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Mobility Pricing:
How to Harness Mobility Pricing to Reduce Congestion, Promote
Fairness, and Support Investment in Transportation
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What?
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23 municipalities in Metro
Vancouver, British
Columbia

Independent Commission
established to evaluate
regional mobility pricing

Final Commission report
published on May 24, 2018
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METRO VANCOUVER
MOBILITY PRICING STUDY

FULL REPORT ON THE FINDINGS AND RECOMMENDATIONS FOR AN
EFFECTIVE, FARSIGHTED, AND FAIR MOBILITY PRICING POLICY

Prepared by: the Mobility Pricing Independent Commission

MAY 2018




Why?
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Estimated travel time delays in 2030 at AM peak period

The map above shows the projected level of vehicle delay during a morning
rush hour in 2030. Vehicle delay is calculated in hours where:

10-30 hours 30-60 hours over 60 hours.

It is calculated as hours of delay over and above the Level of Service D (LOS D)?
performance level multiplied by the vehicle volume on the road network.

Metro Vancouver
population is
growing rapidly

Traffic congestion
is threatening
growth and
productivity

Traffic hot spots are
occurring
throughout the
region

Technological
change is occurring



How does
mobility

pricing work? Why not solve congestion by adding capacity?
“Congestion? Build more roads!”

— Costs for new road infrastructure capacity increases non-
linearly in high-density areas

— Growing cities need to accommodate for travel growth,
but cars are not the most efficient mechanism

— Induced demand means we can’t build our way out!
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How does
mobility
pricing work?
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We cannot make capacity match demand...

.. SO let’'s make demand match capacity through
efficient pricing .

Congestion

10 minutes

Travel Time

Travel time: |16 minutes

Max
Speed

46 minutes

Max Traffic
Flow  Flow

All vehicles are charged in de-congestion charging, but the objective is that the
only the last 3 (green) cars choose not to drive.




Economic
theory

How do you incentivize people out of their cars?

|
5 IF TUESE IDICTS

WoULD JUST TAKE

THE BU5, | CouLD

THE BUS, | cOULD BE WONE. BY oW

BE HOME BY NOW
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Economic
theory

Marginal social cost pricing

Charge
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Drivers only consider their
Marginal Private Cost - fuel,
vehicle operating, insurance,
travel time

Marginal Social Cost accounts
for the burden each driver
imposes on society in terms of
congestion delay and other
externalities

A socially optimal Congestion
Charge is priced as the
difference between the
Marginal Private Cost and
Marginal Social Cost



Design
options
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- The range of potential policy tools —3

Distance- Parking
based Charge Sales Tax

—

Conducted a Parking Corridor
coarse-level evaluation Levy Charge
asking: What is the tool's
potential to:

» reduce congestion?
promote fairness? Cordon/
support investment? Charge;
and meet other _Area
important Licensing
considerations?

(which could

Two policy tools  (basedon __ SIS ELIEE bl — include a system
were taken time and based Charge Point Charge of point charges
forward for location) and/or cordon
further study

charges)



Design
options
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System of point
charges used to
approximate Marginal
Social Cost pricing

Distance-based
charges used to
approximate Marginal
Social Cost pricing

lllustrative regional congestion point charge concept and alternative approaches

Note: All charge point locations are illustrative

5
./l Further work will be required to define optimal ™ v

N charge point locations. There may need to

be rules to prevent double charging on some
combinations of crossings

Illustrative multi-zone distance-based charge concept and alternative approaches

Note: Zone boundaries
are illustrative. More
work will be needed
to determine the
optimal number
and boundaries of
zones. Zone colours
are indicative of
proportional charge
rates.

1




Design Marginal Social Cost

options
Allarvent barwesn: chenges and trwel time savings
s The marginal social cost
o %o o o Veinin (MSC) rate is designed to
Y. :. T ensure that there is strong
£ ks e ': E alignment between the
: . '_' ° -:..'. charge paid per trip. and
i RS ’..‘ i the travel time savings
: :".'.:‘-l:" bt achieved for that trip.
: ‘:} | R-squared = 0.95
; ~
System of point £ : N - 2
charges used to
. app.rOX|mate I.\/Ifarglnal S i
SOCIaI COSt prICIng Alignmant between charges and travel time savings approximated MSC
- rates to bridges achieves
a better alignment
o . e between the charge paid
. - ' per trip and the travel
£ s b ' time savings of that trip.
g : :.{f, i The rates vary between
i . _; AL ) bridges. as well as by time
CE .;'G 3 ::_: i _ of day and direction of
“u il T travel, with higher charge
pen e L _ 9 . > . rates associated with

higher congestion.

\ \ \ | ) | R-squared = 0.82



Analysis of
options
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Travel time reductions for a regional congestion point charge compared to
2030 baseline for the AM peak period

N | | ’

The thicker the red _
line the greater ; B
the Increase in {
travel time 5 -~

— |

The thicker X
the green line | — S o - -
the greater the
reduction in travel
time




Equity and
fairness

14
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Equity and fairness concepts

Equity: How evenly are costs and/or benefits distributed?
Vertical equity: Distribution between various income groups

Horizontal equity: Distribution in other dimensions: gender,
geography, modes of transport

Fairness: Perceptions of fairness are individual, and not everyone
agrees on which properties of a policy make it fair (or unfair)..but
transfers can help make things fairer



Analysis of
options
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Congestion -

=

Revenue {

Fairness -

—

Evaluation criteria

Economic benefits

Regional congestion

point charges

Total net economic benefits S million/year $220 $290

Congestion

Total regional congested time savings % change from baseline in 2030 -20% -25%

Travel time reliability % change from baseline in 2030 17% 20%

Visible congested time savings® % households that will achieve 25% 44%
>10 mins savings per day

Revenue

Total net revenue® S million/year $1.050 $1.460

Household costs

Median daily costs for households that pay S/household/day $5-6 $7-8

Median annual costs for households that pay | $/household/year $1,800-2,000 | $2,500-2,700

Median household charges as a % of annual Low (<S50K/yr) 5-6% 7-8%

income Med ($50K-$100K/yr) 2-3% 3-4%
High (>$100K/yr) 1-2% 1-2%

Amount needed to correct equity imbalance” | $ million/year $170 $250

Environment, health, and contribution to the regional transportation strategy and regional

growth strategy

GHG emissions (all modes) % change from 2030 Baseline -2% -3%

Total VKT (all modes) % change from Baseline in 2030 -4% -6%

VKT/capita (private car) % change from Baseline in 2016 -12% -14%




Acceptance
issues

Public acceptance

Metro
Vancouver is
on this part of
the curve

. /

Acceptance level

Introduction System Opening Time

of concept Details day
known
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Rob Shaw: Horgan government wants
nothing to do with Metro's mobility
pricing

ROE SHAW  Upaated &

<

After a cool reception, scheme to ch
Metro drivers to reduce congestion
needs more work

GORDON HOEKSTRA  Lpataten Myy 25 2010

Editorial: Congestion fees a tough sell

A plan that has drivers paying more not to be stuck in traffic is hard to imagine

Tri-City News n 3 & D L]
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Acceptance level

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2004

2005

2007

Have no car

Car owner, pays
never/seldom

Car owner,
pays sometimes

Car owner,

pays often

2010



Final
thoughts

20

\\\I)

What did we learn?

— Every city is different and there is

Nno one-size fits all solution

Detailed analysis can be done
quickly with some basic tools and
iterative process

It's not possible to maximize all
design objectives

However, it's possible to develop
solutions which generate large net
economic benefits and can be
used to correct equity imbalances

Central London
Congestion
Charge
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Gothenburg

Congestion Tax
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Thank you!

wsp.com




Cases
Singapore
Congestion Charge

Point charges, varied by time of day
and location

RFID
1998

ERP

Traffic volume  -44% after ALS, -10% to -15% after ERP
compared to ALS, -20% to -30% for other
extensions of the system

Travel times Speed criteria charge levels between 20-30 kph
and 45-65 kph

Environment n.a.

environment

Effect on traffic &

Investment 250 million CAD (including 68,000 tags)
cost

Operating cost 16 million CAD/year (20%-30% of revenues)
Revenue 200 million CAD/year

CBA 63 million CAD/ year
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Cases

London, United Kingdom

Congestion Charge

Central . map— ”
Point charges with variable pricing
London
. ANPR
Congestion 003

Charge

| Congestion Charging 2ome |
: J

| : b,,fr-\ Traffic volume -16% (all vehicles entering the zone), -30%
i’ et ,,‘4,7;%:' 4 e __“ e o chargeable vehicles, +25% busses, +13% taxis,
| o AU L i | E € +49% bicycle
s G £ 5 -21% (2002-2008)
peE = S B0 - g% Travel times - 30 % delays
| B | ey B = = Environment  CO,-16,4%, NO, -13.4 %, PM10 -15.5% within the
g _~ . - zone
- Investment 300 million CAD
| cost
§ Operating cost 170 million CAD/year, in recent years 85 million
' CAD/year
g Revenue 440 million CAD/year (in 2014)
(3]
11}

CBA 140-190 million CAD/year



Cases

Stockholm, Sweden

Congestion Charge

Stockholm
Congestion
tax

Pricing framework Point charges with variable pricing

Technology ANPR

Implementation year 2007 (following a trial)

Traffic volume -20% (across the cordon)

c

o %

G % Travel times -33 % delays

= Environment  CO2 -13%, NOx -8 %, PM10 -13% within the zone
Investment 270 million CAD
cost

Operating cost 25 million CAD/year (in 2016)

Revenue 150 million CAD/year (in 2016)
CBA 100 million CAD/year
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