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Abstract
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1. According to Braess' Paradox, a new road could produce an 
overall slowing of all traffic within the transportation network. 

2. The meaning of the Paradox has been distorted to imply that 
any increase of capacity is guaranteed to be counter-productive. 

3. Worse, the Paradox has been used to portray transportation 
professionals as fools who fail to acknowledge a simple 
mathematical model. 

4. Even worse . . . Braess’ mathematical model is wrong, Wrong!   
WRONG!!!
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Braess’ Paradox History
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By Dietrich Braess, a 
mathematician at Ruhr 
University, Germany, 
March 1968
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Braess’ Paradox History
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Braess’ Paradox History
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An English 
translation appeared 
November 2005 in 
the journal, 
Transportation 
Science 
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Braess’ Paradox History
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The paradox is stated as follows:

"For each point of a road network, let there be given the number of cars starting 
from it and the destination of the cars. 

. . .  If every driver takes the path that looks most favorable to them, the 
resultant running times need not be minimal. 

Furthermore, it is indicated by an example that an extension of the road 
network may cause a redistribution of the traffic that results in longer individual 
running times."
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Spread the word!!!!
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1. Braess’ Paradox has nothing to do with induced demand.

1. Braess’ Paradox does NOT state that increasing 
transportation capacity will increase travel time, but 
adding a road might do so.
1. However, the example given is so contrived, it gives 

the impression of a paradox being revealed. 
2. Worsening congestion by adding a road would be so 

obvious, it wouldn’t be a paradox.



When Can We Observe Braess’ Paradox?
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MULTIPLE CHOICE. SELECT ONLY ONE ANSWER:
If a road is added, with traffic demand remaining unchanged, we can 
witness Braess’ Paradox . . . 

□ 1. Most of the time

□ 2. Some of the time

□ 3. Only in rare instances

□ 4. Only in imaginary scenarios that no transportation professional would 
seriously consider implementing
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Braess’ Model
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Includes diagrams like 
this:



Braess’ model has “issues”
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Its travel time formulas defy logic.

The transportation network represented in the Euler-like 
diagram would appear ridiculous in the real world.
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Braess’ travel time formulas: . . . Okay . . .
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Braess’ travel time formulas: . . . What?!?!
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Braess’ travel time formulas: . . . Should be
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Without Link 5
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If demand from a to z is 6, volumes will 
distribute themselves such that travel 
time will be 83 minutes whether traveling 
through node b or c.



With Link 5
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If demand from a to z is 6, all motorists 
will use Link 5, and none will use Links 2 
or 4. Travel time for all motorists will be 
92 minutes.
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Paradox!!
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Adding Link 5 increased travel time for all 
users from 83 minutes to 92 minutes.
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With Link 5
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ODDLY, if demand from a to z is lower or 
higher than 6, no motorists will use Link 5, so 
adding Link 5 would have no effect at all!
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Braess’ faulty model, illustrated
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T1=V1/100

T2=45 minutes

T4=45 minutes

T3=V3/100

Travel time formulas are from the example 
shown in Wikipedia.



Braess’ faulty model, illustrated
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T1=V1/100 T4=45 minutes

T3=V3/100

Travel time formulas are from the example 
shown in Wikipedia.

This could be a 
wide, slow 
unpaved road

But what could 
this be 
(???!!!)

T2=45 minutes



Braess’ faulty model, illustrated
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T1=V1/100

T3=V3/100 A gated plaza with infinite 
capacity, but perversely controlled 
to ensure more delay based on 
demand?
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Braess’ faulty model, illustrated
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T1=V1/100 T4=45 minutes

T3=V3/100

If 4,000 vehicles wish to travel from A to Z, the travel 
time for each vehicle would be 65 minutes. 

T2=45 minutes



Braess’ faulty model, illustrated
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T1=V1/100 T4=45 minutes

T3=V3/100

Now, add a new Link 5 that is very short, very wide, and very fast: 
Zero minutes travel time!

T2=45 minutes



Braess’ faulty model, illustrated
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T1=V1/100 T4=45 minutes

T3=V3/100

Now, add a new Link 5 that is very short, very wide, and very fast: 
Zero minutes travel time!

T2=45 minutes
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T1=V1/100 T4=45 minutes

T3=V3/100

Adding Link 5 increased travel time for all 
users from 65 minutes to 80 minutes.Paradox!!

T2=45 minutes
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T1=V1/100 T4=45 minutes

T3=V3/100

Not really. For lower volumes, all motorists would benefit 
from the new link.  So Wikipedia’s example is poor.Paradox!!?

T2=45 minutes
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• Obviously flawed road links being inserted into the 
transportation network.

• Absurd travel time formulas.

Contrived examples that use: 



What about induced demand?
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Braess assumed a fixed demand between points A and Z. 

“Real world examples” often cited as proof of the Paradox 
are actually examples of induced travel demand, a subject 
not addressed by the Paradox.
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Not really “real world examples” in Wikipedia
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In Seoul, South Korea, traffic around the city sped up when the Cheonggye Expressway was removed as 
part of the Cheonggyecheon restoration project.

In Stuttgart, Germany, after investments into the road network in 1969, the traffic situation did not 
improve until a section of newly built road was closed for traffic again.

 In 1990 the temporary closing of 42nd Street in Manhattan, New York City, for Earth Day reduced the 
amount of congestion in the area.

In 2009, New York experimented with closures of Broadway at Times Square and Herald Square, which 
resulted in improved traffic flow and permanent pedestrian plazas.

In 2012, Paul Lecroart, of the institute of planning and development of the Île-de-France, Paris, wrote 
that "Despite initial fears, the removal of main roads does not cause deterioration of traffic conditions 
beyond the starting adjustments.“ He also notes that some private vehicle trips (and related economic 
activity) are not transferred to public transport and simply disappear ("evaporate").

In 2012 in Rouen, France, a bridge was destroyed by fire. Over the next two years, other bridges were 
used more, but the total number of cars crossing bridges was reduced.
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Your takeaways
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Adding a road is not the same as increasing capacity. 
Obviously, adding a bad link could increase delay. But if it’s 
obvious, it’s not a paradox!

Induced demand could happen. Braess should get neither 
credit nor blame for identifying that.
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Conclusion: Debunking Braess’ Paradox
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Braess' example network would appear ridiculous if 
somehow represented in real life.

The Paradox, nevertheless, continues to be accepted with 
little scrutiny from transportation professionals. The 
theory is continuing to mislead public policy on roadway 
infrastructure. 
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