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Motivation

‘They say the universe is expanding. That should help with
the traffic.’ Steven Wright

‘ In a move intended to lighten traffic and raise revenue
for the city’s subways, the New York State government
agreed in March to levy congestion fees on cars navigating
Manhattan’ Adam Bonislawski, WSJ, May 1, 2019
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Motivation

▸ Recall that there’s a congestion externality that isn’t
internalized by individuals
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Motivation

▸ Recall that there’s a congestion externality that isn’t
internalized by individuals.

▸ We can’t tax traffic because there isn’t a ”traffic market”.

▸ Empirical question: How much are people disposed to pay to
avoid traffic?
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Motivation

▸ Ideal experiment: drop traffic randomly over the city.

We
can’t do that /

▸ Second best: Arbitrarily set a charging zone i.e drivers inside
the charging zone pay a flat tax to drive in the zone.

▸ House prices really close to the boundary should reflect WTP
(after controlling for demographics).

▸ . . . BFM (2007) and Chay and Greenstone (2005).
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Background

▸ February 2003, London introduced the Congestion Charge
Zone (CCZ) in Central London.

▸ A flat fee of £5.00 was levied on commuters driving into the
zone between 7:00am to 6:30pm from Monday to Friday,
excluding public holidays.
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Background

▸ The demarcated charge zone encompassed the financial centre
(Bank), parliament and government offices (Palace of
Westminster), major shopping belts (Oxford Circus) and
tourist attractions (Trafalgar Square, Westminster Abbey, Big
Ben, St Paul Cathedral) (i. e. CBD).

▸ The rationale for the charge is not only to mitigate traffic
bottlenecks and improve traffic flow and commuting time, but
also to generate revenues to improve the public transport
system.
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Background

Figure: Map of the Original Congestion Charge Zone (CCZ) & the Western Extension Zone (WEZ) (Source:
TfL)
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Impact

▸ Is the charge effective?

It seems so.

▸ Relying on traffic data at a road level, he finds that vehicular
flow fell by 6% to 9% after the CC is first introduced in 2003,
and 4% to 6% when the WEZ is implemented in 2007.

▸ Air quality also improved (Beevers et al. 2005) and accident
and casualty counts declined (Green et al, 2016).

▸ The success of the original congestion charge led to the
subsequent extension of the congestion charge zone to central
west London (WEZ) in 2007 that covers Kensington and
Chelsea borough - one of the most expensive and sought after
estates in London.
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How much do residents value the benefits?

▸ He restricts the analysis to properties very close to the
congestion charge boundary (within 1 km) to exploit the sharp
discontinuity in traffic flow.

▸ This ensures that properties in and out of the charged zone
are almost similar other than being affected by the charge (or
receiving the benefits from improved traffic conditions).
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Figure: The London Congestion Charge Zone (CCZ & WEZ) and 1 km buffers (in dash line) from the LCC
boundary.
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How much do residents value the benefits?

▸ Comparing house price changes before and after the CCZ is
implemented (dif-in-dif strategy), his findings show that
homeowners do pay for these benefits.

▸ When the WEZ was implemented, house prices rose by 4 per
cent (about £30,000) relative to comparable transactions
outside the zone.

▸ However, similar price increases did not occur in the original
CCZ when it was introduced in 2003.
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Data
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Data

Figure: Data sources.
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Methodology

BFM (2007) + Chay & Greenstone (2005) i.e. :

Tijkt = λk + γLCCit +X ′i ρ +V ′jtκ + νijkt (1)

Yijkt = πk + ζLCCit +X ′i δ +V ′jtη + εijkt (2)

Yijkt = αIV
k + βIV T̂ijkt +X ′i φ

IV +V ′jtω
IV + τ IVt + εijkt (3)

Where i stands for property, j for neighborhood, k for postcode
(block) and t for time (quarterly).
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Validity of the instrument

▸ Relevance is clearly achieved.

He gets independence (a. k. a.
LCCit is as good as randomly assigned) by restricting the
analysis to the boundary.

▸ Home owners living in the charge zone are entitled to a 90%
waiver of the charge. Are house price effects capturing the
present value of these savings?

▸ Furthermore, , if better quality houses are sold after the
charge is enforced and these attributes are not reliably
accounted for, WTP estimates could be overestimated.

▸ He conducts a battery of balancing tests on observable
characteristics to allay these concerns.
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Results: Prelim

Figure: Effect on traffic.
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Results

Figure: Regression results. 18 / 23



Results

▸ After the introduction of the LCC, traffic flow in the zone is
8.77% lower when compared to neighborhoods outside but
within 1km from the LCC boundary.

▸ The estimates become larger when the analysis is limited to
observations closer to the charge boundary, suggesting that
traffic is displaced from inside to outside the charge zone.

▸ This makes the policy an ideal instrument for identifying the
WTP to avoid traffic because it generates large variation in
local traffic conditions even between properties in the same
neighbourhood just inside and outside the charge zone
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Results

▸ Property values are around 2.82% higher than before.

▸ In absolute monetary terms, the LCC increases housing values
in the charge zone by a magnitude of between £18,320 and
£24,958 (2015 values).

▸ Results reveal that a 1% increase in traffic volume
corresponds to a 0.30% decrease in housing values for sales
1000m from the LCC boundary.

▸ This elasticity ranges from -0.33 to -0.38.

20 / 23



Results

▸ Property values are around 2.82% higher than before.

▸ In absolute monetary terms, the LCC increases housing values
in the charge zone by a magnitude of between £18,320 and
£24,958 (2015 values).

▸ Results reveal that a 1% increase in traffic volume
corresponds to a 0.30% decrease in housing values for sales
1000m from the LCC boundary.

▸ This elasticity ranges from -0.33 to -0.38.

20 / 23



Results

▸ Property values are around 2.82% higher than before.

▸ In absolute monetary terms, the LCC increases housing values
in the charge zone by a magnitude of between £18,320 and
£24,958 (2015 values).

▸ Results reveal that a 1% increase in traffic volume
corresponds to a 0.30% decrease in housing values for sales
1000m from the LCC boundary.

▸ This elasticity ranges from -0.33 to -0.38.

20 / 23



Results

▸ Property values are around 2.82% higher than before.

▸ In absolute monetary terms, the LCC increases housing values
in the charge zone by a magnitude of between £18,320 and
£24,958 (2015 values).

▸ Results reveal that a 1% increase in traffic volume
corresponds to a 0.30% decrease in housing values for sales
1000m from the LCC boundary.

▸ This elasticity ranges from -0.33 to -0.38.

20 / 23



Concerns over the IV

▸ Public Transport Capitalization Effects: : One of the
correlated effects associated with the implementation of the
LCC is the channelling of charge revenues on improving public
transportation.

This could increase the values for homes outside the zone that
are better connected to public transportation nodes as driving
into the zone becomes more expensive after the charge is
enforced.

▸ Removal of Sales closest to the LCC boundary: Although
restricting to properties close to the charge boundary can
minimize unobserved neighbourhood differences, the spillover
effects could be greater as well.
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Concerns over IV

▸ Discount Zone Effects: Residents living in the zone are
entitled to a 90% waiver of the charge.

▸ He exploits a feature of the LCC that allows some
homeowners living close but outside the zone entitlement to
90% discount to charges due to parking and severance issues.

▸ Estimates 2 only with these observations. Results are
statistically insignificant.

▸ Given that these properties in the discount zones are very
close to the LCC boundary, traffic conditions could be
adversely affected by the charge due to traffic displacement.
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Conclusion

▸ Home buyers pay, on average, 2.84% (£18,555) more for their
homes to enjoy 8.77% (1562 vehicles) reduction in traffic.

▸ IV estimates indicate that the elasticity of housing values with
respect to traffic flow is 0.30. These results are robust across
a battery of robustness and placebo tests.

▸ Based on the Census estimates on the number of dwellings,
there are a total of 205,383 houses in the CCZ and WEZ.
This implies that the charge has generated an aggregate
windfall of around £3.8 billion for homeowners in the zone
relative to those outside the zone.

▸ The total cost of enforcing the LCC is around £8.3 billion
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Backup
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Why the smaller impact in CCZ?

▸ There are several reasons for this.

▸ The initial introduction of the CC was not well-received by the
residents. Many were unsure whether the charge was able to
achieve its intended aims.

▸ Furthermore, based on census data, residents in the WEZ are
more likely to own a car and drive more to work, stay further
away from their workplace and earn much higher wages.

▸ All these factors could explain a larger willingness to pay to
avoid traffic congestion.
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Figure: Robustness tests.
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Figure: Balancing tests.
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Is the elasticity estimate reasonable?

▸ The implementation of the LCC resulted in a 8.77% reduction
in traffic flow that led to a 7.24% reduction in PM10. These
estimates suggest that a 1% increase in traffic corresponds to
a 0.83% (7.24 ÷ 8.77) increase in PM10.

▸ Chay et al. (2005) report that the elasticity between house
prices and particulate concentrations ranges from 0.20 to 0.35.
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Is the elasticity estimate reasonable?

▸ Plugging in the lower bound of these estimates, the estimated
impact of the increase in PM10 from traffic flow on housing
values is around 0.166 (0.83% × 0.20). This is approximately
55% (0.166 ÷ 0.30) of the elasticity of house price with
respect to traffic flow at 0.30.

▸ The proportion goes to around 75% if I plug in the mid-range
elasticity of 0.275.

▸ The rest of the 25–45% of the effects could stem from
improved traffic safety, reduced noise pollution and travel
time.
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