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DATE:  8/4/15  
TO:  Dan Bower, Executive Director, Portland Streetcar, Inc.   
FROM:  ECONorthwest   
SUBJECT: TECHNICAL MEMO ---PORTLAND STREETCAR DEVELOPMENT IMPACT STUDY  

Introduction 

Purpose and approach 
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Figure 1. Portland Streetcar Corridor (Study Area) and Event Timeline 
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Study design and limitations 
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Assumption / Study 
Design Decisions 

Rationale Implications 

Analysis covers time period 1998 - 
2015 

1998 is when the original streetcar line was 
announced. Ideally, the analysis would begin prior to 
announcement, but quality data are simply not 
available at an earlier date. 

Data and modeling do not capture any price 
or development impacts of the 
announcement or construction of the first 
streetcar construction: N-S Line Part 1. 
Baseline comparisons for the corridor begin 
roughly contemporaneous with construction 
of the line. 

All findings are based on spatial 
proximity to streetcar, rather than 
on a causal link directly to the 
streetcar. 

It was not possible to model the impact of the 
streetcar separate from all of the other investments 
and changes that occurred in the corridor 
contemporaneous with construction of streetcar 
lines. These changes included significant zoning 
changes that allowed greater density, incentives for 
and subsidy of higher density development types, 
and improvements to streetscape design. 

All results should be interpreted as being 
related to geographic proximity to streetcar 
line, inclusive of all other investments and 
amenities that are spatially proximate to 
streetcar. 

Findings are only attributable to 
corridor 

The analysis focuses on the corridor adjacent to the 
streetcar lines. The analysis does not control for net 
distributional impacts throughout the region. 

Any impacts should not be considered net 
new for the region. For example, additional 
development that occurred in the corridor 
near streetcar may still have occurred in 
other parts of the region without the 
catalytic investments in and around the 
streetcar corridor. 

Analysis focuses on completed 
units (rather than permitted) 

The lag between a building permit being issued and 
construction completion varies greatly. Changes in 
the business cycle and parcel specific issues 
influence the length of the lag. Further, permit data 
do not always accurately reflect the amount of 
development that actually occurs. Focusing on 
completed development is a more accurate 
measure of the associated impacts. 

For the eastside loop, there has been 
limited completed new development to 
date. Future studies will be better able to 
measure the impacts based on completed 
construction. 

Pricing (hedonic) analysis used 
condo sales in the corridor 
adjacent to N-S Line Part 1 as a 
marker of pricing in the market, 
rather than residential and 
commercial rents, and applies 
those measures to development in 
other corridors and development 
types. 

Data for condo sales are more readily available and 
have more observations in and outside the corridor 
than other real estate types. Condo data also have 
detailed amenity data to include as control variables 
that allow for better isolation of the spatial impacts 
of the streetcar corridor. 

Literature commonly finds transit has 
greater impacts on commercial / retail 
pricing than on residential; using the 
residential pricing as a proxy for commercial 
/ retail means that applying residential 
estimates to calculate commercial impacts 
is a conservative approach. 

Analysis measures new 
construction (rather than net new 
contribution) 

The available data sources do not accurately 
describe the proportion of use by type for mixed-use 
development. Data sources are insufficiently 
specified to allow an understanding of the square 
footage by use type of buildings that have been 
demolished in the area, making it prohibitively 
difficult to estimate net new development by square 
footage by use type. 

Measures of development cannot account 
for previous uses, and therefore should be 
described as new development, rather than 
net new.  The pre-streetcar conditions in the 
Pearl and South Waterfront did not have 
significant active high density uses, 
therefore we believe that new construction 
is a close proxy for net new development in 
these locations.  

Excludes adaptive reuse and other 
improvements in existing buildings 

Adaptive reuse does not change the building 
footprints or the urban form, leading to net new 
square footage (a key metric in our analysis.) As 
above, available data sources provide insufficient 
detail to evaluate the amount of new investment to 
adaptively re-use or otherwise improve existing 
buildings. 

These investments are not included in the 
analysis or findings. 

For counterfactual: all variables 
grouped into three distinct time 
periods: 1998-2006, 2007-2011, 
and 2012-2014 

The estimations provided in the counterfactual 
required a set of year-by-year assumptions 
regarding construction costs and cost appreciation, 
real estate values (rents, sales prices, cap rates), 
and other variables. Wherever possible, the analysis 
uses real-world data for those assumptions. 
However, to simplify the methods, the analysis 
grouped the analysis into three increments. 

This method allowed for the evaluation of 
changes over time without creating the 
appearance of artificial precision year by 
year.  
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Key study results 

Figure 2. Graph of Streetcar Corridor Price Effects out to 2 Miles, 1998 to 2014 (Model 1)  
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Figure 3. Price Impacts by proximity to corridor group by time period. (Model 1) 

DDistance (MI) Percent Std. Error Percent Std. Error Percent Std. Error Percent Std. Error
0 37.77*** 13.58 42.35*** 9.19 22.84** 10.52 20.43* 10.96
0.25 37.79** 15.61 27.06*** 8.67 12.11 10.07 9.39 11.9
0.5 36.23** 17.55 15.68* 8.54 4.25 9.7 1.45 12.43
0.75 33.16* 18.33 7.44 8.28 -1.22 9.16 -3.93 12.32
1 28.67 17.6 1.79 7.68 -4.63 8.3 -7.11 11.5
1.25 22.91 15.29 -1.64 6.62 -6.17 7.04 -8.29 9.95
1.5 16.07 11.47 -3.04 5.04 -5.94 5.29 -7.55 7.59
1.75 8.35 6.3 -2.5 2.86 -3.92 2.98 -4.85 4.32

1998 - 2002 2003 - 2006 2007 - 2010 2011 - 2014
MModel 1 (W Spatial Fixed Effects & W Temporal Fixed Effects)
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Figure 4: New building square-footage by type within 1/4 mile of Streetcar (1998 - 2014) 

 14,858,734  

 8,396,646  

 7,742,947  

 5,002,041  

Factual Counter-Factual 
Residential Sqft Non-Residential Sqft 
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Appendix 1: Data Development and Analysis 
Methods 
Methodology for descriptive data  

New development 
Data source 

 

 

Methods 

Square feet of New Development 
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Units of New Development 

 

 

Proposed or under construction development 
Data source 

Methods 

Residential development 

Commercial development 
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Floor area ratio utilization 

Data source 

Methods 

 

 

 

 

 

Number of jobs 
Data source 

Methods 
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Demographic data 
Data source 

Methods 

 

 

 

 

Methodology for real estate data 
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Methodology for hedonic price model  
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Figure A-1. 

Figure A-2. 

Model: impact of streetcar corridor on Portland condo prices 

Figure A-3 
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Figure A-4 Summary Statistics for Condo Sales within 2 Miles of Corridor 1 (1998-2014) 

Model results 
Price premium over proximity 

VVariable Mean Standard Deviation Min Max
  Distance 0.4 0.46 0.0 2.0
  ln(Square Footage) 6.9 0.43 5.6 8.2
  Bedrooms 1.4 0.68 0 4
  Bathrooms 1.4 0.53 0.1 4
  Age 25.7 33.29 0 111
  Garage 0.8 0.37 0 1
  Fireplace 0.9 0.31 0 1
  AC 0.7 0.44 0 1
  Total Floors 12.1 13.76 1 82
  Condo Floor 5.7 4.87 1 82
  Top Floor 0.2 0.42 0 1
  Waterfront 0.1 0.32 0 1
  River Distance 0.6 0.35 0.0 2.0
  Permit 1 7261.6 3307.82 3011 12789
  Permit 2 183.9 122.89 28 552
  Permit 3 & 4 191.8 150.52 51 541
  Permit 5 3753.4 1632.84 925 6681
  Employment 1009.5 37.69 941.7 1073.9
Sample Size 7989
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Figure A-5. Model Results for the Impact of Streetcar on Condo Home Values (1998-2014) 

VVariable Coefficeint Std. Error Coefficeint Std. Error Coefficeint Std. Error Coefficeint Std. Error
  Distance -0.39876*** 0.115 -0.41344** 0.116 -0.42363*** 0.11944 -0.4381*** 0.120
  Distance^2 0.12847** 0.064 0.12445** 0.061 0.13813** 0.06776 0.13669** 0.065
  ln(Square Footage)) 0.98962*** 0.032 0.99157***0.032 0.9749*** 0.03213 0.97575***0.032
  Bedrooms -0.01981 0.019 -0.01999 0.019 -0.02518 0.01951 -0.02538 0.020
  Bathrooms 0.03574** 0.017 0.0377** 0.019 0.04445** 0.01848 0.04657** 0.021
  Age -0.01261*** 0.003 -0.01239** 0.003 -0.01433*** 0.00288 -0.01407***0.003
  Age^2 0.00012*** 0.000 0.00012***0.000 0.00013*** 0.00003 0.00013***0.000
  Garage 0.0648** 0.029 0.07204** 0.028 0.05545** 0.02808 0.06008** 0.028
  Fireplace 0.00787 0.015 0.0075 0.015 0.04187** 0.01732 0.04176** 0.017
  AC -0.02187 0.014 -0.02909** 0.013 -0.02719* 0.01627 -0.03371** 0.015
  Total Floors -0.00232*** 0.000 -0.00226** 0.000 -0.00232*** 0.00036 -0.00224** 0.000
  Condo Floor 0.01225*** 0.002 0.0121*** 0.002 0.01297*** 0.00185 0.01293***0.002
  Top Floor -0.0026 0.010 -0.0054 0.010 -0.02458* 0.01492 -0.02798* 0.015
  Waterfront 0.1072** 0.042 0.11877***0.044 0.12997*** 0.04374 0.13801***0.044
  River Distance 0.0501 0.059 0.05096 0.053 0.07009 0.05957 0.06332 0.055
  Permit 1 -- -- -- -- 0.00004*** 0.00001 0.00004***0.000
  Permit 2 -- -- -- -- -0.00047*** 0.00012 -0.00047** 0.000
  Permit 3 & 4 -- -- -- -- -0.00042*** 0.00016 -0.00044** 0.000
  Permit 5 -- -- -- -- -0.00003*** 0.00001 -0.00003** 0.000
  Employment -- -- -- -- 0.00425*** 0.00025 0.00427***0.000
FFixed Effects
  Quadrant Yes No Yes No
  Month Yes Yes No No
  Year Yes Yes No No
R^2 0.89 0.888 0.868 0.866
Observations 7989 7989 7989 7989

MModel 3 (W Spatial Fixed 
Effects & W Temporal 

Fixed Effects)

MModel 4 (W/O Spatial 
Fixed Effects & W 

Temporal Fixed Effects)

MModel 1 (W Spatial Fixed 
Effects & W Temporal Fixed 

Effects)

MModel 2 (W/O Spatial 
Fixed Effects & W 

Temporal Fixed Effects)
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Figure A-6. Impact of Proximity to Street Car Relative to Condos 2 miles Away (from Model 1) 

Figure A-7. Graph of Streetcar Effects out to 2 Miles  

DDistance (MI) Dollar Premium Std. Error Percent Premium Std. Error
0 104089*** 31265 32.79*** 11.02
0.25 67172** 32108 21.16* 10.89
0.5 39170 33001 12.34 10.81
0.75 18558 32478 5.85 10.41
1 4263 30186 1.34 9.55
1.25 -4439 26014 -1.4 8.15
1.5 -7975 19817 -2.51 6.13
1.75 -6519 11306 -2.05 3.45

MModel 1 (W Spatial Fixed Effects & W Temporal Fixed Effects)
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Price premium over time 

Figure A-8. Percentage Premium In Condo Sale Price, Relative to Condos 2 mi Away, by Time 
Period  

DDistance (MI) Percent Std. Error Percent Std. Error Percent Std. Error Percent Std. Error
0 37.77*** 13.58 42.35*** 9.19 22.84** 10.52 20.43* 10.96
0.25 37.79** 15.61 27.06*** 8.67 12.11 10.07 9.39 11.9
0.5 36.23** 17.55 15.68* 8.54 4.25 9.7 1.45 12.43
0.75 33.16* 18.33 7.44 8.28 -1.22 9.16 -3.93 12.32
1 28.67 17.6 1.79 7.68 -4.63 8.3 -7.11 11.5
1.25 22.91 15.29 -1.64 6.62 -6.17 7.04 -8.29 9.95
1.5 16.07 11.47 -3.04 5.04 -5.94 5.29 -7.55 7.59
1.75 8.35 6.3 -2.5 2.86 -3.92 2.98 -4.85 4.32

1998 - 2002 2003 - 2006 2007 - 2010 2011 - 2014
MModel 1 (W Spatial Fixed Effects & W Temporal Fixed Effects)
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Figure A-9. Percentage Premium Over Time by Distance Band (0 mi – 1.75 mi)

 

Methodology for the counterfactual scenario 

Development scenarios 
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Scenario creation process 

Building prototype library 
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Figure A-10. Building Prototype Assumptions 

Calibration 

Figure A-11. IRR Sensitivity Test

 

Prototype Stories FAR Residential Commercial DU / Acre 
Compact Single-Family 2 0.50 100% 0% 9 
Skinny Lot Single-Family 2 0.65 100% 0% 18 
Townhomes 3 1.12 95% 5% 25 
Mid Rise Condos 5 2.88 80% 20% 100 
Condo Tower 15 8.84 92% 8% 270 
Low Rise Apartment 3 1.97 88% 13% 67 
Garden Apartments 4 2.10 100% 0% 125 
Mid Rise Apartments 6 4.80 100% 0% 209 
Mid Rise Mixed Use 6 3.61 82% 18% 142 
Mod Rise Mixed Use 7 4.75 88% 12% 274 
Tower Mixed Use 18 9.06 80% 20% 314 
Flex Office 1 0.81 0% 100% 0 
Low Rise Commercial 2 1.99 0% 100% 0 
Low Rise Office 2 0.62 0% 100% 0 
Mid Rise Office 6 3.85 0% 100% 0 
Office Tower 20 12.84 0% 100% 0 
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Development types 

Calibration 

Figure A-12. Building Mix by Zone 
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Figure A-13. Gross Square-Footage Comparison - 1/2 Mile Radius of Streetcar Corridor 

Lower intensity development 

Counterfactual scenario 
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Figure A-14. Counterfactual maximum parcel values 

Results 

Figure A-15. New building square-footage by type within 1/4 mile of Streetcar (1998 - 2014) 

 

 14,858,734  

 8,396,646  

 7,742,947  

 5,002,041  

Factual Counter-Factual 
Residential Sqft Non-Residential Sqft 
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Appendix 2: Literature Review—Effects of 
Transit on Economic Activity and Land 
Development 
Background 

Bibliography 
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