1}

2}

Cost (USD per mile)
(3} (4) {5} (&) {7}

spend more, but this does Not factien Hispanic

fully offset the roughness
differences

- Spending alone (without
accounting for degradation
rates or initial quality) does
not explain why higher
iIncome towns have better
roads

In median income — QDG — Q07T —0uDags — 000
(0009 (0009 (0000 (0.011)
fraction Black G111t Q114 Q.08 DO7a
(0.018) (0.01&) (0i015) (001
0075  Q0R7* 0.024 0.035"
(0,017 (0,017 (0i018) (0.00)
fraction Asian — Q029 —0015 —0053" — 0035
(0.033) (0.033) (000} (0.032)
In expenditure per capita 0L e OO0 QUDOF s 0.0Dae*
(0,00 2) (0002} (0.002) (0002}
PSA Fixed effects Yigg iz i Yieg g i g
Other controls s s
Observations 1,158 1,158 1,158 1,158 1,158 1,158 1,158
Adjusted RZ Q227 0236 0.374 0.232 0,239 0.383 0,240
MNate: 'p<0.1; **p<0.05; "**p<0.01
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Repair rate

Figure 13: Local Road Roughness and Resurfacing

Decisions in Four Cities
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Survey with 120 towns and cities in US

Massachusetts Rest of US
. Sample: random sample dCross Panel A: Percent of Roads that Receive the Resurfacing they Require
: > 90% 0.11 0.05
US and 30 towns in MA - 0.00%, 005 011
50-70% 0.05 0.13
30-50% 0.42 0.06
Cont.acted Depgrtment of B = 300 032 06
Public Works director or official Unsure 0.05 0.03
email Panel B: Spending on Resurfacing vs Preventative Maintenance
> 90% on resurfacing 0.11 0.20
S dat llecti 70 - 90% on resurfacing 0.68 0.47
’ urvey on data collection, 50 - 70% on resurfacing 0.16 0.18
targeting and repair strategies. 50% on resurfacing 0.00 0.02
30 - 50% on resurfacing 0.00 0.04
< 30% on resurfacing 0.00 0.09
Unsure 0.05 0.01

Observations 19 101




Infrastructure Failure: Corruption or Over-
regulation of procurement
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The Regulation of Government

 When regulating private actors, there is usually a tradeoff between
limiting negative externalities (which is good) and reducing individual
autonomy (which is bad).

* These are not the tradeoffs in the regulation of government.

* The tradeoff is between limiting socially harmful, but privately
advantageous actions (e.g. corruption) and allowing the leeway to
follow more subtle strategies that benefit society (i.e. choose a better
highway builder, even if costs are slightly higher).

* The optimal regulation of government will depend on how aligned
the public actor’s interests are with society as a whole.



Data from forthcoming Bou Sleiman, Glaeser, Shepherd paper

Collected characteristics of 180,000 commuter/coach/cutaway buses from
2000-2024 (prices for 100,000)

Three data sources:

1) National Transit Database (NTD)
@ ~800 transit agencies; feature-level data; no prices

2 American Public Transit Association Database (APTA)
@ ~150 transit agencies; feature-level data; prices

3) Freedom of Information Act (FOIA)
@ ~200 transit agencies selected from the NTD data; feature-level data; prices



Customization: unigue buses limit economies of scale

Non-hydrogen buses: price vs. popularity of bus
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Customization: unigue buses limit economies of scale

o o o
(o)} ~J Qo
1 1 1

Unique feature specifications/total contracts

o
(&)}
]

2000 2005 2010 2015 2020 2029
Year purchased



Cost: Climbing and stagnant prices

Price in 2024 dollars
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The World Bank Procurement Survey

e A potential new component of the doing business survey.

e Correspondents (lawyers, etc.) globally are asked about a hypothetical five
million dollar road construction job.

* They are asked about laws (“Do Tender Documents and Technical
Specifications need to be made available by the Procuring Entity”)

* Practices: “Are tender documents and technical specification typically
made available by the procuring entity”)

* Process: How frequent are collusion, favoritism or non-competitive
auctions.

* How frequent is bribery?
* Product: How frequent are cost-overruns, time delays, low quality jobs?



The Battle Between Corruption and Better
Selection of Bidders

* Four more or less true implications of our model:

* #1: Regulatory Laws that reduce PE discretion reduce bribery.

e # 2: Practices are better than laws when accountability is high and worse
when accountability is low.

* #3: Process and product improve — regardless of the laws —in more
accountable countries.

* #4: Regulation is good in low accountability countries and bad in high
accountability countries.

* We use two measures of accountability: WGI Government
Effectiveness and National Human Capital (many past papers on this).



Variable Means | Below Median Human Capital Above Median Human Capital
Laws Practice Laws Practice
Overall Index 670 -846 403 1.608
(.247) .286) (.333) (.258)
Transparency 492 414 210 .2b2
(.021) .029) (.026) .027)
Competition b1/ 297 25 493
(.022) .023) (.026) .025)
Exclusion 297 436 A4 208
(.019) .023) (.021) (.024)
Integrity of .bdb 353 268 469
Contract (.030) .012) (.027) (.018)
Number of Obs. | 77 77 77 77

Note: Standard errors (standard deviations divided by the square root of 77) are in parentheses.




Collusion | Favoritism | No Timeto | Cost Low Quality
Competition | Build Overrun

[aws 0155|0048 0048 |-0119  |-00%9 | -0007

0065  [(0069) | (0068)  |(0080) (0055  |(.0062)
Human |02 |-5617  |-9331 |10 -S040 |-74M
Cotdl (100 |(A61) |(A50) |(A90) |(0%50) | (104
[aws*Human | 1423 1155 0378 1537 1519 1268
Captal -~ | (0410) | (0433) | (0428) | (0512) [ (0350) | (0389
R) ot Obs, | .22/154 | 18154 | 31/154  |.39/155  |.3/155  {.29/154




-3 —

Survey Product OQutcome :

Fwanda
Suyana MAoroocoo
Seanegal W!—I'ﬁ'ﬁ"- A
Sauth &T I
. =113 5
_— Gambia, i é:.ln'i-;l'-'g 9o, R
ricaiz ComorsdAa LJI'iE%IH
aq Haonduwras "?’E_EF N
. Zaban - =
Salomon SkiEan

Fapua Na

Timor-Le

MNamib 13'Eﬁ_‘:"3 .

Dominica nzamkbig Iopia
: TeTEIRE rkina
Alcpizria = B%ﬁnﬁﬂaﬂaﬁé Mali
Tunisia
Congo, D Banin
Las FLIS Siarra L
Fakistam -had Lernya
Cambodia Guinea
1R ANGEA b e s
Camerobf>ohe PAatanwi
Yamen, R
Ha=il

_6.39307

FIGURE 12:

| | 4.37665

laws
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Joint with Carlo Ratti, Salazar Miranda et al.

TABLE 1: Summary statistics of the selected sites

(T) (IT) (I1T) (IV)

Bryant Park Chestnut Street Downtown Crossing MET
City New York City Philadelphia Boston New York City
Type Crosswalk Street Street plaza Grand stairs
Date 1980-4-10 2008-12-05 1979-8-30 2010-05-19 1979-9-28 2010-05-21 1979-6-2 2010-08-08
Time of day 13:17:00 14:19:44 10:30 8:33:43 9:50 11:57:55 12:00 12:01:18
Total duration (mins) 101 7 31 202 43 63 85 36
Mean # pedestrian ({rame) 3.78 17.21 1.38 3.09 20.67 10.32 11.10 28.87

Table reports the summary statistics of the video footage for all locations (column 1), Bryant Park (column 2), Downtown

Crossing (column 3), and the MET (column 4). Bryant Park videos were recorded at the corner of 45th Street and

6th Avenue. Chestnut Street videos were recorded between 10th and 11th Streets. Downtown Crossing videos were

recorded next to Macy's. MET videos correspond to the main stairs of the Metropolitan Museum of Art. The reported

video length here only contains the time when the camera is stable and no obstruction in front of the camera. The

mean # pedestrian per frame counts the pedestrian observed within the study area for more than 2 seconds.



a. Chestnut Street (2010s) Bryant Park (2010s) MET (2010s)

FIGURE 1: HISTORICAL AND CONTEMPORARY VIDEOS FOR THE FOUR PUBLIC SPACES. a
frame extracted from wvideos in 2010. b frames extracted from videos in 1980. c location of
the study sites and their corresponding boundary. Boundaries are defined using the common

field of view in both the archival and the contemporary videos in each location.
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FIGURE 2: LINGERING BEHAVIOR IN PUBLIC SPACES.
b percentage of singles

frame for all four sites (left) and broken down by location (right).
lingering per frame for all four sites (left) and by location (right). See Supplemental Materials
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FIGURE 3: SPEED IN PUBLIC SPACES. a walking speed of pedestrians for all sites i 1980
and 2010. b variance of speed across people for all sites in 1980 and 2010. ¢ walking speed

variance across people by location.



a. All Locations
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FIGURE 4: GROUP DYNAMICS OVER TIME IN PUBLIC SPACES. a percentage of different group

sizes (singles, dyads, triads, and groups of four or more) observed across all locations in 1980
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