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Airport Noise as a typical externality

In particular relevant for capacity expansion programs

Intensive public discussions; Court hearings

In the past:
* Aircraft noise certification (ICAO Chapters)
 |CAO (2001): Balanced approach

In general: Aircraft noise decreased in the past (Girvin, 2009)
e But: Still great problems
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* |n addition in the EU: Directives 2002/30/EC and 2002/49/EC
e 2002/30/EC: EU-wide process (from ICAO) for noise management

* 2002/49/EC: Noise maps

In particular for noise maps: Harmonized calculation for different noise
indicators (e.g. Lye, and L)

As a result:

In general, four sources of noise:
1. Air

2. Rail

3. Street

4. Industrial

Christos Evangelinos Airport Noise




IUY A s Impact of Airport Noise

CAMPUS STUDIES

 Here: Economic Impact (no medical impact)

* In particular: Monetary Valuation (WtP for 1 dB less noise; WtA for 1dB
more Noise)

* |mportance:
* For SMC Pricing
* CBA of environmental protection measures
*  Priorization of such measures
 For monetary compensations (see Salvi, 2008)

In general: Several economic approaches:

* Contingent Valuation (for criticism see Kling et al., 2012; Hausman, 2012;
Carson, 2012)

* Choice Modelling (Choice of residential location; only stated preference
possible)

 Hedonic Pricing (revealed preference)

Christos Evangelinos Airport Noise



IUY A s Impact of Airport Noise

CAMPUS STUDIES

The hedonic approach
based on Rosen’s (1974) analysis and under the conditions of:

* Perfect competition
e Zero transaction costs
* Perfect information

P=fx)
P: Price of the differentiated good
X: Vector of the good attributes
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The hedonic approach
A hedonic price function for residential properties:

P = f(xs,Xn, X4, Xg)
Where:
Xs: Vector of property structural variables
Xy : Vector of property neighbor variables
X4: Vector of property accessibility variables
Xg: vector of property environmental variables
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The hedonic approach
For the linear specification: P = By + X1, Bi * Xi

Hedonic (implicit) price of attribute i:

op = G; = WtP
axi B lBi B

With respect to noise, we see often:

n
logP = Po+ ) Bi-xi
L=
f; as semi-elasticity. For noise: NDI (Noise Depreciation Index)
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The hedonic approach

Latest econometric approaches: Spatial lag and spatial autocorrelation
(Anselin, 2003):

For the econometric model:
P=pBX+¢

Spatial Error Model: € = AWe + §
Spatial Autocorrelation Model: P = oWP + BX + ¢

W: Spatial weights matrix: ‘l/dij|
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The hedonic approach

Empirical studies (Meta-Analyses in Nelson, 2004, Schipper et al. 1998;
Kopsch, 2016):

 Show a great variety of results: NDl range: 0.2 - 1.7
* Areas with high population density: Higher NDI’s

» Airport noise perceived as more annoying than railway noise (Bahn-
Bonus)

e Spatial econometric models: Slightly higher NDI’s

* Non-linear impact of noise (Thanos et al. 2015; Pischel &
Evangelinos, 2016).

e Cut-off noise values: Dekkers & Van der Straaten, 2009; Thanos et al.
2015; Puschel & Evangelinos, 2016)
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Typical Solutions to Externalities
a) Command and Control Measures
b) Noise Charges
c) Cap and Trading Schemes

Ad a) Flight restrictions; Night flight bans; flight paths
* In many cases after court hearings
 Major disadvantage: Do not “hit” only noisy aircrafts

e In addition (for restrictions): Airport capacity cannot be fully utilized
(Airport efficiency may drop).
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Ad b) Noise Charges

* Noise charge as a part of take-off and landing fees

* In most airports: Aircraft noise categorization according to ICAO
Noise standards (ICAO chapters).

The normative approach: Impact of airport noise charges (Brueckner &
Zhang 2010; Hsu & Lin 2005; Nero & Black 2000)

 Depends on the type of the assumed competition (in most cases
Cournot Duopoly is assumed)
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Ad b) Noise Charges

In General: Optimally set noise charges will lead to (Brueckner & Zhang,
2010; applied to emission charges):

* Higher fares

* Lower flight frequency

* Higher load factors

e Less noisy aircrafts (More prominent in HS networks)
* Unchanged aircraft size

 Under certain conditions: PtP Networks could be preferable (similar
results in Hsu & Lin, 2005)
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Ad b) Noise Charges
* The positive approach:
Consider the airline cost function:
C(q;w)
With w: input prices and g: Outputs
Cost share of factor i:
Factor; Price - Factor;  x; - w; ac C

Total Cost Clq;w)  ow; w; ost Elasticity

What do we know about airline input price elasticities, in particular for
airport and noise related charges?

* Airport charges: 0.05—0.12 (depending on several factors)

* Noise charges: 10% cost share of airport charges (unofficial
statements)
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Ad b) Noise Charges

* The positive approach:

Given these very low cost shares (say: 0.01): How can ever in reality
noise charges show any effect at all?

Empirical analyses (Betancor 2007; Evangelinos et al. 2012) confirm this.

Possible explanations: Transaction costs; political economic
considerations.
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Ad c) Noise Caps (Brueckner & Girvin 2007; Girvin 2010;)
Distinguish:

1. Cumulative caps

2. Per-Aircraft noise caps

Both: Similar effects to noise charges (apart from aircraft size)

In addition: per-aircraft noise caps equivalent to optimal noise charges

Advantage: Possibility to introduce a trading scheme
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