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Peak Oil and Climate Change are unprecedented global challenges that are creating an 
entirely new context for global development.

In response, we need to fundamentally change the way we plan our cities.

It is our belief that every major project that will serve us 
from 2015 to 2050 (and beyond) needs to be planned using a scenario-based analysis.

This presentation uses a large highway replacement project in Seattle 
as a test case for scenario-based transport planning.



The Alaskan Way Viaduct needs to be replaced. 

The aging structure is unsound and at risk for seismic damage.

The viaduct is one of two major north-south corridors going through downtown Seattle.



The Alaskan Way Viaduct: Seattle, WA

Source: “THE ALASKAN WAY VIADUCT REPLACEMENT PROJECT: 
AN OPPORTUNITY TO RETROFIT SEATTLE FOR SUSTAINABLE TRANSPORTATION” 
Kamala Rao, M.Sc. Thesis. University of British Columbia



The multi-billion dollar project has been in the planning stage for many years, and will 
likely be operating during the period ~ 2015-2050.



Three options are currently being considered:

1. Replace the existing viaduct with a new (larger) elevated highway.

2. Replace the viaduct with a Tunnel (similar to Boston’s ‘Big Dig’) and develop the waterfront land.

3. Replace the viaduct with surface streets & transit and develop the waterfront land.



Currently, transportation planning is based on a ‘predict and provide’ model where past 
growth is extrapolated, into the future,  to predict future transport demand.
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Currently, transportation planning is based on a ‘predict and provide’ model where past 
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Anticipated Demand Growth

Institutions (like the Washington State Dept of Transportation) create these extrapolated 
demand models.



Currently, transportation planning is based on a ‘predict and provide’ model where past 
growth is extrapolated, into the future,  to predict future transport demand.
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Scenario 1

At the Dynamic Cities Project, we believe that all projects that will serve us beyond 2015 
need to be planned using a scenario-based approach incorporating peak oil and climate 
change. 

Scenario 2

Scenario 3



At the Dynamic Cities Project, we believe that all projects that will serve us beyond 2015 
need to be planned using a scenario-based approach incorporating peak oil and climate 
change. 



At the Dynamic Cities Project, we believe that all projects that will serve us beyond 2015 
need to be planned using a scenario-based approach incorporating peak oil and climate 
change. 

In each scenario, the predicted demand for different forms of transport varies.

For instance, in an energy constrained future, the demand for air travel will likely shrink vs. 
growing at the rate predicted by the ‘Current Trends’ model.

For this analysis, we make a variety of assumptions about changes in demand 
for each scenario.





In many infrastructure projects, the ‘facts’ are actually opinions acclaimed by consensus.  

In the same manner, it is feasible to construct a consensus based approach to scenario 
planning by assigning a ‘likelihood’ to each scenario.





This assumes, of course, a base level of energy literacy among 
professionals, decision makers and the public.



Comparing the options...



Existing elevated highway

2. Tunnel

3. Surface ‘streets and transit’

1. Replacement



Comparing the options...



Medium / High Up-Front cost.

Expands road capacity. 
Maintains status-quo ‘barrier’ to the waterfront.

2. Tunnel

3. Surface ‘streets and transit’

1. Replacement

Highest Up-Front Cost. 

Expands road capacity while allowing for 
improvements to the waterfront.

Lowest Up-Front Cost.

Reduces peak road capacity while allowing for 
improvements to the waterfront. 

Would require more careful coordination of 
trucks for regional goods movement.

Current Trends Scenario



Comparing the options...



Encourages increased emissions from cars & 
trucks. 

Maintains status-quo goods movement in the 
short term, but reduces Seattle’s potential 
competitiveness in a carbon-constrained global 
economy.

2. Tunnel

3. Surface ‘streets and transit’

1. Replacement

Reduces emissions while allowing project 
capital to be spent on other emissions-reducing 
projects.

Increases Seattle’s livability and 
competitiveness in a carbon-constrained 
future.

Encourages increased emissions from cars & 
trucks but provides opportunities for transit and 
new density.

Maintains status-quo goods movement in the 
short term but siphons money from other low-
carbon transport projects that would support 
the economy through 2050.

Carbon-Constrained Future



Comparing the options...



Encourages increased emissions and 
dependence on oil in the short term.

Becomes a stranded investment over the long 
term as fuel shortages lower the demand for 
highway capacity.

2. Tunnel

3. Surface ‘streets and transit’

1. Replacement

Reduces emissions while allowing project 
capital to be spent on other projects that reduce 
oil-dependence.

Increases Seattle’s livability and 
competitiveness in an energy-constrained 
future.

Energy-Constrained Future

Encourages increased emissions and 
dependence on oil in the short term.

Siphons money from projects that would 
support reduced emissions and economic 
re-localization. 



Comparing the options...

..side by side.





Ranking projects by their value 
in a ‘current trends’ future.



Ranking projects by their value 
across multiple futures



Ranking projects by their value 
across multiple futures

Planning for the Dynamic City <<
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