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TWO WAYS OF PLANNING, DESIGNING, 
AND FINANCING INFRASTRUCTURE
“The most economically disadvantaged neighbourhoods are the most 
under-serviced.”
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Two Ways to Build Infrastructure
• Financial Return

– Build where biggest financial bang for buck. “This 
subway line doesn’t seem logical using normal yardsticks 
of density, ridership projections.”

• Sustainable Return

– Envision’sTM Quality of Life addresses a project’s impact 
on surrounding communities, from the health and 
wellbeing of individuals to the wellbeing of the larger 
social fabric as a whole. 

– Quality of Life particularly focuses on assessing whether 
infrastructure projects are in line with community goals 
… and will benefit the community long-term.
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CBA – A Broader Perspective
• Sustainable Return – “The economist engaged in the cost–

benefit appraisal of a project is not … asking a different sort of 
question from that being asked by the accountant of a private 
firm. 

• Rather, the same sort of question is being asked about a wider 
group of people – who comprise society – and is being asked 
more searchingly. 

• Instead of asking whether the owners of the enterprise will 
become better off … the economist asks whether, by 
undertaking this project … net benefits will accrue to a 
society.”*

• Financial Return – a subset of CBA ignoring externalities

* Mishan, Edward J., and Euston Quah. Cost-benefit analysis. Routledge, 2007.
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Innovations in CBA
• CBA’s methodology, input data, and outputs are 

being standardized. Examples of standardization 
come from U.S., E.U., Canada, and Australia. 

• Risk analysis and meta-analyses mean that 
uncertain or controversial inputs can be used. 
And, multiple account CBA allows for an 
understanding of all stakeholders’ perspectives.

• A linking of CBA’s valuation methodologies, such 
as willingness to pay to a geographical information 
system (GIS), allows for CBA to add new data 
layers to a BIM model. 
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THE BENEFITS OF CBA-BIM
BIM defines relationships between design objects and keeps changes 
consistent and coordinated. CBA-BIM means that as the design changes 
so can the estimated economic costs, benefits, and risks. 
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CBA-BIM Benefits - BIM
• BIM defines relationships between objects and keep 

changes consistent and coordinated. E.g. Transit and 
low-income neighborhoods. As the design changes, 
so can the economic costs, benefits, and risks. 

• BIM can show the economic business case for 
design alternatives while maintaining constraints 
such as building codes, design or safety criteria, and 
local or community standards. 

• BIM is visual, enabling better analysis, simulation, 
and communication. When combined with risk-
based multiple account cost-benefit analysis, it 
becomes a powerful stakeholder visualization tool.
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CBA-BIM Benefits
• CBA-BIM gives architects, engineers, designers, 

and planners access to a powerful tool that can 
help them decide what to build, how to build it, 
what the risks are, and who benefits.

• EnvisionTM ensures the right project is done and 
that it is done right

• Adding CBA’s estimate of triple bottom line value:
– Allows for design to be optimized for sustainability

– Allows for design to be optimized for acceptability

– Allows for design to be optimized for finance-ability
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CBA-BIM Benefits - CBA
• Many of the benefits that are captured in 

the Envision’sTM Quality of Life category 
are quantified and monetized in the 
Economic Companion Tools to EnvisionTM

such as the Business Case Evaluator (BCE) 
from Impact Infrastructure (ii). 
(Stormwater available, Transit in testing)

• Extending the monetization of the 
EnvisionTM credits to give them a 
geographical dimension in CBA-BIM 
further builds EnvisionTM’s usefulness to 
the infrastructure community. (AutoCASE 
forthcoming from ii)
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DISTANCE DECAY FUNCTIONS – LINKING 
ECONOMICS AND GEOGRAPHY
“Our main conclusion is that distance decay relationships may well prove 
very useful in applied valuation work, since they provide a natural way of 
conceptualising the question ‘who benefits?’” Hanley et al. (2003)
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WTP Distance Decay – Who Benefits, 
Where, and By How Much?

15



WTP Distance Decay – Refinement –
Users vs. Non-Users
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WTP Distance Decay – Refinement –
Big vs. Small Changes
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WTP Distance Decay – Empirical 
Evidence
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EXAMPLE: TRANSIT INFRASTRUCTURE 
AND SOCIAL EQUITY
“The team works not only with decision-makers in adjacent facilities, et al., but also with local 
community officials. Design considerations have moved beyond access issues and now address 
the reduction of traffic congestion, improvements in walkability in the community, and other 
key measures of mobility and access.” Institute for Sustainable Infrastructure (2012)
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Transit, Equity and Quality of Life
• High transit scores are seen primarily in the 

downtown core reflecting a higher concentration 
of stops, frequency of service, and vehicle 
capacity. 

• Low income city residents are most transit 
dependent.

• Transit enables a greater range of for job 
opportunities, healthcare, groceries, and other 
services at a lower cost. 

• Transit is more valuable to low income riders
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Transit, Equity and Quality of Life

The map overlays the Toronto transit accessibility map with the poorest and 
most disadvantaged neighborhoods (City 3). The overlay demonstrates the 
connection between household income and transit connectivity. The most 
economically disadvantaged neighbourhoods are the most under-serviced.
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Transit, Equity and Quality of Life
• High housing costs mean that most 

low-wage workers live in areas 
outside the city's subway-rich core. 
Those workers also must travel to 
work sites dispersed widely around 
the city and region. 

• This leaves the lowest-paid workers 
with the longest commutes to work, 
and limits the geographic range of job 
opportunities for residents of high-
unemployment communities.

• Transportation Equity Atlas – Pratt Center 
http://prattcenter.net/research/transportation-equity-atlas
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“Lower-income New Yorkers have the longest rides to work: Three-quarters of 
a million New Yorkers travel more than one hour each way to work, and two-
thirds of them earn less than $35,000 a year. By contrast, just 6 percent of 
these extreme commuters earn more than $75,000 a year.”

http://prattcenter.net/research/transportation-equity-atlas


Transit Infrastructure and Social Equity
• EnvisionTM recognizes the 

importance of transit to Quality of 
Life 
– QL2.4 Improve Community Mobility and 

Access

– QL2.5 Encourage Alternative Modes of 
Transportation

• At higher levels, EnvisionTM 

recognizes the importance of 
inclusion:
– “Design considerations have moved beyond 

access issues and now address the 
reduction of traffic congestion, 
improvements in walkability in the 
community, and other key measures of 
mobility and access.”
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Transit Infrastructure and Social Equity
• Low income households may not have access to a car 

which may cost, say, $3 per trip*. 
– “Low income residents … were found to be less likely have a vehicle. … 

the highest income commuters are 1.5 times more likely to commute 
using a private motorized vehicle compared to the lowest income 
commuters (66.5% vs 44.4%).”

• They may have to rely on taxis that cost $6.10 per trip. 

• Introducing transit at a cost of $1.50 per trip benefits 
both low and higher income groups by providing more 
affordable transportation.
– “People living on a low income are more reliant on public transit. … In 

Toronto, the lowest income commuters are 1.6 times more likely to use 
public transit to get to work than the highest income commuters (42.8% 
vs 27.4% respectively)”

* Data from Table 4.7 from Lewis and Williams 1999. Examples from City of Toronto
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Transit Infrastructure and Social Equity

Calculating the area under the respective transit demand curves, the value (WTP) to the 
two groups can be calculated. The value, in this case, for low income riders is $100 
million. The value for median income riders is $20 million. The value of transit to low 
income riders is, therefore, 5 times greater than for median income riders.
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Transit, Equity and Quality of Life

• The value to the low income 
segment is then translated 
into a WTP per rider per year.

• It can then be combined with 
a distance decay function that 
uses meta-analysis results 
from the literature. 

• The resulting chart shows the 
benefit of new transit to 
differing income groups along 
with their distance to the 
transit station.
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Transit, Equity and Quality of Life
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• Value transit to low-
income and other riders

• Map transit with low-
income neighborhoods 

• Measure value to 
neighborhoods based on 
both distance and income



CONCLUSIONS

“Our main conclusion is that distance decay relationships may well prove 
very useful in applied valuation work, since they provide a natural way of 
conceptualising the question ‘who benefits?’” Hanley et al. (2003)
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Infrastructure Value, Equity, & 
Envision’sTM Quality of Life

• Transit value can be 5 times greater for low 
income riders than for median income riders. 

• Lower density, low income, neighborhoods may 
pass C/B muster when Quality of Life is 
considered. 

• The most economically disadvantaged 
neighbourhoods need not be the most under-
serviced when Quality of Life is considered.
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Infrastructure Value, Equity, & 
Envision’sTM Quality of Life

• Infrastructure has historically been built based on 
where it can be justified financially.

• Envision’sTM Quality of Life can be monetized with 
CBA and the value of infrastructure can be 
calculated and projects designed to maximize 
value (sustainable, financial & societal).

• Linking geographically-based economic value 
(willingness to pay) with BIM gives infrastructure 
designers powerful sustainability and equity-
based decision-making tools.
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AutoCASE http://www.impactinfrastructure.com/autocase/
BCE http://www.impactinfrastructure.com/businesscaseevaluator/

Video https://www.youtube.com/watch?v=JEtGnkC41Yw
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Link to video on You Tube: https://www.youtube.com/watch?v=JEtGnkC41Yw

https://www.youtube.com/watch?v=JEtGnkC41Yw

