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Induced demand
What has been written:
(Mostly by researchers and academics rather than practitioners)
• Downs Theory of Triple Convergence (1992)
• Iron Law of Congestion (1990)
• Lewis-Mogridge Position (1990)
• Downs-Thomson Paradox (1992)
• Braess’s Paradox (1968)
• [John Forbes] Nash Equilibrium (1951)
• Marchetti’s constant (1994)
• Jevons Paradox (1865)
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Induced demand
• Induced means “caused”
• When transport infrastructure is improved, travel demand may be induced
• people make more trips and longer trips
• VKT increases

• Improved utility (or generalised cost) of travel leads to increase in demand
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Elasticity of demand

Suppressed demand
• Discretionary trips that are not made due to unacceptable travel conditions:
• traffic congestion, crowded trains, etc
• value of trip is less than cost of travel

• In congested cities, there is plenty of suppressed demand in peak periods
• Induced demand is the relief of suppressed demand
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Traveller responses to major changes
• Improved transport service along a route causes travellers to:
1.
2.
3.
4.
5.

}

Re-route from other routes to this one
Re-time from other times to peak times
Theory of triple convergence (Downs, 1992)
Re-mode from other modes
Re-locate a trip end (home, work, shop, social) = longer trip distance (induced demand)
Make trips that were previously suppressed (induced demand)

• Degraded transport service along a route causes travellers to:
1.
2.
3.
4.
5.
6.

Re-route to another route
Re-time to another time of day when there is less congestion/crowding
Re-mode to another mode
Re-locate a trip end to make a shorter trip distance
Reduce the number of trips (suppressed demand)
Stick with it: leave earlier or arrive later on same route
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Induced demand by mode
•
•
•
•

Induced demand applies to road projects
Equally applies to public transport projects
Improved train/tram/bus services will result in some induced trips
Degraded train/tram/bus services will result in some suppressed trips
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Re-routed car trips
Road E

• Benefit to the driver who re-routes
• Reduced travel time and cost of travel
• Safer if re-routing to a freeway

• Benefit to other travellers in the area
• Frees up capacity on other routes
• Including cross routes

• Reduced fuel consumption and emissions
• Improved freight efficiency and productivity

Road W
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Re-timed car trips
• If congestion levels reduce in the peak periods, we can expect
some trips to be re-timed from off-peak to peak periods
• Benefit to the traveller
• Trip is taken at a more convenient time
• Even if the travel time and cost of travel remains much the same
• Benefit for freight efficiency and productivity

• Fuel consumption and emissions might increase marginally as the effect of
re-timed trips on other traffic will be higher in the peak period
• Adds to traffic demand in peak but offset by reducing traffic demand off-peak
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Re-moded trips to car
• Some travellers might decide to use car (as driver or passenger) instead of the
mode they are currently using
• Benefit to the traveller who has re-moded
• Increase in fuel consumption and emissions
• This is contrary to the sustainable transport strategy aiming to reduce carbon
emissions
• Could be significant where there is a well-patronised PT service in the corridor
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Re-location over time
• If congestion levels reduce in the peak periods, we can expect some people to be
prepared to relocate their home, work or school for whatever lifestyle or cost-ofliving reasons, and still have an acceptable commute time
• Some evidence that people’s travel time per day is reasonably constant (Zahavi 1974)
• There are many other factor that affect a decision to relocate:
•
•
•
•
•

Access to work and schools
Access to family and friends
Two-worker households
Cost of moving house – stamp duty, etc
Availability of alternative affordable residential property

• Could be mitigated by land use planning
• Relocation of other trips, such as shopping and social, may be shorter term but tend
to be more in the off-peak
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Induced demand
• When urban transport infrastructure is improved, travel demand can be induced
• i.e. some of the suppressed demand converts to actual trips as a direct result of the
improvement
• there can also be longer trips due to re-location

• Planners’ frame of reference should be the whole transport system
• Thus, induced demand is not:
•
•
•
•

Additional trips due to population expansion
Re-routed trips
Re-timed trips
Re-moded trips
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Induced demand
• These effects respond to perceived changes
• It is not necessarily a perfect optimisation or equilibrium
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Jevons paradox
• Jevons effect is that improving the efficiency of using a resource makes it cheaper,
which encourages greater consumption
• Jevons paradox is when the net effect of the additional consumption exceeds the
efficiency gains – ie the community uses more of the resource
• Jevons work related to coal
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Break for questions
Any questions or discussion points?
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The slogan

“Build a freeway and it just fills up”
•
•
•
•

“Build a freeway” = construct an urban freeway
“fills up” = reaches capacity in peak periods, causing flow breakdown and slow speeds
“and” = immediately or some time in the future
“just” = this is the only relevant effect

“Build it and they will come”
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Post-truth slogans
“Build a freeway and it just fills up”
“Build it and they will come”
• Similar to: “Stop the Boats”, “Axe the Tax”, “Make America Great Again”
• Simplistic. Popularist.
• Appeals to the selfish individual: not worth building because my travel time will
be the same as now
• Ignores what my travel time would be if the government did nothing!
• Ignores my benefit from reduced travel times for the next x years until it “fills up”
• Grain of truth if you don’t think too hard!
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Quotes from transport professionals
• “Expanding roads would only encourage more people to drive”
• “Increasing road capacity increases congestion. We don't have to look in theory, we
don't have to be academic about this - go and have a look at the Monash Freeway”
The Age 28 March 2013

• “Victorian Governments have long failed to understand that bigger, better roads
would inevitably lead to more people driving more often and further”
• “This would eventually require more improvements to freeways as they struggled to
cope with ever-increasing traffic”
• “Peninsula Link would inevitably lead to more congestion”
The Age 2 June 2011
• “Melbourne became caught in a perpetual loop of … induced demand”
Royalauto October 2019
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More quotes
• “Building roads ... actually make things
worse”
• “Traffic grows to fill the available road
Public Transport Advocate
space”
The Age 15 Jan 2019
• “Build a road and vehicles will come in
even greater numbers than before”
Commentator
The Age 15 April 2013
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Headlines
• “… hit peak capacity …”
• Translation: Forecast AM peak
traffic volumes on Tollway are
predicted to reach capacity by 2031
• Is this a yardstick of project
benefits?
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What are the fallacies?
•
•
•
•

Hitting capacity in a future year in peak periods is not a disaster
Most existing freeways and arterial roads are already at capacity in peaks
Peak periods are only part of the day
Evaluation should compare service levels in a future year with and without
the project
• Freeway congestion can be mitigated by managed motorway techniques –
i.e. ramp metering – to prevent flow breakdown on the mainline, even
though there may be long delays on the entry ramps
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Does induced demand increase congestion?
• There is no reason for induced demand to continue once service levels
return to base levels
• Once that occurs, discretionary trips will be suppressed again (all else being
equal)
• Thus, improving travel service will not induce demand to the extent that it
will increase congestion levels
• “Increasing road capacity increases congestion” is illogical
• Doing nothing in the face of population growth will increase congestion
• Jevons Paradox is a furphy in relation to transport
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Traveller responses
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Traveller responses with growing population
Travel Time in corridor over time with growing population
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Peninsula Link
•
•
•
•

Opened January 2013
It hasn’t filled up yet
Reaches capacity for a few hours per year
Reduced congestion on Moorooduc Hwy
and Frankston Fwy
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Is induced demand a cost or benefit?
• “You may say the investment was in vain, and when you look only at time use or
motorway speeds, you can essentially make the political argument that all such
investment is pointless. Or you can look to see whether these long-term changes
are indicators that more people can now use the new capacity to do things they
want to do ... when, where, and how they want to do them.”
D. Levinson et al “Elements of Access” (2017)
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Project evaluation
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Evaluating large projects
•
•
•
•

Include re-routing
Include re-timing
Include re-moding
Include induced demand
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Evaluating small projects
•
•
•
•
•
•
•

Traditional evaluation of benefits
Assume demand volumes are identical before and after
Constrain evaluation to just the relevant intersection or route
Ignore re-routing
Ignore re-timing
Ignore re-moding
Ignore induced demand
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Quotable conclusion
• Nash Synergy: improving all urban transport modes improves the safety,
efficiency, productivity and sustainability of the transport system as a
whole
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Conclusion
• Let’s adopt a common understanding of induced demand as:
• Additional travel caused by an improvement to a transport service
• Additional trips and longer trips
• Relief of some suppressed demand

• Induced demand does not include:
•
•
•
•

Additional trips due to population expansion
Re-routed trips
Re-timed trips
Re-moded trips (if frame of reference is the whole transport system)
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Conclusion
•
•
•
•

“Congestion-busting” is a myth in the metropolitan area
Attribute the effect to the cause
Advocate for more funding of sustainable travel: walking, cycling and PT
Argue for PT projects because they have better long term outcomes and
shape a more liveable city
• But don’t pedal a post-truth slogan to support this
• As a profession, we should advocate for the right things for the right reasons
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Questions and Discussion
Thank you

David Nash
traffinity@gmail.com
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