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Briefing Scope

Background on valuing aviation noise was presented 
by Professor Jon Nelson

This presentation focuses on aviation 
noise valuation in the 

Aviation Environmental Portfolio 
Management Tool (APMT) 
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Local Applications         Global Capability        Interrelationships & Economics

20031978 2007-2013

Interrelationships 
amongst noise and 
emissions at local, 
regional, and global 
levels with valuations 
using a ‘balanced 
sheet’ approach

Individual Airport 
Noise Contours & 
Emissions 
Inventories 

Regional & 
Global Noise 
Exposure & 
Emissions 
Inventories 

Context 

V

FAA is addressing the need for integrated analytical tools 
to compute aviation environmental impacts, 
identify interrelationships between 
noise, emissions, fuel burn and economic impacts 
to inform data-driven decision-making.
Development of the 
Aviation Environmental Tool Suite
has incorporated 
the best scientific 
understanding
to advance legacy 
tool capabilities 

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Tool Suite
(FAA+NASA
+Transport 

Canada)

Policy scenarios
• Certification stringency
• Market-based measures
• Land-use controls
• Sound insulation

Market scenarios
• Demand
• Fuel prices
• Fleet

Environmental 
scenarios

• CO2 growth

Technology and 
operational advances

• CNS/ATM, NGATS
• Long term technology 

forecasts

Cost-effectiveness
• $/kg NOx reduced
• $/# people removed 

from 65dB DNL 
• $/kg PM reduced
• $/kg CO2 reduced

Benefit-cost
• Health and welfare 

impacts
• Change in societal 

welfare ($)

Distributional 
analyses

• Who benefits, who pays
• Consumers
• Airports
• Airlines
• Manufacturers
• People impacted by 

noise and pollution
• Special groups
• Geographical regions

Global, Regional, Airport-local

in
pu

ts
outputs

Aviation Environmental Tool Suite
A

PM
T-Im

pacts
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APMT-Impacts:

APMT-Impacts modules are 
simplified models that provide: 

– estimates of aviation-
induced impacts through a 
portfolio of physical and 
monetary units

– quantified uncertainties in 
the estimated impacts

Aviation Operations 
Scenarios

Physical Impacts

Monetary Valuation of Impacts

Policy Assessment

More information is available at http://www.apmt.aero 

estimates the environmental impacts of aircraft operations 
through changes in health & welfare endpoints for 
climate, air quality and noise

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Revealed PreferencesStated Preferences

Measuring Noise Impacts

Monetization Methods

Contingent Valuation
• Willingness to Pay
• Willingness to Accept

Choice Experiments

Damage avoidance costs
• Sound proof windows
• Noise protection walls

Hedonic Pricing
• Real estate price development    
• Development of rents

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Initial APMT Approach

• Hedonic pricing method that used housing and rental value loss to 
estimate aviation-related noise impacts

• Noise Depreciation Index (NDI) = 0.6651% per dB [Nelson (2004)]

• Estimated global impacts based on 2005 noise contours [Kish (2008)]: 
– 181 airport regions
– 14 million people exposed to at least 55 dBA (DNL)
– $21 billion in housing value depreciation
– $800 million rental loss per year

– Actual housing values for US 
and UK only

– Use of the ICF model to 
estimate property values for 
other countries

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Motivation for New Monetization Method

• Drawbacks of previous APMT approach
– Requires detailed housing value data
– ICF model is based on US property values

Objective: Develop a new method to estimate the global 
monetary impacts due to aviation noise that does not 

require property value data.

• Expanded upon 2008 expert review of economic valuation methods 
used for noise [Nelson & Palmquist (2008)]

• Derived a Willingness to Pay (WTP) for noise abatement based on 
city-level income

• Advantages
– Income data more widely available than housing value data
– Only 1 income value needed for each city
– Easier to implement

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Income-Based Noise Algorithm

• Noise contours:
– Actual data for reference year and forecast for some future year
– Baseline and policy scenarios

Regression 
Parameters

WTP per 
Person 

($ per dB)
Noise 

Damages

Income

Overlay

Population 
Grid

Noise 
Contour

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Input Factors and Monte Carlo Simulation

• No population growth assumed

• Sample Case
– 2005 baseline noise contours for 181 airports
– Comparison with Kish (2008) results 

InterceptInteraction TermIncome Slope

Significance LevelBackground Noise Level Contour Uncertainty

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Results: Population Exposure
Number of Persons Exposed to ≥ Background Noise Level in 2005

Total: 14.2 million (181 airports)

Motivation Method 
Development
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Results: Mean Annual Noise Damages

Mean Total: $1.3 billion (181 airports)
US-only: $0.53 billion (41%, 95 airports)
Based on 3% Discount Rate, 30-year policy period

Motivation Method 
Development
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Issues and Outlook

• Issues for Consideration:
– Fidelity of population & income data varies globally
– Underlying primary studies limited to 63
– Relationship between income and WTP has not been 

studied in low-income countries

• Looking Forward:
– Article for the Journal of Transport Policy is under review 
– Continue to follow and interface on research to advance 

the understanding of noise valuation, including linking 
aviation noise to health impacts

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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Summary

• Traditional valuation of aircraft noise impacts uses hedonic pricing 
methods that estimate change in housing value with aviation noise
– Implemented in the original APMT-Impacts Noise module, but data 

limited use to primarily US

• APMT-Impacts developed a derived relationship between income 
and willingness-to-pay for reduced noise
–In consultation with Jon Nelson (PSU) and Ray Palmquist (UNC)
–Reanalysis of the hedonic pricing data

• Application of new income-based monetization method yields 
similar results as hedonic pricing

• New method in APMT-Impacts Noise module provides better global 
coverage to inform data-driven decision-making.

• Need to follow research developments to inform future modeling

Motivation Method 
Development

Application & 
Results ConclusionsBackground
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