Portland State University

PDXScholar
TREC Webinar Series Transportation Research and Education((%ggg;
10-6-2020

Webinar: Economic and Business OQutcomes of
Bicycle and Pedestrian Improvements

Jenny H. Liu
Portland State University, jenny.liu@pdx.edu

Follow this and additional works at: https://pdxscholar.library.pdx.edu/trec_webinar

Cf Part of the Transportation Commons, Urban Studies Commons, and the Urban Studies and Planning

Commons

Let us know how access to this document benefits you.

Recommended Citation

Liu, Jenny H., "Webinar: Economic and Business Outcomes of Bicycle and Pedestrian Improvements"
(2020). TREC Webinar Series. 53.

https://pdxscholar.library.pdx.edu/trec_webinar/53

This Book is brought to you for free and open access. It has been accepted for inclusion in TREC Webinar Series by
an authorized administrator of PDXScholar. Please contact us if we can make this document more accessible:
pdxscholar@pdx.edu.


https://pdxscholar.library.pdx.edu/
https://pdxscholar.library.pdx.edu/trec_webinar
https://pdxscholar.library.pdx.edu/trec
https://pdxscholar.library.pdx.edu/trec
https://pdxscholar.library.pdx.edu/trec_webinar?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1068?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/402?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/436?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/436?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
http://library.pdx.edu/services/pdxscholar-services/pdxscholar-feedback/?ref=https://pdxscholar.library.pdx.edu/trec_webinar/53
https://pdxscholar.library.pdx.edu/trec_webinar/53?utm_source=pdxscholar.library.pdx.edu%2Ftrec_webinar%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:pdxscholar@pdx.edu

Economic and Business Outcomes of
Bicycle and Pedestrian Improvements

NITC Webinar 10-06-2020 |

Jenny H. Liu, Ph.D.

Associate Professor, School of Urban Studies & Planning
Director, Center for Urban Studies UNIVERSITY

Portland State




Portland State

UNIVERSITY

Impact of Bike Facilities on
Residential Property Prices —

Liu, J.H. 2016. Portland Green
Loop Economic Analysis.
Northwest Economic Research
Center (NERC) Report in

portland ¢RESN collaboration with the City of

nomic Analysis Portland Bureau of Planning and
| Sustainability (BPS). (link)

@R@ \ Liu, J.H. and Shi, W.1 2017.
Northwest om0 Impact of Bike Facilities on
- & Portland State Residential Property Prices.
Transportation Research Record:
Journal of the Transportation
Research Board, 2662, 50-58.
(link)

Eco



https://drive.google.com/file/d/0ByxRT77x7tO7NTNsbV92RDB0WlU/view?usp=sharing
https://drive.google.com/file/d/15Si36321XCyitxntbk5Txd59uFaemja7/view?usp=sharing
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Understanding the economic
impacts of urban greenway
infrastructure (2018) (link)

Funded by NITC

In collaboration with Portland Bureau of Planning and
Sustainability (BPS)

o Research Objectives

« How do we characterize access to the
urban greenway network to facilitate our
understanding of its impacts on the
economy?

What are the economic impacts of the
existing bicycle/pedestrian (greenway)
network in Portland? How would the City
Greenways concept further impact the
economy?



https://nitc.trec.pdx.edu/research/project/858/Understanding_the_Economic_Impacts_of_Urban_Greenway_Infrastructure

-

Understanding Economic and
Business Impacts of Street
Improvements for Bicycle and
Pedestrian Mobility —

A Multi-City Multi-Approach
Exploration (2018-2019) (link)

Funded by NITC & Summit Foundation

In collaboration with PeopleForBikes and Bennett
Midland

Research Objectives

« How do corridor-level street
improvements impact economic activity?

« To develop a systematic and rigorous
methodological approach that is
replicable in different cities and
corridors for pre-post implementation
evaluation and analysis

Portland State

UNIVERSITY



https://nitc.trec.pdx.edu/research/project/1031/Understanding_Economic_and_Business_Impacts_of_Street_Improvements_for_Bicycle_and_Pedestrian_Mobility_-_A_Multi-City_Multi-Approach_Exploration
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Data

‘ GIS Spatial Data

LEHD (Longitudinal Employment
and Household Dynamics)

‘ Sales Tax

QCEW (Quarterly Census of
Employment & Wages)

NETS (National Establishment Time
SES)

©)
©)
©)

©)
©)

©)
©)

©)
©)

Portland State

UNIVERSITY

Employment by Industry
Census Block
“Fuzzed”

Sales Revenue
Confidential data

Employment & Wages
Confidential data

Employment & Sales
Proprietary
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Methodology
o Aggregated Trend Analysis

- Compares changes over time

« Compares corridors with control corridors or
neighborhood/city

o Difference-in-Difference (DID)

« Estimates effect of new infrastructure by comparing
change in employment pre-post implementation

« Compares control and treatment corridors

o Interrupted Time Series (ITS)

« Estimates effect of new infrastructure over full time
period for treatment corridors
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Difference-in-Difference (DID)

Improvement

« Designed to answer the 4
“but for” question

Compares treatment and
control corridors pre- and
post-improvement to

isolate treatment effect

Treatment
Effect

reatment

Con\:ro\ corridor

Yie =By + B, Ti + BrAu + B3TuAi + €, Before

Y;+ = Outcome variable for group i at time t

T; = Dummy variable set to 1 for observation from treatment group
A;+ = Dummy variable set to 1 for observation from post-treatment
period

B3 = The “difference” term. If significant and positive it indicatesa
positive effect of the infrastructure
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Interrupted Time Series (ITS)

« Longitudinal technique to 4
estimate the effect of
treatment on a corridor

Looks at change in level
and change in slope
(growth) of the corridor
after treatment
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Improvement

Change in
Slope

Change in
Level

Yt = ﬂo + Bth + ﬁth + ﬁthXt + it

Y; = Outcome variable attime ¢

T; = Time period

Xt = Treatment dummy variable taking value of 0 in the pre- period and
1 in the post- period

[, = the level change inthe outcome

B3 = indicates the slope change following the intervention...therate of
growth

Before




Corridor Selection

Comparison
Categories

Transportation/

Geography

Indicators

Geography proximity

Portland State

UNIVERSITY

Methods

Street classification (travel
volume)

Researcher &
local expert
judgement

Role in road network

Business activity

Job percentile brackets to
regional average

Business jobs share compared
to overall jobs

Statistical
tests
(t-test)

Pre-construction employment
growth rate
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Minneapolis Corridors
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‘Legend

Minneapolis Corridors

—— Riverside Ave (Improvement)
—— Cedar Ave (Control)

~ Franklin Ave (Improvement)
- Franklin Ave (Control)

—— Central Ave (Improvement)
—— University Ave NE (Control)
~ Lyndale Ave S (Improvement)
- Grand Ave (Control)

~— North 2nd Street (Improvement)
—— Broadway Ave (Control)
Corridor Groups

14 Gy - i SN : == [ Riverside Ave Corridors
/ .f“:w ; N ‘ Nt [ Franklin Ave Corridors
; S henbas L] - ooy 8l » L= 3 ] Central Ave Corridors
4 | : o
012345 .0Mies ! \ T [ Lyndale Ave Corridors
i \ = : o I North 2nd Street Corridors
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@ Portland State

—— Central Ave (Improvement)
| — University Ave NE (Control)

Minneapolis Corridors
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Minneapolis — Corridor Selection

Treatment Corridor Central Franklin

Indicator
Control Corridor University Franklin

Geographic Proximity v

Transportation/

Street Classification
Geography

Role in Street Network

Job Density retail
Percentile food

Business Activity Share of Business Jobs

Employment retail
Growth Rate food
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Sales Revenue Index

Employment Index

Retail Employment Comparison:
Central Ave.

s
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2007 2009

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

2011 2013 2015

Employment Index

Food Employment Comparison:
Central Ave.

A
|
L]
2007 2009 2013

Year
Gray shaded area is pre-construction period

2011 2015

Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction) § 150

Type —# Treatment & Control: University Ave, - City

Sales Tax

Retail Sales Revenue Comparison:
Central Ave.

2005 2007 2009 2011

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Sales Revenue is indexed to the baseline years (3 years pre-construction)

2013 2015

Sales Revenue Index

Food Sales Revenue Comparison:

Central Ave.
//H
A

2005 2007 2009 2011 2013

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Sales Revenue is indexed to the baseline years (3 years pre-construction)

2015

Type % Treatment & Contral: University Ave.
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Total Wage Index

Portland State

UNIVERSITY

QCEW -Employment &
Wages (Retail only)

Retail Employment Comparison:
Central Ave

Quarter

Gray shaded area is pre-construction p
Green shaded area is construction p
Data are indexed to the baseline years (3 years pre-constru

Retail Total Wage Comparison:
Central Ave
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Data are indexed to the baseline years (3 years pre-constru




Per Establishment Employment Total Employment

Indexed Employment

Retail Employment Comparison:
Central Avenue
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Year

Gray shaded area is pre-construction period
Green shaded area is construction period

Retail Employment Comparison:
Central Avenue

Total Employment
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Food Employment Comparison:
Central Avenue

2005 2007 2009

Year

Gray shaded area is pre-construction period
Green shaded area is construction period

201 2013 20

o

Food Employment Comparison:
Central Avenue
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Employment is indexed to the baseline years (3 years pre-construction) Employment is indexed to the baseline years (3 years pre-construction)
Type Treatment Central <& Control University City

NETS - Type 1

all retail and food service establishments on
the abutting blocks of the corridor

(matches LEHD)

Per Establishment Employment Total Employment

Indexed Employment
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Retail Employment Comparison:
Central Avenue

AL, a4
2005 2007 2009 2011 2013 2015
Year

Gray shaded area is pre-construction period
Green shaded area is construction period

Retail Employment Comparison:
Central Avenue
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" \‘\H
2005 2007 2009 2011 2013 2015
Year

Gray shaded area is pre-construction period
Green shaded area is construction period

Retail Employment Comparison:
Central Avenue

B,
2005 2007 2009 201 2013 2015
Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

Type

NETS - Type II

Per Establishment Employment Total Employment

Indexed Employment
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Treatment Central <& Control: University

Food Employment Comparison:
Central Avenue
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Food Employment Comparison:
Central Avenue
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Food Employment Comparison:
Central Avenue
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Year
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City

Subset of establishments in Type I that are

directly facing the corridor

17
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Minneapolis - Central Avenue
Key Findings

o Retail and food employment increased after bike lane
construction

 Employment growth on par with control corridor

(trend; DID)

» Positive significant growth rate post-construction
for both employment and wages (ITS)

o Sales revenue increased in both industries
« Results are not statistically significant for retail
« Strong positive impact for food (trend; ITS)

o Additional mixed results using NETS
* Transition from retail to food industry
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- Legend

Indianapolis Corridors
TI Massachusetts Ave (Improvement)
B B Massachusetts Ave (Control)

e L Virginia Ave (Improvement)
\\ | wu wme Meridian Street (Control)
. = Prospect Street (Control)
} — Shelby Street (Control)

j_—'- Corridor Groups

—== [ Massachusetts Ave
[ virginia Ave

UNIVERSITY




UNIVERSITY

% Portland State

- Vi

IS

Ind

- Indianapolis Corridors
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Indianapolis — Corridor Selection

Treatment
Corridor

Virginia

Indicator
Control Corridor Meridian | Prospect

Geographic Proximity v

Transportation/

Street Classification
Geography

Role in Street Network

Job Density retail
Percentile food

Business Activity |Share of Business Jobs

Employment retail
Growth Rate food




Employment

Employment Index

Retail Employment Comparison:
Virginia Ave.

2005 2007 2009

Year

2011 2013 2015

Gray shaded area is pre-construction period
Green shaded area is construction period

Employment

Portland State

UNIVERSITY

Food Employment Comparison:

\irginia Ave.
| /

F Y

2007 2009
Year

Gray shaded area is pre-construction period
Green shaded area is construction period

2011 2013 2015

LEHD - Employment

Tuna —# Traatment -8 Cantral Prosnact B Conteal Shalhy

Retail Employment Comparison:
Virginia Ave.
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2005 2007 2009

Year

201 2013 2015

Gray shaded area is pre-construction period
Green shaded area is construction period
Employmentis indexed to the baseline years (3 years pre-construction)

Type ~# Treatment & Control: Prospect 8- Control: Sheloy —+ City

Employment Index

Food Employment Comparison:
Virginia Ave.
600

200

L

2013

fieeg bl

2005

2007 2009

Year

201 2015

LEHD - Indexed
Employment

Gray shaded area is pre-construction period
Green shaded area is construction period
Employmentis indexed to the baseline years (3 years pre-construction)




Sales Tax (in thousand)

Sales Tax Index

Sales Tax Comparison:
Virginia Ave.

2015 2017

Gray shaded area is pre-construction period
Green shaded area is construction period

Sales Tax Comparison:
Virginia Ave.

2013 2015 2017
Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Data are indexed to the baseline years (3 years pre-construction)

Portland State

UNIVERSITY

Street Type

% Treatment

- Contral: Prospect
-8 Control: Shelby

Sales Tax

Street Type

% Treatment

-4 Control: Prospect
-8 Control: Shelby

Indexed Sales Tax
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Food and Drinking Places Employment Comparison
Virginia Ave
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[
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Carridor

- Treatment: Virginia
& Control: Shelby
- Control: Prospect

Employment
(=]
(=]
(=]

N N N AN
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Quarter

Gray shaded area is pre-construction period
Green shaded area is construction period

Food and Drinking Places Total Wages Comparison
Virginia Ave

Caorridor
< cmnaen QCEW =
oo employment &
wages
(food and drinking
Gray shaded area is pre-construction period p I aces on Iy)

Green shaded area is construction period

s (in thousand

Total VWage

Quarter




Portland State

Indianapolis — Virginia Avenue
Key Findings

o Retail employment unaffected by bike lane
installation

« Aggregated trend analysis shows some
negative or stagnant growth

 DID and ITS showed no statistically significant
Impacts

o Food employment, wages and sales — substantial
growth following bike lane installation

 DID and ITS indicate positive causal impacts
 Consistent results across data sources
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Memphis Corridors

L Z;

Memphis City Boundary

Memhpis Corridors

—— Madison Avenue (Improvement)

—— Jackson Avenue (Control)

—— Highland Street (Control)

~— Union Avenue (Control)

—— Cooper Street (Control for both corridors)
Broad Avenue (Improvement)

——— Central Avenue (Control)

Corridor Groups

2 Mile == j‘ g [] Madison Avenue Corridors

I . N [ Broad Avenue Corridors




Portland State

UNIVERSITY

o et N

Memphis — Madison Avenue (2011)

_ Legend

Memphis Corridors
— Madison Avenue (Improvement)
— Cooper Street (Control)
— Highland Street (Control)
— Jackson Avenue (Control)
—— Union Avenue (Control)
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Memphis — Corridor Selection

Treatment

. Madison Avenue
Corridor

Indicator
Control Corridor Highland

Geographic Proximity

Transportation/

Street Classification
Geography

Role in Street Network

Job Density retail
Percentile food

Business

Busi
Activity Share of Business Jobs

Employment retail
Growth Rate food
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Employment Index

Sales Tax (in millions)

Retail Employment Comparison:
Madison Ave.
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2007 2009

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

2011 2015

Retail Sales Tax Comparison:

Madison Ave.

o
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2010 2012

Year

2014

Gray shaded area is pre-construction period
Green shaded area is construction period

Employment Index

Sales Index
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Food Employment Comparison:

Madison Ave.
B9 ¥ é

2013

LEHD -
Indexed Employment

2007 2009
Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

-

2014

2011 2015

Retail Sales Comparison:
Madison Ave.
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2010 2012

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Sales is indexed to the baseline years (3 years pre-construction)

2016

Sales Tax -
Retail only

Type ~#- Control: S Cooper St e Control: § Highland St -8 Control: Union Ave —|— Treatment: Madison Ave




Employrment

Employment Index

Retail Employment Comparison:
Madison Avenue

A
+« & 7

**i+

2008

Employrment

*—s.

2005 2007 2011

Year

Gray shaded area is pre-construction period
Green shaded area is construction period

2013 2015 2017

Retail Employment Comparison:
Madison Avenue

Employment Index

B

2005 2007 2009 2011

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

2013 2015

Food Employment Comparison:
Madison Avenue

]
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2011
Year

Gray shaded area is pre-construction period
Green shaded area is construction period
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2005 2007 2008 2013 2015 2017

Food Employment Comparison:
Madison Avenue
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Las

2005 2007 2009 2011

Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Employment is indexed to the baseline years (3 years pre-construction)

2013 2015 2017

Type —# Treatment Madison Ave <& Control: Union Ave 8- Control: S Highland St —— Control: S Cooper St

QCEW - Employment

Retail Wage Comparison:
Madison Avenue
125

Wage (in millions)

‘-——o\'_'_..l:

N

2005 2007 2009 2011

Year

Gray shaded area is pre-construction period
Green shaded area is construction period

2013 2015 2017

Retail Wage Comparison:
Madison Avenue
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Wage Index
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Gray shaded area is pre-construction period
Green shaded area is construction period
‘Wage is indexed to the baseline years (3 years pre-construction)

2013 2015 2017
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Food Wage Comparison:
Madison Avenue

Wage (in millions)

e
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Year

Gray shaded area is pre-construction period
Green shaded area is construction period
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2013 2015 2017

Food Wage Comparison:
Madison Avenue
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Wage Index
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Year

Gray shaded area is pre-construction period
Green shaded area is construction period
Wage is indexed to the baseline years (3 years pre-construction)

2013 2015 2017

Type —% Treatment Madison Ave -4 Control: Union Ave 8- Control: S Highland St —— Cantral' S Coopar St

QCEW - Wages




on Ave. Corridor Interrupted

mployment)

Dependent variable:

CN507
Retail Emp.

CN518
Food Emp.

business

'Business' Emp.

-14.643***
(4.071)

1524
(6.841)

-13.119
(7.553)

253.431

358.671°

612,102+

t5_year:prepost

Constant

[76.145)
-7.414
(7.506)

224893

(20.556)

(127967)
-2.638
(12.614)
410.643**
(34.546)

[T21.79]
-10.052
(13.028)
635.536%*
(38.142)

Observations
RZ

Adjusted R?

Residual Std. Error (df = 10)

F Statistic (df = 3; 10)

14
0.823
0.77
26.382
15.471*

14
0.952
0.938

44335
66.838%*

14
0.95
0.948
48951
30.414%*=

Note:

Portland State

UNIVERSITY

] Change in level

Retail Employment Comparison: Food Employment Comparison:
Madison Avenue Madison Avenue

500

Employment
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QCEW ITS Estimations -

p=0.1; p<0.05; p<0.01 Employment & Wages

Madison Ave. Corridor Interrupted Time 5eries Estimates (Wage)

Dependent variable:

CNS07
Retail Wage

CN518
Food Wage

business
'Business' Wage

ts_year

-151,107.7%*
(41,764.3)

204,190.5
(146,815.4)

53,082.73
(163,815.3)

Iprepust

-3,897,261%

-21,780,975%*

-25,684,236%**

(781,226.8)

(2.746,272)

[3,064.265)

Its _vear:prepost

459,816

2,285,034%*

2,744, 850%*

Constant

(77,009.56)
3,520,215+
(210,899.4)

(270,714.2)
5.840,372%
(741,381.5)

(302,060.4)
9,360,587+
(827,226.5)

Obszervations
RZ

Adjusted R

Residual Std. Error (df = 10)

F Statistic (df = 3; 10)

14
0.804
0.743

270,663.6
13.681*

14
0.962
0.951

951,472.6
84.817+**

14
0.96
0.948
1.061.644
aQ. 2+

Wage (in milions)

Note:

p=0.1; p<0.05; p=0.01

] Change in level
| Change in slope

Retail Wage Comparison:

Food Wage Comparison:
Madison Avenue
125
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Portland State

Memphis — Madison Avenue
Key Findings

o Aggregated trend analysis generally showed
similar trends to control corridors

o DID indicated non-significant or mixed impacts

o ITS results showed strong positive and
statistically significant impacts
 Food and retail employment - positive level
change (QCEW)

 Food and retail wages - negative level change
but strong positive growth trend (QCEW)
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KEY FINDINGS

Retail employment increased: The ITS approach shows a positive growth trend from
the bike lane construction using LEHD data and QCEW wages data.

Dramatic increase in restaurant sales, along with increase in food service employment
following installation (confirmed by both trend analysis and the ITS approach).

Positive and statistically significant improvement in retail sales. A slight increase

in retail employment after the 2011 installation was followed by decreases in retail
employment. Madison performed worse than two of the three control corridors and
worse than city-wide, indicating that the street improvement on Madison may have
had a negative impact on retail employment.

Significant positive impact on food employment: After bike lane installation, food
employment dropped significantly in level, but dramatically recovered & surpassed
previous levels over the next two years.
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Conclusions & Limitations

o Multiple data sources
* Pros & cons
 Different economic indicators

o Multiple methods
« Control corridors or areas
« Causal inference
o Limitations
« Industry shift
« Size or type of establishments
« Controlling for other policies or factors
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https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/Economic-Impacts-of-Street-Improvements-summary-report.pdf
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/Street_Improvement_Study_Guide-2020.pdf
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/Aggregated-Trend-Comparison-Template.xlsx
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/04/Indianapolis-2020-Street-Improvements-Study.pdf
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https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/Seattle-2020-Street-Improvements-Study.pdf
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/04/National-Street-Improvements-Study-Full-Indianapolis-Report-05-20-2019.docx
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/National-Street-Improvements-Study-Full-Memphis-Report.pdf
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/National-Street-Improvements-Study-Full-Minneapolis-Report-05-20-2019.pdf
https://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2020/03/National-Street-Improvements-Study-Full-Seattle-Report.pdf
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