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Purpose 

• Help think about the city of the 
future by understanding how 
we got where we are today 

• Review recent research on the 
combined cost of Housing + 
Transportation Recommend 
some priority areas for 
innovation and deployment 

• Introduce the H+T Index, 
Abogo and TOD Data sites 

• Key themes of reconnection, 
inclusion and acceleration 

• Recommend some next steps 
for Vancouver 

  



When Coffee Came to London… 



Poverty Prosperity 

Connectedness 

Isolation 

What a Nourishing Economy Does— 

Reduces Risk, Increases Gain 



Poverty Prosperity 

Connectedness 

Isolation 

What a Nourishing Economy Does, Reduces Risk,  

Increases Gain, Offers Both Higher Wage Opportunities  

AND Lowers Waste, Inclusively 



25% of net new American HHs will 

demand housing near transit in 2030— 

Center for Transit-Oriented Development 

Hidden in Plain Sight— 

The Coming Demand for Housing Near Transit 

CTOD for Federal Transit Administration, 2005 and Updated 

Demand Estimate Feb. 2007 

•401 Station Areas in MSA 

•Projected Increase in Demand 

For Housing Near Transit Close 

To 100% of Area Projection 



A Continuous Drop in Household Size 1790-2000
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Demographic & Price Trends Promote  

Urbanism and Demand Reduction 

• Continuous drop in 
household size since 1790 

 

• HH Size dropped from 3.3 
to 2.6 1960-2000 while 
home size built increased 
1400-2100 square feet 

 

• Aging in place 

 

• ―Married w/kids‖ only 23% 
of total, HHs w/Kids 30% 

 

• Rising energy and gas 
prices 

 

• Limited public funds to 
keep sprawling 
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Change in Chicago Area Gas Prices from June 2000 to 

Present, $1.50 to $4.30 in 2008, Note Drop and Rebound 
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2000-2008 Gas Costs Soared 2.4 Times Faster Than 

Home Owner Costs, 4.4 Times Rents & 8 Times 

Faster than Income 



1999
2009
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Distribution and Uses of Household Income 

in Metro Denver 1999-2009 

• Median HH Income 

grew by $660 per 

month 

• Housing costs grew by 

$429 and 

transportation by $299, 

wiping out income 

gains 

• Had no money 

available to pay for 

other cost of living 

increases including 

food, medical and 

mortgage reset 

expenses 

Increases in 

<$25k 

 

 
Largest increases in 

Those earning  

>$100k 



Chicago MSA 1999-2008 

Median Grew from $51046 to $61295  

Mean  Grew  from  $67768 to $82623 

• Growth in median 
income was 
$854/month 

 

• Growth in H+T costs 
was $803 

 

• Left just $51/month 
for all other expense 
increases, e.g., food, 
medical, mortgage 
resets 

 

• Better in places with 
more transport 
choice, worse in the 
exurbs 

 



How the Market Views Your Region: 

Moody’s Economy.com Jan. 2011 

Strengths 

• Market access-Asia & 

Americas 

• Diversified industry 

• Population growth 

• Educated workforce 

• Strong recovery, 2.1%/yr 

2009-2011, rank 12/40 GC 

Weaknesses 

• High poverty rate 

• Low affordability 

• Limited space for critical 

infrastructure 

 

Upside Potential 

• Competitive Canadian dollar 

boosts exports & tourism 

• House price gains fuel 

consumer spending 

 

 

Downside Risk 

• Port develops shipping 

bottlenecks 

• Low affordability slows in-

migration & investment 

• Growth slows to avg. 1.2% 2009-

2014, rank 26/40 GC 



Emerging Trends in Real Estate 2011—

PWC & ULI Rate Vancouver & Toronto  

with Top 10 US—Note Recovery to ―Fair‖ 



Your Region Needs Investment—How Can 

Better Commitments Attract It? 



Investor/Developer Recommendations for 

Improving Regional Outlook & Profile 

• Promote higher density 

infill markets near mass 

transit 

• Underserved markets could 

pick up by 2011-2012 

• Multi-family still best 

residential bet 

• Focus on 24-hour markets 

• Strong niches in medical 

office, elderly housing, 

student housing, 

infrastructure, urban mixed 

use 



Birds-Eye View of Vancouver 1890—Note 

shipping, boulevards, grid, small blocks 



Historical Precedent for Rapid 

Change— From 1885 to 1902 

• America went from 1 electric street railway 
to 1 in every city of 10,000  

• Rate of growth =to the Internet 

• Demand boosted by important social 
movements—e.g. home economics 

• Thousands of miles of streets + local and 
inter-urban statewide connecting in turn to 
the national inter-city rail networks 

• BC Electric Railway 311 miles connecting 
Vancouver/suburbs to Fraser Valley & 
New Westminster; connections south to 
Everett/Seattle 

• Approx. 300 cars in service 

 

1920 

Getting to scale through network  

economies—when a large  

Number of connected small  

Investments are worth more  

than a few big ones 

1947 



Similar Story in  

Salt Lake City— 

 
• Transportation only 3-5 percent of HH 

expenditures 

• Every city of 5000+ had streetcars and 
interurban, more had steam RR service 

• High household savings rate 

• Note the high density, mixed use, 
relatively uncongested scene 

• SLC region had 272 miles of local street 
railway & interurban electric service (1924 
McGraw Directory) 

• 245 passenger and 247 freight cars 

• High patronage— 166 revenue 
rides/capita per year (1920 Federal 
Electric Railway Commission) 

• Provided economy of scope—unit costs 
were lowered the more the number of 
network routes connected 

• Small blocks & streets that came with 
transit attracted investment from around 
the US and around the world 

 



1934 

1927 

1905 

…and in SF Bay 



…in greater Portland Oregon1924 



And in greater Seattle & Tacoma 



And here in what became metropolitan Vancouver 



Which helped 

Build— 

•Vancouver & 

suburbs 

•North 

Vancouver 

•Westminster 

& Surry 

•Greater 

Fraser Valley 



Columbus, Ohio 

Broad & High Peak-Value  

at Streetcar Intersection 

Map shows 

that peak 

Land 

values 

were along 

street car 

lines and 

their  

1879 
1902 

1912 

Note  

 

•Increasing 

Density,  

 

•Mixed-Use 

Development, 

 

and 

 

•Human Traffic 

Control 

Umbrella 



Transparency Drove the Market  

Through 1930, Note Peak-Value at 

Peachtree, Marietta & Decatur 

• Transit-Oriented Atlanta • Economically Legible Atlanta 
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New York 3%

Street Benefit Districts Helped Cities Pay the Tab: ―A 

Machine to Mine the Land‖—Early Value Capture 

% of total municipal 

revenue 

Electric miles in paved 

streets 



There Was Competition  

for  Public Space 

AAASPS 1926 



Most Places Abandoned  

Their Transit Systems 



And Public Policy Favored a  

Different Vision 



What Is Location Efficiency and  

How Can It Help Address the  

Perfect Storm of Climate Change  

and Economic Recession? 



An Urban Asset: Location Efficiency =  

A Measure of Accessibility & Convenience & a 
Spatial Analogue to Thermodynamic Efficiency 

• Density, Transit Access (Proximity, 
Frequency, Connectivity), and Amenities 
Determine Transportation Demand 

• Statistics Used to Estimate Likely Travel 
Demand 

• Demand is Verified by Measuring Vehicle 
Ownership and Extent of Use 

• Demand is Then Valued in Dollars and Cents 

 

 

 



How is Location Efficiency Determined- 
Explain Using Regression? 

(Memorize This…Or….. ) 
Veh/Hh, VMT/Veh and VMT/Hh in metropolitan San Francisco
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For the 3 metropolitan areas, the R2  = 79 – 96% for Veh/Hh and 80 – 94% for VMT/Hh.

H/RA is Households/Residential Acres, H/TA is Households/Total Acre, $/P is Income/Capita,
P/H is Persons/Hh, Tr is Zonal Transit Density and Ped is Ped/Bicycle Friendliness

Reported in: John Holtzclaw,* Robert Clear, Hank Dittmar, David Goldstein and Peter Haas,
Location Efficiency:  Neighborhood and Socio-Economic Characteristics Determine Auto Ownership
and Use---Studies in Chicago, Los Angeles and San Francisco. Transportation Planning and Technology,
Vol. 25(1),pp 1-27, March 2002.    http://www.tandf.co.uk/journals/online/0308-1060.html

Also reported at http://www.sierraclub.org/sprawl/transportation/holtzclaw-awma.pdf

                                                          

Peer-reviewed by 

Brookings and National  

Academy of Sciences 2008 



Easily Visualized Graphically— Location Efficiency:  

As Density + Transit Choice Increase, VMT Goes  

Down. Curve Works for  337 US Regions, London, Paris, 

&and 37 Japanese Cities Driving vs Residential Density
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• London Location Efficiency 
2007 

• Similar curve to US and 
Japanese cities 

• Produced by CNT for Prince’s 
Foundation EbD in Borough of 
Waltham Forest 

• Shows LE an asset for both 
urban quality and climate 
change 



Even Easier to See: 

Mapping the Benefit 

• Good transit access 
yields one less car per 
household 

• Lowers cost of living by 
$5-8,000 

• Equivalent of increasing 
income 10-20 percent 
tax free 

 
Driving vs Residential Density
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Showing the Benefits of  

Capturing the Value 



How Location Efficient Mortgages® and  

Energy Efficient Mortgages Help  

Low-Mod Income and Communities of Color— 

Chicago 2007, Median Home Value = $247,000 

Benefit is 10-20 % of Income, or ½ of the Disparity 

White-Median 

= $57,000 

 Hispanic-Median 

= $46,000 

African-American 

Median=$36,000 



• A conventional mortgage that counts 
convenience as place-based benefit 
to offset fixed housing expense in 
calculating a qualifying ratio 

 

• A trademark of the Institute for 
Location Efficiency, a non-profit 
sponsored by CNT, NRDC, STPP 
and Smart Growth America 

 

• An underwriting experiment 
sponsored by Fannie Mae 2000-
2005 

 

Definition of a Location Efficient Mortgage® 



Where Has it Been Tried 

• LEM’s in Seattle, Chicago, San 
Francisco, and Los Angeles 
(Fannie Mae and local lenders) 

 

• Take the T Home Mortgage in 
Boston (Fannie Mae and state 
housing finance) 

 

• Smart Commute Mortgages in 
several dozen cities (Fannie Mae 
plus local lenders) 



Idea Was Well Received,  

Outperformed Market— 

No Foreclosures  

 



Thinking About Both Ownership and  

Rental Housing 

• From 2005-2009 

• Owner households increased vehicle 

ownership from 1.89 to 2.02 

• Renter households stayed almost even, 

increasing from 1.20 to 1.22 

• Homeownership rate actually dropped 

• Financial market restructuring will require 

innovative approaches to both 

homeownership and to increased rental 

housing 



Effect of „Drive „til You Qualify‟:  

Transport Costs Can Exceed  

Housing Costs for HHs Earning 

$20-$50,000 

• Transportation 

emissions can 

also equal or 

exceed 

emissions from 

residential 

energy 

• Creates ―driving 

to green 

buildings‖ 

challenge 

% Income 

10-15 miles out 



What All Households in 28 Metro Areas Earning 

Between $20 and $50,000 Spend on Housing and 

Transportation as a Percentage of Income 

Average = 30% for Housing 

And 27 % for Transportation 

=57% for H+T 

Seattle MSA = 31% for Housing 

And 30% for Transportation 

= 61% for H+T 



Percent of Income Spent on Housing + Transportation for Households Making Between $20,000 and $35,000
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Percent of Income Spent on HousingSeattle MSA  

= 69% for H+T 

Percent of Income Spent by Households Earning  

$20,000 to $35,000 on Housing + Transportation  

in 28 Metro Areas 



http://htaindex.org  

http://htaindex.org/


Another Approach 

Indexing Truer Affordability and 

Also Relating it to Climate Change 

https://htaindex.cnt.org How Housing Affordability 

is Usually Calculated—

Then and Now 

•Historically: Traced to 19th Century 

ideal—A Week’s Pay for a Month’s 

Rent 

•Today benchmark affordability is 

defined as housing costs/Income less 

than or equal to 30 Percent of target 

population AMI 

•Problem—Doesn’t include cost of 

transportation 



How the Standard Index is Used 

• Describe a typical household’s housing expense 

• Analyze trends & compare different HH types 

• Administer rules defining who can have 

subsidies 

• Define housing needs for public policy purposes 

• Predict the ability of a HH to pay rent or 

mortgage 

• Select HHs for a rental unit or mortgage 

• Counsel a household or person to help them 

identify methods of lowering the cost of living 

and/or identify a specific program opportunity to 

help them do so 



Problems with Standard 

Approach 

• Ignores the need to travel 

• Ignores the cost of transportation 

• Low income housing is sited in places that 

are inconvenient and expensive to get to 

and from 

• Working families and fixed income HHs 

seek “affordable housing” but 

transportation costs wipe out the savings 



What is the Housing + Transportation  

Affordability Index? 

H+T Affordability Index Equation 

H+T Index =   (Housing Costs + Transportation Costs) 

  Income 

By measuring these costs, the H+T Affordability 
Index is also measuring the quality, attractiveness, 
and convenience, of the neighborhood. 

A tool to measure the 2 largest household costs – 

housing and transportation – by neighborhood. 



7 Neighborhood Variables: 

1. HHS/residential acre (net density) 

2. HHS/total acre (gross density) 

3. Avg. block size in acres 

4. Transit Connectivity Index 

5. Distance to employment centers 

6. Job density  

7. Access to amenities 

2 Household Variables 

1. Household income 

2. Household size 

Autos Owned 
+ 

Auto Use 

+ 

Transit Use 

Modeling the ―T‖ of the H&T Index 

We analyze the Urban Form and the Household Characteristics of 

neighborhoods to predict the three major components of total 

household transportation costs. 

x price = 
/unit 

Total 
Transport 

Cost 

Can be adjusted 
to current prices, 
fares, auto types 



Extensive Coverage 

• 42 variables, 161 thousand 

block groups in 337 metro 

areas 

• Upgrade in June 2011 expands 

to over 200 thousand block 

groups in all metropolitan & 

micropolitan areas 



Chicago MSA Mirror Images 

Net Density 0-347 HH/RA vs 

6600 to 30,400 VMT/HH/Year 



Mirror Images Again—Net Density 0-347 vs. 

0.5 – 2.2 Vehicles Per Household 



One Click Shows Area of  

Highest VMT 



Another Shows Urban Form  

or Lack Thereof 



Another Shows Area of Lowest VMT—Note Ratio 

of 6:1 Highest-Lowest 



While This One Clearly Shows Urban Form and 

Transit Station Areas 



Transit Connectivity and Ridership—If You Build It, 

Operate It Frequently and Connect to the Region’s 

Destinations, People Will Ride It 



4170/5898 areas are affordable at H<=30% AMI 

3198/5898 areas are affordable at H+T<=45% AMI 

388,000 additional households financially stressed 

Note Avg. H-Cost = 29%, Avg. H+T = 48% 



Much tighter for households earning  

80% of AMI—H-cost = 36%, H+T = 57% 

Reduces Affordable Places from 2626/5898 to 1427 

 



Showing Effect of Gas Price Spike from 2000 to 

2008 



In most efficient areas, cost of living increase from 

spike kept to 2%, in least efficient areas  

increased 9% 



In Portland OR…Also Happens … 



…even with excellent planning 

http://toddata.cnt.org 



Http://abogo.cnt.org or abogo.cnt.org 

Downtown Portland shows low T-cost, low footprint 

http://abogo.cnt.org/


Retrofitting the suburbs? Gresham shows 

continued need to improve…and 



Exurbs not likely to improve fast enough 



Same exurban area, shows 30% of AMI for 

H-Cost, + 27% for T-Cost, not affordable 



We Can Use This Knowledge To— 

 

• Protect consumers against ―hidden‖ costs by 
providing better information 

• Analyze trends & compare across HH types 

• Define housing needs for public policy purposes 

• Encourage coordination of housing and 
transportation policies 

• Inform sub-Federal planning efforts 

• Predict the ability of a household to pay rent or 
mortgage 

• Improve financial / housing counseling 



States and Regions  

Are Using the H+T Index 

• MTC – Bay Area Metropolitan Planning Organization 
– Adopted H+T Affordability Goal 

– Helped MPO argue for appropriating $44M for TOD   

 

• CMAP – Chicagoland’s MPO 
– Adopted H+T Affordability Goal 

– Used Index to Justify Boosting Long Range Plan transit and trip 
reduction funding 

 

• State of Illinois 
– Passed H+T Affordability Index Act in April 2010 

– Five state agencies to use the H+T Index for siting and 
investment decisions 



Cities, Counties and Non-Profits  

Are Using H+T 

• Oakland, CA, EBALC experimenting with enhanced 
counseling 

• El Paso, TX  
– Transportation costs to be included in funding and policy 

decisions related to affordable housing 

• Asheville, NC  
– City is studying implementation of location efficiency incentives 

for affordable housing 

• Also: 
– Orange County, NY 

– Eugene, OR 

– Boise, ID 

– Mercer County, NJ 

– Ann Arbor and Grand Rapids, MI 



Making It Work for Metropolitan Vancouver 

B.C 

• Build on work of current researchers at 

UBC, SFU 

• Build on planning and implementation by 

local governments and civic leaders 

• Adapt local data sets using US methods 

• Build a community of practice around 

this 
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UBC Active Transportation Lab Regional Scores 



Population Density 



Median Housing Value 



Household Vehicle Ownership 



Note:  This is a working map to demonstrate how VKT varies in the Vancouver Metropolitan Area.  

Data are based on average weekday VKT for persons 18 years and older and multiplied by the total 

persons 15 years and older and then by 365 to obtain an annual total.  The result was then divided by 

the total households in each local authority to obtain an annual average VKT per household 

Annual Household Travel 



Fixed Costs of Driving per Household 

Note:  This is a working map to demonstrate how VKT varies in the Vancouver Metropolitan 

Area.  Data are based on average weekday VKT for persons 18 years and older and multiplied 

by the total persons 15 years and older and then by 365 to obtain an annual total.  The result 

was then divided by the total households in each local authority and then multiplied by the CAA 

average annual ownership costs for a midsize vehicle of $6,257. 



Variable Cost of Household Driving 

Note:  This is a working map to demonstrate how VKT varies in the Vancouver Metropolitan 

Area.  Data are based on average weekday VKT for persons 18 years and older and multiplied 

by the total persons 15 years and older and then by 365 to obtain an annual total.  The result 

was then divided by the total households in each local authority and then multiplied by the CAA 

average annual operating costs for a midsize vehicle of 12.60 cents. 



Total Estimated Household Driving Costs 

Note:  This is a working map to demonstrate how VKT varies in the 

Vancouver Metropolitan Area.  Data are based on average weekday VKT 

for persons 18 years and older and multiplied by the total persons 15 

years and older and then by 365 to obtain an annual total.  The result was 

then divided by the total households in each local authority and then 

multiplied by the CAA average annual ownership and operating costs for a 

midsize vehicle of $6,257 and 12.60 cents. 



Metropolitan Vancouver Housing Value vs. 

Household Driving Outlays Measured at the  

Municipal Level –Indicates Presence of a  

Drive Til You Qualify Market—T-costs Can  

Double Cost of a Location 

Median Housing Value Household Driving Outlays 

Area of Lowest H-Cost Area of Highest T-Cost 


