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1. INTRODUCTION 

The economic impact of airports falls into three general categories:  Overall contributions to the 

economy of the surrounding region; a narrower examination of the possible economic impacts of 

specific expansion or improvement programs; and construction impacts associated either with ongoing 

improvement projects or special projects associated with expansion.  Broader studies of the economic 

impact of airports are well-represented in the literature, while studies of the economic impact of airport 

expansion projects are often associated with the preparation of environmental impact statements.  

These latter studies often concentrate on expansion of employment located directly at the airport and in 

relation to the visitor industry served by the airport, including indirect and induced employment.  What is 

usually lacking, however, is an analysis of the additional implications of airport expansion, or constraints 

on that expansion, with respect to the regional economy—i.e. the role of an airport in maintaining or 

stimulating regional growth and development.  Only rarely are these broader economic issues 

addressed.   

Other aspects of economic impacts studied are usually associated with measuring detrimental 

effects on property values of increased exposure to aircraft noise and, as a result, on fiscal conditions 

of affected jurisdictions.  This aspect of airport economic impact studies is addressed in Technical 

Memorandum No. 5:  “Potential Impact on Land Value in the Dulles Area—A Review of the Literature” 

and, as a result, is not addressed in this memorandum.   

This memorandum reviews representative studies detailing estimates of airport economic 

impacts, both in terms of overall contributions to regional economies as well as the various issues 

addressed in relation to proposed expansion projects (other than noise).  In addition, this review 

attempts to identify several studies that have attempted to analyze and summarize the differences that 

occur when expansion is considered in the context of airports where increasing demand is in conflict 

with limited capacity to meet future air transport service expansion requirements.  Based on this review, 

experience applicable to the proposed expansion at Dulles International Airport is identified.   

The proposed Dulles improvement alternatives under consideration include the following: 

• No-Action Alternative. 

• Build Alternative 3:  This alternative consists of the construction of a new 9,473-foot north-south 

oriented runway (1W/19W) located 4,300 feet west of existing Runway 1L/19R, and construction 

of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 

Runway 2/30.  This alternative could be constructed entirely on airport property; however, it is 

anticipated that property acquisition would be required on the west side of the airport in order to 
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meet FAR Part 77 clearance requirements, serve as a buffer to neighboring properties, and 

provide area for potential aviation-related development. 

• Build Alternative 4:  This alternative consists of the construction of a new 9,218-foot north-south 

oriented runway (1W/19W) located 5,000 feet west of existing Runway L/19R, and construction 

of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 

Runway 12/30.  This alternative would require property acquisition on the west side of the airport 

in order to meet FAR Part 77 clearance requirements, serve as a buffer to neighboring 

properties, and provide area for potential aviation-related development. 

The two Build Alternatives also include construction of necessary navigational aids and terminal 

improvements. 

The methodologies employed in airport economic impact studies include the use of input-output 

models, surveys of onsite airport employment, statistical forecasts of future operations and 

enplanements, and other statistical modeling techniques designed to measure the value of future 

economic contributions.  Onsite employment includes the combination of fixed based operators, retail 

activities, airline company employment, cargo services, rental car providers, and others.  In the case of 

larger facilities, total airport employment can represent a significant concentration of economic activity.  

Therefore, any change in level of activity can lead to a measurable change in total regional economic 

output.  In general, it is the purpose of these various studies to measure that potential contribution. 
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2. AIRPORTS AS CENTERS OF REGIONAL ECONOMIC ACTIVITY 

  In a broad-based summary of the nationwide impact of U.S. Airports prepared in 2002, the 

Airports Council International (ACIR) reported that in 2001, all U.S. airports as a group generated 

approximately $507 billion in economic activity.  In that year a total of 1.9 million jobs existed at airports 

with an additional 4.8 million created in surrounding communities.  These jobs are estimated to have 

generated total earnings of $190 billion.  In addition, airports contributed $33.5 billion in local, state, and 

federal taxes and, as such, represented a major U.S. industry.1  Prior to September 11, 2001, this 

report concludes that one of the U.S. airport industry’s most significant future problems was increasing 

congestion, and that future increases in the level of congestion would continue to have an impact on the 

nation’s economy.  Despite the downturn after September 11th, projections indicate a return to growing 

demand and a return to the increasing importance of growing congestion.2 

U.S. airport economic activity is projected to grow to $750 billion by 2013 with employment 

forecasted to reach nearly 10 million during the same year.3 

                                                 
1 Airports Council International, “The Economic Impact of US Airports 2002,” p. 1.   
2 Ibid. 
3 Ibid, p. 2 
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Figure 1:  Total U. S. Airport Economic Activity 

 

Source:  ACIR, “The Economic Impact of US Airports 2002.4 

                                                 
4 Ibid, p. 2. 
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From 1997 through 2001, total economic output of all US airports grew from nearly $380 billion to 

$506.5 billion—an average annual growth rate of nearly 7.5%.  During that same period, employment 

grew from 5.8 million to 6.7 million, an average annual growth rate of nearly 3.7% per year.5  In general, 

this study concludes that airports are a major contributor to the growth and development of the nation’s 

economy.   

ACIR also recently commissioned a parallel study analyzing the wide-ranging economic impact of 

European airports.  Published in January 2004, this study suggests similar conclusions for international 

markets, documenting the importance of continued air transport capacity as a requirement for future 

growth and development.6  Many of the conclusions reached in this study are parallel to those 

expressed in the U.S. study, indicating the importance of adequate air transport capacity in ensuring 

continued economic growth and development.  This study also emphasizes the importance of 

international air service as a location factor for growing and emerging high tech industries: 

European airports are now widely recognized as having a considerable economic and 
social impact on their surrounding regions.  These impacts go far beyond the direct effect 
of an airport’s operation on its neighbors to the wider benefits that air service accessibility 
brings to regional business interests and to consumers.  Airports provide essential 
infrastructure to support regional social and economic growth as well as being 
commercial entities in their own right, capable of generating returns on investment to the 
benefit of their shareholders, other stakeholders and to society as a whole.7 

This study goes on to examine the role of European airports as regional and national economic 

catalysts.  It examines experience at major airports in terms of industries attracted to the surrounding 

region as well as the level of economic activity that occurred.  One specific airport included in the 

analysis is Schiphol in the Netherlands, where the operation of that airport is an integral element in the 

overall economic development activity in the region and the country.  Industries reliant on access to the 

large international facility include transport and distribution, large international operations, leisure 

hotels, business and financial services, and telecommunications industries.8  Further analysis of 

industries benefiting from air transport accessibility in the UK included communications, business 

services (financial and other), as well as computer activities.9 

Another recent study of the international importance of air transport to regional and national 

economies discussed the long-term impacts of future constraints on airport capacity in an environment 

of increasing demand: 

                                                 
5 Ibid, p. 3. 
6 York Aviation, prepared for ACIR Europe, “The Social and Economic Impact of Airports in Europe,” January 2004. 
7 Ibid, p. 5. 
8 Ibid, p. 15. 
9 Ibid, p. 19. 
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In order to fully participate in and benefit from the new international economy, cities and 
communities around the world will need speedy and efficient access to the global marketplace.  
Delivering access will be the responsibility of airlines in the 21st century.  But this poses a key 
question: Will aviation play a leading and facilitating role in globalization or will it lag and constrain 
globalization because it has reached its regulatory-imposed limits?  On a global basis, as in other 
industries, pressures for consolidation will continue to mount, driving toward economies of scope and 
scale, increased efficiency, and meeting customer needs. 10 

This study presents as a fundamental characteristic of the process of globalization the need for 

maintaining capacity in the airline industry, providing worldwide access to the global marketplace.  The 

ability to meet this increasing demand is critical to maintaining the pace of growth and development, not 

only in the U.S., but also throughout the developed and developing world:   

The basic question is how to ensure that the airline industry does not further lag or constrain 
globalization but rather continues to play its key role in providing communities in the United States 
and around the world with access to the global marketplace.  Like the steamship and railroads of past 
eras, a competitive airline industry, with sufficient scale and scope, will be vital to achieving the many 
benefits that can be gained from increased trade and economic integration.11 

Both of these international studies reinforce the conclusion that adequate airport capacity is a 

component of future economic growth and development on a regional, national, and international scale.  

By providing access to worldwide markets in response to growing demand for that access, airports help 

to stimulate increased economic activity.  The importance of that link, on a regional scale, is reflected in 

the Dulles Airport environment.  The analysis that is summarized in Technical Memorandum No. 4, 

“Long-Term Economic Impacts of Proposed Runway and Related Improvements,” demonstrates a 

potential for increased employment linked to increased airport activity, building on the airport’s past 

history as an attractor for the high tech industry that has become so important to the corridor and to the 

region. 

A series of studies prepared for the Cincinnati/Northern Kentucky International Airport by the 

University of Cincinnati indicates similar conclusions regarding the importance of an international airport 

on the ability of the region to attract high-tech industries.  In particular, the first of these studies 

concludes that access to an international airport has been and continues to be an important factor in 

site selection decisions made by businesses locating in the region.  The availability of the airport 

attracts both domestic and international companies to the region.12  Local market experience indicates 

that companies make location decisions based on the availability of direct international flights, an 

experience similar to that reported for the Dulles Airport corridor.   

                                                 
10 Daniel Yergin, Richard Vietor, and Peter Evans, “Fettered Flight: Globalization and the Airport Industry,” Cambridge Energy 
Research Associates, Inc., Cambridge, MA November 2000, p. ES-1.   
11 Ibid, p. 61. 
12 Economics Research Group, Center for Economic Education, University of Cincinnati, “The Influence of International Airports 
on Regional Economic Growth—Cincinnati/northern Kentucky International Airport,” May 27, 1997, p. 9. 
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In a broader follow-up study prepared for the same airport, the conclusion was that in 1998 the 

airport generated over 69,000 jobs and $3.9 billion in overall economic activity.  This total activity 

included $2.1 billion in the form of business sales and $1.8 billion in the form of household income.13  

The economic sector realizing the greatest benefits was the transportation industry.  Other sectors also 

realizing substantial benefits included hotels, amusement and recreation services, eating and drinking 

places, retail trade establishments, and real estate.14   

Similar studies for Washington Dulles International Airport indicated that in 2002, the airport was 

responsible for nearly 18,850 onsite jobs, additional induced jobs of over 7,060, indirect jobs exceeding 

5,510, for total employment exceeding 31,400 jobs.  An additional 61,675 jobs were attributed to the 

visitor industry for a total economic impact of nearly 93,100 jobs.  The economic activity at the airport 

translated to more than $3.0 billion in to personal income, and $6.2 billion in business revenue, and 

generated nearly $300 million in state and local taxes.15 

These and other studies document the importance of international airports as local, regional, and 

national centers of economic activity.  They generate employment, household income, and increased 

regional product.  They serve as attractors to new industry, especially those that rely on access to 

global markets.  In addition, it is apparent that constraints on capacity in the context of increasing 

demand can lead to constraints on future regional economic growth and development.   

In the next section of this review, the focus shifts to measures of change in economic activity as a 

result of proposed change in airport capacity.  The critical questions are how these changes are 

measured and how the issue of change is incorporated into the analysis.  In terms of the economic 

impact of proposed improvements, the key is relating the change in future activity to a change in airport 

capacity.  Only on the basis of that approach is it possible to assess the relative benefits and costs 

associated with implementation of proposed improvements on a comprehensive scale. 

 

 

 

                                                 
13 Economics Research Group, Center for Economic Education, University of Cincinnati, “The Cincinnati/Northern Kentucky 
International Airport Economic Impact Analysis,” November 24, 1999, p. 1. 
14 Ibid. 
15 Metropolitan Washington Airports Authority, “2002 Regional Economic Impact—Washington Dulles International and Ronald 
Reagan Washington National Airports,” p. 2. 



 

The SGM Group, Inc. Page 8 3/16/2004 

3. MEASURING THE ECONOMIC IMPACTS OF EXPANSION 
PROGRAMS 

Studies of proposed airport improvement programs often begin with recognition of the broader 

contribution made by airports to the local and regional economy.  As a next step, the additional analysis 

tries to isolate the potential contribution that expansion might make in the context of a competitive 

market.  The basis for measuring economic impacts associated with improvements centers on change 

in onsite employment coupled with indirect and induced employment change linked to that increase.  In 

addition, these impact studies often include an analysis of potential change in visitor industry related 

employment in the surrounding region.  Potential negative economic impacts include an analysis of 

possible change in property value associated with change in the amount of residential property exposed 

to increased noise from increased traffic.  Changes in property value can then be linked to possible 

changes in fiscal conditions experienced by affected jurisdictions.  The discussion that follows does not 

address the noise impact issues, which are addressed in Technical Memorandum Number 5, “Potential 

Impact on Land Value in the Dulles Area—A Review of the Literature.”   

What impact studies sometimes mention, but often neglect, is the potential long-term effects of 

expansion on the regional economy.  As indicated in the previous section, it is well-recognized that 

airports represent significant economic engines on their own, both because of the levels of employment 

located there and because of the attraction an international airport represents to existing as well as 

potential industries.  Globalization of trade relies on accessibility, and where capacity is limited to meet 

future demands for accessibility, a slowdown can occur in otherwise achievable or desirable rates of 

growth and development.  Whether or not the communities desire continued rates of growth and 

development linked to expansion is a political issue that should be addressed by the affected 

jurisdictions, and they should be able to address those issues with knowledge of the potential that 

airports have to contribute.  Again, as mentioned in the previous section, experience has shown that 

effective land use planning in the context of an airport expansion program can help minimize possible 

negative impacts while maximizing potential benefits.  The critical issue is to be able to determine the 

extent of market demand for air transport in the context of existing and future capacity.  Where demand 

exceeds capacity, limitations can have an effect on future growth and development of the local and 

regional economy.  Given that condition, the question is whether or not the impact analysis process can 

measure the linkage between increased capacity and measures of economic activity. 

A study prepared to evaluate proposed expansion at Bradley International Airport, serving Hartford, 

Connecticut, addressed the potential economic impacts of a proposed improvement program while 

recognizing the potential broader regional effects.16  The analysis considered two scenarios relative to 

                                                 
16 Connecticut Center for Economic Analysis, Department of Economics, University of Connecticut, “Bradley International Airport 
Improvements—An Economic Impact Analysis,” n.d., probably 1999. 
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the impact of proposed improvements on the Connecticut economy, referred to as the conservative and 

optimistic scenarios.  The differences were a function of possible differences in the levels of future use 

of the expanded facility.  The proposed improvements also included the private sector expansion of 

aircraft manufacturer Bombadier in order to increase the local serviceability of its airplanes.  The airport 

program included plans to spend $186.3 million to improve the terminal and another $10.2 million to 

build a new maintenance facility.  In addition, the state DOT had already started work on a new 3.500-

space parking garage at a cost of $39.1 million.17  Based on an application of the REMI model, the 

analysis concluded that during the period from 2000 to 2030, private sector employment in Connecticut 

would average nearly 4,700 more than would have been the case without the expansion under the 

conservative scenario and just over 9,350 more under the optimistic scenario.  Increased employment 

would also result in increased population.  The analysis also concluded that gross state product would 

average $225.8 million (1999 dollars) more per year during that same period under the conservative 

scenario and nearly $429 million (1999 dollars) more under the optimistic scenario.  Additional outputs 

included increased personal income and taxes and an examination of fiscal impacts.18  The analysis 

concluded with a statement summarizing the conservative nature of the conclusions because the study 

did not account for “the effect of lower cost and more accessible air travel on business location and 

expansion decisions.”  As a result, the assessment neglected to address “the broader role of an airport 

as a regional economic driver.”19 

An earlier study to evaluate the potential economic impacts of proposed improvements at Lambert-

St. Louis International Airport did attempt to broaden the impact analysis process to include possible 

long-term effects on the regional economy.20  This study addressed the traditional airport economic 

impact categories, including changes in operation and maintenance services, changes in visitor industry 

expenditures, and construction expenditures.  Increased expenditures result in increased employment 

and value added for the regional economy.  What is added, however, is an additional analytical 

component to address the potential impacts on the manufacturing sector as a result of expanded cargo 

capacity in the face of significant limitations under a no-build alternative.  Based on a market study of 

the manufacturing sector, including an evaluation of the space available to accommodate additional 

growth and development, and the statistical linkage between past trends and airport cargo activity, the 

study was able to show a future long-term increase in regional employment exceeding 28,000 with a 

total value added contribution of nearly $2.6 billion (1996 dollars) by 2015.  These totals are in addition 

                                                 
17 Ibid, p. 1. 
18 Ibid, pp. 3-4. 
19 Ibid, p. 5. 
20 The SGM Group, Inc., with Regional Science Research Corporation, “Economic Impacts of Proposed Master Plan 
Improvements—Lambert-St. Louis International Airport, August, 1996. 
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to the traditional impacts associated with operation and maintenance, visitor industry, and 

construction.21   

Table 1: Long-Term Economic Impacts--Lambert-St. Louis International Airport 

 
IV.  Employment Differential

Difference between Build and No-Build

     (Employment in jobs, not necessarily exact full-time equivalents.)
     (Dollar figures in thousands)

Year: 2015

Employment Wages Value Added
Direct 13,000          1,015,143.0$       1,843,270.0$       

Indirect and Induced 15,045          407,139.0$          735,562.7$          

Total Effects 28,045          1,422,282.0$       2,578,832.7$       

 
 

Source:  The SGM Group, Inc., and Regional Science Research Corporation 

 
A recent, comprehensive study prepared for the San Diego Association of Governments examined 

the economic effects of constrained air transportation capacity on the San Diego area’s regional 

economy.  This study addressed the broad economic impact issue of how a no-build alternative would 

affect future economic growth and development in the county if market demand for expanded service at 

San Diego’s airport were not met.22  This study addresses the issue of air transportation impacts on 

future economic growth and development in a comprehensive manner, defining the “opportunity cost” 

associated with missed opportunities when air transport demand is not met.  The analysis first prepared 

an unconstrained demand forecast and the measures various alternatives limiting capacity for cargo 

and passenger activity at the airport.  Based on the differences in future activity levels, the study then 

measured the potential economic impacts of not meeting future demand. 

                                                 
21 Ibid, p. 14. 
22 Hamilton, Rabinovitz & Alschuler, Inc., et al, prepared for the San Diego Association of Governments, “The Impact of 
Constrained Air Transportation Capacity on the San Diego Regional Economy,” January 2001. 
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Figure 2:  Opportunity Cost San Diego Region 

 
Source:  San Diego International Airport, Hamilton, Rabinovitz & Alschuler23 

 
 

The use of “opportunity cost” is similar to the analytical technique used in Technical Memorandum No. 

4 to show the difference between unconstrained growth in enplanements and operations at IAD versus 

future constrained growth under a no-build alternative.   

The San Diego Air Transportation Analysis concludes that a reduction in economic development 

opportunities would make the region less attractive to new as well as to some existing industries and 

residents.  According to the study, the resulting loss in personal income could range from $1.4 billion to 

$2.5 billion by 2030 as a function of various constrained scenarios.  In addition, employment reduction 

could range from 34,000 to 56,300 along with a loss in Gross Regional Product from $4.6 billion to $8.0 

billion.  Tax revenues to local governments could also decline, ranging from $51.5 million to nearly $68 

million by 2030.  The study concludes that cumulative potential economic losses to the region without 

airport capacity expansion, for the period 2000 through 2030, could result in a Gross regional Product 

loss of between $29.6 billion to $93.8 billion.  

This San Diego regional study indicates the scale of potential economic loss that could be 

attributed to capacity constraints on air transport.  This analysis is consistent with the broader constraint 

studies discussed in the previous section, and illustrates for a specific environment the dependence of 

                                                 
23 Ibid, p. 4. 



 

The SGM Group, Inc. Page 12 3/16/2004 

the regional economy on adequate air transport capacity.  The long-term effect of not meeting capacity 

where demand exists affects personal income, regional product, and the fiscal capability of local 

jurisdictions. 24    

A recent study prepared as part of the EIS for proposed improvements at San Francisco 

International Airport also addresses the opportunity cost of not meeting demand for air transportation 

services in an environment where capacity constraints will ultimately limit future operations.  This study 

concluded that by 2020, the opportunity cost of not expanding the airport, in terms of employment, 

could lead to a difference of nearly 65,400 jobs in the nine-county region surrounding the City of San 

Francisco.  That difference includes direct, indirect, and induced jobs related to the airport, visitor 

industry, and other regional economic sectors.  The employment “cost” translates to a difference of 

nearly $4.6 billion (2001 dollars) in value added by 2020—a number that would continue to grow as 

long as capacity constraints are not addressed.  In other words, by 2020 the region could be expected 

to forgo approximately 65,000 jobs and $4.6 billion in value added if demand for increased air 

transportation services is not met.25   

                                                 
24 Ibid, p. 5. 
25 The SGM Group, Inc., prepared for URS and FAA, “Potential Economic Benefits of Proposed Airport Runway Improvements: 
San Francisco International Airport,” October 2001, p. 48. 
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Table 2:  San Francisco International Airport—Summary Economic Impacts 2010-203026 

Category Component Total Impact 
  2010 2015 2020
Total Employment  
 Regional 4,493 7,370 21,931
 Airport 1,927 2,083 6,428
 Visitor Industry 6,675 7,561 37,024
  13,095 17,014 65,383
Total Value Added     
 Regional $488,525,406 $715,896,468 $2,409,020,071
 Airport $150,578,249 $162,906,615 $502,536,068
 Visitor Industry $305,753,517 $346,345,666 $1,650,342,064
  $944,857,172 $1,225,148,749 $4,561,898,204
Tax Benefits     
(included in Value Added) Regional $135,748,658 $199,422,105 $669,503,165
 Airport $42,691,939 $46,181,624 $142,470,240
 Visitor Industry $86,243,163 $97,693,709 $471,876,466
  $264,683,760 $343,297,437 $1,283,849,870
     
Employment Compensation  $514,257,648 $667,536,016 $2,531,186,436
(included in Value Added)     
Note:  Includes direct, indirect, and induced impacts 
          All dollar values in 2001 Dollars 
Source:  The SGM Group, Inc.  

 

As indicated by these collected studies, the economic impact of proposed improvements at airports 

in a context where future demand will exceed capacity can be significant.  When examined with respect 

to long-term potential effect on future regional growth and development, there is the potential for a 

significant opportunity cost when that demand is not met.  In a continuing trend toward globalization, 

access to international markets is taking on greater significance.  New industries as well as existing 

growth industries, especially in the high tech and communication and business services sectors, expect 

and require adequate international air transportation services.  Without the capacity to meet that 

growing demand, regional economies can experience significant long-term opportunity costs as 

measured by loss in potential employment, in household income, in Gross Regional Product, and in 

local and state taxes. 

 

                                                 
26 Ibid, p. 54. 
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4. RELEVANCE TO IAD 

The review of case studies, both on the broad impact level as well as in terms of proposed changes 

linked to potential improvements, indicates the economic significance of airports.  As a group, these 

studies demonstrate that access to air transport services is important to continued regional economic 

growth and development.  New and existing industries rely on access to international markets to 

conduct business in a growing era of globalization.  When capacity is constrained in a competitive 

market, the potential exists to experience opportunity costs associated with not meeting demand.  

These costs are measured in terms of lost employment, lost population, and in an inability to realize 

long-term increases in gross regional product.   

Studies demonstrate that, in the long-term, the importance of air transportation to competitive urban 

regional economies is universal.  Similar conclusions affect airports in the United States as well as in 

Europe.  Urban centers rely on air transportation to attract new industry and to keep the industry and 

businesses they already have.  In particular, the continued availability of adequate international air 

transport services is critical to manufacturing sectors, to business services sectors, and to technology 

and communication sectors.   

With respect to proposed improvements at Dulles International Airport, analysis indicates that 

operational capacity could be reached sometime between 2019 and 2020.  After that time, the number 

of operations is expected to be constrained.  Prior to that time frame, the major impact is expected to 

appear in the form of increased congestion.  There is a link between level of activity at the airport and 

regional employment, and capacity limitations could result in opportunity costs similar to those 

measured at other airports.  These opportunity costs are measured in terms of loss in potential 

employment growth and associated components of value added as reported in Technical Memorandum 

No. 4: “Long-Term Economic Impacts of Proposed Runway and Related Improvements—Dulles 

International Airport.”  The conclusions presented in that memorandum are consistent with similar 

conclusions reached in other studies of economic impacts at both U.S. and European airports.   
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1. INTRODUCTION 

The tables that follow summarize the overall potential economic impact of Dulles 
International Airport in 2010.  Forecasts are based on previous studies prepared by the 
Metropolitan Washington Airports Authority as well as long-term forecasts of potential growth in on-
site airport employment and visitor-industry employment.  Airport employment represents the total 
jobs based at the airport representing all businesses the generate income as a function of airport 
operations.  Visitor-industry employment is an estimate of the number of jobs created as a result of 
the number of passengers/tourists that pass through the airport.1  Direct employment is translated 
to total regional employment using input-output models.  The models used in this analysis include 
the PMSA jurisdictions located in Virginia, Maryland, and the District of Columbia.   

Under the proposed improvement program, there are three alternatives under review.  The 
analysis of airport economic value for 2010 addressed in this memorandum provides a baseline 
estimate of the context in which the economic impact measures for the Build Alternatives are 
evaluated in other technical memoranda. 

• No-Action Alternative. 

• Build Alternative 3:  This alternative consists of the construction of a new 9,473-foot north-
south oriented runway (1W/19W) located 4,300 feet west of existing Runway 1L/19R, and 
construction of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet 
south of existing Runway 2/30.  This alternative could be constructed entirely on airport 
property; however, it is anticipated that property acquisition would be required on the west 
side of the airport in order to meet FAR Part 77 clearance requirements, serve as a buffer to 
neighboring properties, and provide area for potential aviation-related development. 

• Build Alternative 4:  This alternative consists of the construction of a new 9,218-foot north-
south oriented runway (1W/19W) located 5,000 feet west of existing Runway L/19R, and 
construction of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet 
south of existing Runway 12/30.  This alternative would require property acquisition on the 
west side of the airport in order to meet FAR Part 77 clearance requirements, serve as a 
buffer to neighboring properties, and provide area for potential aviation-related development. 

The two Build Alternatives also include construction of necessary navigational aids and terminal 
improvements. 

The summary tables present total estimates for airport employment plus visitor-industry 
generated employment.  Shown are direct, indirect, and induced numbers for employment, total 
output (total business revenues), total labor income, total value added, total taxes, and total 
employment compensation.  Except for the total taxes table, all dollar values are given in 2003 
dollars.  As a result of the method by which IMPLAN calculates taxes, the total taxes table is stated 
in 1999 dollars, the last applied year for the transaction coefficients used in the calculations.  The 
estimated escalation factor for taxes from 1999 to 2003 is approximately 1.068.  Using that 
escalation factor, total taxes in 2003 dollars, including all Corporate Transfers, Federal 
Government, and State Government sources, is projected to be on the order of $2.51 billion. 

                                                 
1 Regional Economic Impact, Washington Dulles International and Ronald Reagan Washington National 
Airports, prepared by MWAA 1995, 1998, and 2002. 
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The following are definitions for terms used in this analysis.  These terms refer to the 
various reports produced as part of the IMPLAN modeling effort in measuring economic impacts of 
proposed improvement alternatives at Dulles International Airport as well as 2010 total economic 
value presented in this analysis. 2 

Total Output 

Total Output, or Industry Output, is a single number reported in dollars for each industry 
included in the analysis.  These dollars represent the value of an industry’s total production.  In 
estimating the 2010 Economic Impact Analysis for the Airport, output is reported by 1-digit SIC 
aggregated industry sectors, and broken down as direct, indirect, and induced.  Output can be 
defined either as the total value of purchases by intermediate and final consumers, or by 
intermediate outlays plus value-added.  Output can also be thought of as a value of sales plus or 
minus inventory.  For the purpose of this analysis, total output is assumed to be the same as 
“Business Revenues” reported by the MWAA Economic Impact studies for 1995, 1998, and 2002. 

Employment 

Employment is reported as a single number of jobs for each industry.  Data can be reported 
for individual industries or aggregated into SIC 1-digit (or other, if desired) categories.  In this 
analysis, employment data is reported as an aggregated output.  Employment includes total wage 
and salary employees as well as self-employed jobs in a defined region.  It includes both full-time 
and part-time workers and is measured in annual average jobs.  The IMPLAN database for the 
various counties included in the model draws on three primary data sets:  The ES202 data 
(Unemployment Insurance Covered Employment and Wages Program from the Bureau of Labor 
Statistics, US Department of Labor), the Regional Economic Information System from the Bureau of 
Economic Analysis of the Department of Commerce (REIS), and County Business Patterns from 
the US Department of Census.   

Value Added  

There are four subcomponents of value-added: 

1. Employee Compensation 

2. Proprietary Income 

3. Other Property Type Income 

4. Indirect Business Taxes 

Employee compensation describes the total payroll costs of each industry used in 
the analysis.  It includes wages and salaries of workers who are paid by employers, as well 
as benefits such as health and life insurance, retirement payments, and non-cash 
compensation.  Employee compensation is derived for each reported industry from ES202 
and REIS data. 

Propriety income consists of payments received as income by self-employed 
individuals.  Any income received for payment of self-employed work, as reported on 
Federal tax forms, is counted in this category.  Totals include income received by private 
business owners, doctors, lawyers, and other similar business activities. 

Labor income is the combination of employee compensation and propriety income. 

                                                 
2 MIG, Inc., IMPLAN Professional, Version 2.0, User’s Guide, June, 2000, pp. 125-126, 253. 
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Other property type income consists of payments for rents, royalties, and 
dividends.  Payments to individuals in the form of rents received on property, royalties from 
contracts, and dividends paid by corporations are included in this category as well as 
corporate profits earned by corporations.   

Indirect business taxes consist of excise taxes, property taxes, fees, licenses, and 
sales taxes paid by businesses.  These taxes occur during the normal operation of 
businesses but do not include taxes on profit or income.  Baseline indirect business taxes 
for the affected jurisdictions are derived from US Bureau of Economic Analysis Gross State 
Product data. 

Total Taxes 

As shown in the Tax Impact tables, total taxes include estimates of all taxes paid by 
households and business at the Federal, State, and Local levels.  These taxes include corporate 
taxes, taxes based on proprietary income, personal taxes based on household income, and indirect 
business taxes generated in the course of doing business as defined above.  Total taxes are 
reported in the year determined by the initial IMPLAN model data inputs—in this case that year was 
1999.  The only IMPLAN category that can be measured in terms of individual external reporting 
years is the Indirect Business Taxes category.  As a result, analysis of this category is reported in 
the various technical memoranda for both 1999 and 2003 to determine an estimated inflation ratio.  
That estimated ratio is then applied to the total tax output as an approximation of the total 2003 tax 
impact.  Individual categories within the tax analysis are not subject to the same average inflation 
ratios, but the application of the ratio measured for the Indirect Business Tax category represents a 
reasonable estimate of expected escalation. 
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2. SUMMARY OUTPUT 

Outputs for the 2010 Regional Model are shown in tables 7 through 10.   

Total direct employment attributed to airport operations including both on-site and visitor-
generated is expected to reach nearly 105,000 by 2010.  Total employment, including direct, 
indirect, and induced, is estimated at nearly 156,000.   

Total direct labor income, including on-site and visitor-generated, is expected to reach just over 
$4.1 billion.  Direct, indirect, and induced labor income is projected to exceed $6.2 billion. 

Total direct output (business revenues), including on-site and visitor-generated, is expected to 
exceed $9.3 billion.  Total output (business revenues) including direct, indirect, and induced, is 
projected to exceed $14.4 billion by 2010.    

Total taxes, including corporate, transfers, federal government, and state and local government 
(non-educational) are projected to exceed $2.5 billion by 2010.   
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Table 1: Total Business Revenue—2010 
Virginia, Maryland, and DC Region 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture      $0 $10,988,431  $6,585,390 $17,573,821 
28  Mining      $0 $390,103  $406,417 $796,520 
48  Construction      $275,339,808 $122,776,232  $65,302,712 $463,418,752 
58  Manufacturing      $0 $121,940,832  $91,145,156 $213,085,988 

433  TCPU      $2,899,444,416 $608,170,304  $216,432,136 $3,724,046,856 
447  Trade      $1,358,706,176 $136,650,288  $584,907,392 $2,080,263,856 
456  FIRE      $0 $510,497,680  $735,139,360 $1,245,637,040 
463  Services      $4,497,538,560 $841,781,504  $908,680,128 $6,248,000,192 
510  Government      $287,605,376 $61,823,582  $78,333,208 $427,762,166 
516  Other      $0 $0  $8,037,190 $8,037,190 

   
 Total $9,318,634,336 $2,415,018,956  $2,694,969,089 $14,428,622,381 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 2:  Total Employment—2010 
Virginia, Maryland, and DC Region 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture      0 268 156 424 
28  Mining      0 5 5 9 
48  Construction      2,030 1,483 645 4,158 
58  Manufacturing      0 627 372 999 

433  TCPU      28,256 4,439 929 33,624 
447  Trade      32,478 1,430 10,338 44,245 
456  FIRE      0 3,333 2,442 5,775 
463  Services      37,456 10,724 12,621 60,800 
510  Government      4,433 424 442 5,299 
516  Other      0 0 555 555 

  
 Total 104,652 22,732 28,504 155,888 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 3:  Total Labor Income—2010 
Virginia, Maryland, and DC Region 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture      $0 $4,618,133  $2,365,841 $6,983,974 
28  Mining      $0 $101,632  $104,413 $206,045 
48  Construction      $99,964,816 $71,656,218  $30,166,375 $201,787,409 
58  Manufacturing      $0 $40,736,929  $25,826,827 $66,563,756 

433  TCPU      $1,304,148,544 $215,083,032  $57,984,306 $1,577,215,882 
447  Trade      $591,798,912 $57,713,336  $266,652,736 $916,164,984 
456  FIRE      $0 $176,177,992  $132,401,916 $308,579,908 
463  Services      $1,868,884,480 $472,985,024  $503,495,232 $2,845,364,736 
510  Government      $243,955,008 $30,165,965  $32,017,945 $306,138,918 
516  Other      $0 $0  $8,037,190 $8,037,190 

   
 Total $4,108,751,760 $1,069,238,261  $1,059,052,780 $6,237,042,802 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN
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Table 4:  Total Employment Compensation—2010 
Virginia, Maryland, and DC Region 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture      $0 $3,922,125 $1,889,366 $5,811,491 
28  Mining      $0 $78,599 $80,729 $159,327 
48  Construction      $84,307,368 $60,469,145 $25,424,427 $170,200,939 
58  Manufacturing      $0 $38,826,123 $24,868,201 $63,694,324 

433  TCPU      $1,202,297,920 $187,056,160 $49,926,780 $1,439,280,860 
447  Trade      $569,299,456 $56,227,454 $259,803,496 $885,330,406 
456  FIRE      $0 $159,035,844 $121,133,560 $280,169,404 
463  Services      $1,557,071,616 $428,130,112 $454,852,560 $2,440,054,288 
510  Government      $243,955,008 $30,165,965 $32,017,945 $306,138,918 
516  Other      $0 $0 $8,037,190 $8,037,190 

  
 Total $3,656,931,368 $963,911,526 $978,034,253 $5,598,877,147 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 5:  Total Value Added—2010 
Virginia, Maryland, and DC Region 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture      $0 $6,937,155  $3,469,461 $10,406,616 
28  Mining      $0 $262,152  $273,397 $535,548 
48  Construction      $113,608,928 $74,958,372  $31,399,038 $219,966,338 
58  Manufacturing      $0 $56,261,721  $42,096,444 $98,358,165 

433  TCPU      $1,824,757,088 $365,028,304  $132,759,676 $2,322,545,068 
447  Trade      $909,793,536 $96,359,060  $436,089,952 $1,442,242,548 
456  FIRE      $0 $352,050,288  $526,215,408 $878,265,696 
463  Services      $3,069,924,352 $563,206,656  $583,394,976 $4,216,525,984 
510  Government      $287,605,376 $33,166,420  $33,453,830 $354,225,626 
516  Other      $0 $0  $8,037,190 $8,037,190 

   
 Total $6,205,689,280 $1,548,230,127  $1,797,189,372 $9,551,108,779 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 6:  Total Taxes 2010—Virginia, Maryland, and DC Region 
   Employee 

Compensation 
Proprietary 

Income 
Household 

Expenditures 
Enterprises 

(Corporations) 
Indirect Business 

Taxes Total 

Transfers  $4,894,950     $4,894,950  Enterprises 
(Corporations)  Total $4,894,950     $4,894,950  
Federal 
Government 
NonDefense 

Corporate Profits Tax     $171,882,264  $171,882,264  

 Indirect Bus Tax: Custom Duty      $25,737,926 $25,737,926  
 Indirect Bus Tax: Excise Taxes      $87,937,910 $87,937,910  
 Indirect Bus Tax: Fed NonTaxes      $21,180,166 $21,180,166  
 Personal Tax: Estate and Gift Tax        
 Personal Tax: Income Tax    $563,523,243   $563,523,243  
 Personal Tax: NonTaxes (Fines- Fees    $5,176,498   $5,176,498  
 Social Ins Tax- Employee Contribution  $264,302,943 $27,804,524    $292,107,467  
 Social Ins Tax- Employer Contribution  $274,739,378     $274,739,378  
  Total $539,042,321 $27,804,524 $568,699,741 $171,882,264 $134,856,002 $1,442,284,852  
State/Local 
Govt 
NonEducation 

Corporate Profits Tax     $17,276,986  $17,276,986  

 Dividends     $245,555  $245,555  
 Indirect Bus Tax: Motor Vehicle Lic      $5,844,821 $5,844,821  
 Indirect Bus Tax: Other Taxes      $50,989,387 $50,989,387  
 Indirect Bus Tax: Property Tax      $310,320,692 $310,320,692  
 Indirect Bus Tax: S/L NonTaxes      $33,911,998 $33,911,998  
 Indirect Bus Tax: Sales Tax      $274,058,954 $274,058,954  
 Indirect Bus Tax: Severance Tax      $30,341 $30,341  
 Personal Tax: Estate and Gift Tax        
 Personal Tax: Income Tax    $170,710,839   $170,710,839  
 Personal Tax: Motor Vehicle License    $5,682,708   $5,682,708  
 Personal Tax: NonTaxes (Fines- Fees    $28,536,326   $28,536,326  
 Personal Tax: Other Tax (Fish/Hunt)    $978,182   $978,182  
 Personal Tax: Property Taxes    $2,673,568   $2,673,568  
 Social Ins Tax- Employee Contribution  $985,375     $985,375  
 Social Ins Tax- Employer Contribution  $3,993,363     $3,993,363  
  Total $4,978,739  $208,581,625 $17,522,541 $675,156,194 $906,239,098  
Total   $548,916,009 $27,804,524 $777,281,366 $189,404,805 $810,012,196 $2,353,418,900  

Source:  The SGM Group, Inc., and IMPLAN 
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Table 7:  Summary Total Jobs 2010 
Virginia, Maryland, and DC Region 
 
 Jobs  
Site-Generated   

Direct                                       26,870  
Indirect                                         7,004  
Induced                                         9,299  

Total Direct, Indirect, and Induced                                      43,173  
  
Visitor Industry  

Direct                                       77,782  
Indirect                                       15,728  
Induced                                       19,204  

Total Direct, Indirect, and Induced                                     112,715  
   

Total 155,888 jobs
 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 8:  Summary Total Labor Income 2010 
Virginia, Maryland, and DC Region 
 

 Labor Income  
Site-Generated   

Direct $1,290,062,480  
Indirect $340,212,134  
Induced $345,571,919  

Total Direct, Indirect, and Induced $1,975,846,533  
   
Visitor Industry   

Direct $2,818,689,280  
Indirect $729,026,127  
Induced $713,480,862  

Total Direct, Indirect, and Induced $4,261,196,269  
   

Total  $6,237,042,802
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 9:  Summary Total Output 2010 
Virginia, Maryland, and DC Region 
 
 Total Output (Business Revenue)  
Site-Generated   

Direct $2,907,235,744  
Indirect $755,794,496  
Induced $879,277,870  

Total Direct, Indirect, and Induced $4,542,308,110  
   
Visitor Industry   

Direct $6,411,398,592  
Indirect $1,659,224,460  
Induced $1,815,691,219  

Total Direct, Indirect, and Induced $9,886,314,271  
   

Total  $14,428,622,381
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 10:  Summary Total Taxes 2010 
Virginia, Maryland, and DC Region 
 
 

Total Corporate, Federal, and State Taxes 
Site Generated $705,075,941  
Visitor Industry $1,648,342,959  
Total $2,353,418,900  

Escalation 1999 to 2003 1.068  
Total Taxes  $2,513,451,385
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INTRODUCTION 

Unlike long-term economic effects, construction-related economic impacts occur only during 
and shortly following the time of expenditure.  Capital expenditures for construction represent an 
infusion into the local economy, and overall impacts are the result of the potential capture of 
those funds by study-area construction and supporting firms.  Materials are purchased, workers 
are employed, and supporting services are required.  Workers that live in the region then spend 
household income on goods and services, also located in the region.   

There are two classes of improvements that make up the proposed Dulles International 
Airport improvement project: New runway construction and related facilities, and construction of a 
new Tier 3 Terminal along with related facilities.  As a result, overall economic impacts of 
construction combine impacts associated with these two projects.  As part of the impact 
evaluation, land acquisition costs are excluded from the analysis of total construction costs.  
These expenses represent a transfer of value and, as a result, do not contribute to change in 
regional economic value.  Therefore, these costs are not considered in the measurement of 
potential economic impacts of construction-related investment.  The total direct, indirect, and 
induced expenditures represent the economic impacts associated with the projected capital 
expenditures and are shown in the set of tables that follow.  Together, these tables summarize 
the potential economic impact of proposed runway construction and related improvements at 
Dulles International Airport.   

METHODOLOGY 

 The analysis of construction-related economic impacts uses a straightforward methodology 
to measure potential change in the local economy resulting from construction of two new runways 
and related improvements.  These improvements are designed to increase the capacity of the 
airport, and that increased capacity has the long-term potential for increasing regional growth and 
development.  In this case, the local region is defined as Fairfax and Loudoun counties, the 
primary beneficiaries of any new construction projects at Dulles International Airport.  Additional 
impacts would occur in other jurisdictions, but those captured in Fairfax and Loudoun counties 
represent the primary components of potential economic effects of construction expenditures.   

As an example of how the methodology is applied, consider the runway component of the 
proposed improvement project.  Construction cost estimates for each runway configuration (Table 
1—reported in 2003 dollars), including the two different North-South Runway configurations and 
the East-West configuration as well as both two-runway combinations, represent the direct 
components of the total output as reported by IMPLAN.  For example, the estimated construction 
cost for the North-South Runway with a 5,000-foot separation is just over $262 million.  As shown 
in Table 2, that number serves as the input to the model and appears as the “direct” component 
of total output in that table.  The model then uses this input to estimate indirect and induced 
impacts and shows a total output of just over $394 million, all expressed in 2003 dollars.   

Direct construction costs generate construction and related employment, as shown in Table 
4.  Total employment, which is made up of direct, indirect, and induced components, for that 
alternative is estimated at 3,342.  For the initial impact measurement employment is reported as if 
all expenditures are made in a single year, since employment impacts only occur during the year 
in which money is spent and laborers are employed.  The model also generates estimates for 
value added resulting from construction expenditures, total labor income, and other detailed 
measures of change in study area economic activity.   



 

Since all dollar values are reported in constant 2003 dollars, the actual impacts by year are 
determined as a result of the percentage distribution of actual costs over the three-year 
construction period assumed for the North-South runway configurations and the four-year 
distribution for the East-West runway.  The total period of construction is projected to be five 
years based on overlapping schedules.  For example, if one-third of the expenditures occur in the 
first year of construction, then one-third of the employment and related economic impacts occur in 
that year.  The distribution of estimated economic impacts by year of expenditure also occurs with 
each of the reported impact measures.  Similar analyses are conducted for each of the 
components of the improvement program, which are then combined to generate an estimate of 
overall construction-related economic impacts. 

The following are definitions for terms used in the analysis.  These terms refer to the various 
reports produced as part of the IMPLAN modeling effort in measuring construction-related 
economic impacts of proposed improvement alternatives at Dulles International Airport.1 

Total Output 

Total Output, or Industry Output, is a single number reported in dollars for each industry 
included in the analysis.  These dollars represent the value of an industry’s total production.  In 
this analysis, output is reported by 1-digit SIC aggregated industry sectors, and broken down as 
direct, indirect, and induced.  Output can be defined either as the total value of purchases by 
intermediate and final consumers, or by intermediate outlays plus value-added.  Output can also 
be thought of as a value of sales plus or minus inventory.  For the purpose of this analysis, output 
is the total estimated cost of construction for each alternative, which represents the direct cost 
component of the input-output model. 

Employment 

Employment is reported as a single number of jobs for each industry.  Data can be reported 
for individual industries or aggregated into SIC 1-digit (or other, if desired) categories.  In this 
analysis, employment data is reported as an aggregated output.  Employment includes total wage 
and salary employees as well as self-employed jobs in a defined region.  It includes both full-time 
and part-time workers and is measured in annual average jobs.  The IMPLAN database for the 
various counties included in the model draws on three primary data sets:  The ES202 data 
(Unemployment Insurance Covered Employment and Wages Program from the Bureau of Labor 
Statistics, US Department of Labor), the Regional Economic Information System from the Bureau 
of Economic Analysis of the Department of Commerce (REIS), and County Business Patterns 
from the US Department of Census.   

Value Added  

There are four subcomponents of value-added: 

1. Employee Compensation 

2. Proprietary Income 

3. Other Property Type Income 

4. Indirect Business Taxes 

Employee compensation describes the total payroll costs of each industry used in the 
analysis.  It includes wages and salaries of workers who are paid by employers, as well 

                                                 
1 MIG, Inc., IMPLAN Professional, Version 2.0, User’s Guide, June, 2000, pp. 125-126, 253. 
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as benefits such as health and life insurance, retirement payments, and non-cash 
compensation.  Employee compensation is derived for each reported industry from 
ES202 and REIS data. 

Proprietary income consists of payments received as income by self-employed 
individuals.  Any income received for payment of self-employed work, as reported on 
Federal tax forms, is counted in this category.  Totals include income received by private 
business owners, doctors, lawyers, and other similar business activities. 

Labor income is the combination of employee compensation and proprietary income. 

Other property type income consists of payments for rents, royalties, and dividends.  
Payments to individuals in the form of rents received on property, royalties from 
contracts, and dividends paid by corporations are included in this category as well as 
corporate profits earned by corporations.   

Indirect business taxes consist of excise taxes, property taxes, fees, licenses, and 
sales taxes paid by businesses.  These taxes occur during the normal operation of 
businesses but do not include taxes on profit or income.  Baseline indirect business taxes 
for the affected jurisdictions are derived from US Bureau of Economic Analysis Gross 
State Product data. 

Total Taxes 

As shown in the Tax Impact tables that are included in the analysis, total taxes include 
estimates of all taxes paid by households and businesses at the Federal, State, and Local levels.  
These taxes include corporate taxes, taxes based on proprietary income, personal taxes based 
on household income, and indirect business taxes generated in the course of doing business as 
defined above.  Total taxes are reported in the year determined by the initial IMPLAN model data 
inputs—in this case that year was 1999.  The only IMPLAN category that can be measured in 
terms of individual external reporting years is the Indirect Business Taxes category.  As a result, 
analysis of this category is reported for both 1999 and 2003 to determine an estimated inflation 
ratio.  That estimated ratio is then applied to the total tax output as an approximation of the total 
2003 tax impact.  Individual categories within the tax analysis are not subject to the same 
average inflation ratios, but the application of the ratio measured for the Indirect Business Tax 
category represents a reasonable estimate of expected escalation. 

 

The measurement of construction-related economic impacts within the categories described 
is discussed in the next section of this analysis.  This analysis is prepared separately for the 
alternative runway configurations and for construction of the Tier 3 Terminal improvements.  The 
individual results are then totaled as a measure of overall economic impacts for the proposed 
airport improvement project. 
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1. CONSTRUCTION-RELATED ECONOMIC IMPACTS 

Construction activities are projected to occur over a five-year period, with new runway 
operations expected by 2010.  As indicated, since impacts are measured only in the year during 
which they occur, a percentage distribution of costs is an intrinsic component of the analysis.  To 
address this distribution, all construction costs are estimated in 2003 dollars.  As a result, total 
impacts can be calculated as if all activities occur in a single year.  The total impacts can then be 
distributed as a function of the distribution of costs without having to apply input-output models for 
each representative year.  Overall economic impacts of construction combine those associated 
with the runway build alternatives, the relocation of NOAA/NWS facilities, and construction of the 
Tier 3 Terminal facilities.  As indicated previously, land acquisition and relocation costs are value 
transfers and do not contribute to a change in regional economic value.  Therefore, these costs 
are excluded from the construction-related economic impact analysis.   

Under the proposed improvement program, there are three alternatives under review: The 
No-Action Alternative and two Build Alternatives: 

• No-Action Alternative. 

• Build Alternative 3:  This alternative consists of the construction of a new 9,473-foot 
north-south oriented runway (1W/19W) located 4,300 feet west of existing Runway 1L/19R, 
and construction of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 
feet south of existing Runway 12/30.  This alternative could be constructed entirely on 
airport property; however, it is anticipated that property acquisition would be required on 
the west side of the airport in order to meet FAR Part 77 clearance requirements, serve as 
a buffer to neighboring properties, and provide area for potential aviation-related 
development.   

• Build Alternative 4:  This alternative consists of the construction of a new 9,218-foot 
north-south oriented runway (1W/19W) located 5,000 feet west of existing Runway L/19R, 
and construction of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 
feet south of existing Runway 12/30.  This alternative would require property acquisition on 
the west side of the airport in order to meet FAR Part 77 clearance requirements, serve as 
a buffer to neighboring properties, and provide area for potential aviation-related 
development. 

In addition, both build alternatives include the connected action of construction of the Tier 3 
Terminal and related facilities.  The Build Alternatives also include construction of necessary 
navigational aids and terminal improvements. 
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CONSTRUCTION IMPACTS—RUNWAY CONSTRUCTION 

For the first component of the improvement program, construction of two new runways, 
estimated construction cost ranges from $240 million for the North-South runway with 4,300-foot 
separation, to $332 million for the East-West runway with 4,300-foot separation (Table 1).  For 
the two-runway combinations, total construction cost ranges from $572 million for Build 
Alternative 3 (North-South 4,300 foot plus East-West 4,300 foot runways) to $594 million for Build 
Alternative 4 (North-South 5,000 foot plus East-West 4,300 foot runways).  Construction costs 
represent the estimated direct capital infusion into the study-area economy.  The analysis 
evaluates the economic impact contribution for each configuration of the construction program 
and then combines the North-South and East-West configurations into the proposed Build 
Alternatives.  Under the No-Action Alternative, there are no construction expenditures and, as a 
result, no economic impacts over those which would otherwise occur in the study area during the 
same time period.  The two Build Alternatives combine one North-South runway with the East-
West runway:  

NORTH-SOUTH CONFIGURATION—5,000-FOOT SEPARATION 

For the North-South Configuration runway with a 5,000-foot separation (Tables 2 through 7), 
total output is projected to reach nearly $395 million based on an estimated construction cost of 
just over $262 million.  Total output represents the full economic impact of the direct infusion of 
construction capital as part of the proposed improvement program for this component.   

Employment associated with this component is expected to exceed 2,000 direct, onsite jobs 
with a total impact for the two counties exceeding 3,300 including indirect and induced 
employment.  Total labor income is to be nearly $165 million—an average compensation of 
nearly $49,300.   

Total tax impacts are expected to reach $46.7 million (1999 dollars) or nearly $51.2 million 
(2003 dollars).   

NORTH-SOUTH CONFIGURATION—4,300-FOOT SEPARATION 

For the 4,300-Foot North-South configuration (Tables 8 through 13), total output is projected 
to reach nearly $361.5 million as a result of an estimated construction cost of $240.4 million.  
Direct employment is projected at just over 1,860 with total employment experienced in the two 
counties of 3,064.  Labor income is projected to be just over $151 million.  Average employee 
compensation is approximately the same for each alternative construction component.  Total 
taxes in 2003 dollars are estimate at nearly $47 million. 

EAST-WEST CONFIGURATION—4,300-FOOT SEPARATION 

For this component (Tables 14 through 19), total estimated output is just under $500 million 
resulting from a direct construction cost of $332.4 million.  Direct employment is estimated at 
2,576 with total employment at 4,238.  Total labor income for this component is projected at 
$208.8 million, with total taxes at $64.9 million. 

 

Tables 20 through 23 summarize the construction-related economic impacts of runway 
construction for Loudoun and Fairfax counties, the first of the three components comprising the 
Build Alternatives.  As shown in Table 20, construction costs range from nearly $572 million for 
Build Alternative 3 to nearly $595 million for Build Alternative 4.  As a result of this estimated 
capital expenditure, total employment during runway construction is projected to range from 7,300 
for Alternative 3 to 7,580 for Alternative 4.  Actual construction employment during any given 
period of time is a function of the proposed construction schedule. 
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CONSTRUCTION SCHEDULE 

The projected construction cost expenditure schedule is shown in Table 21 for both the north-
south and east-west runway components, extending over a five-year period.  Since all costs are 
expressed in 2003 dollars, the impacts experienced are the result of applying the percentage cost 
distribution schedule to the individual total outputs measured for each build alternative.  Table 22 
illustrates the expected construction dollar expenditures by year; Table 23 illustrates the resulting 
employment distribution by year.   

CONSTRUCTION IMPACTS—TIER 3 TERMINAL 

The second component of the airport improvement project, the Tier 3 Terminal and related 
components, with a footprint of approximately 468,600 square feet, will add significantly to the 
overall economic impacts of construction.  The terminal is projected to include approximately forty 
gates with final configuration subject to the fleet mix required by the airlines that ultimately commit 
to its use.  In addition, it will be connected to the Automated People Mover system.  At this time, 
construction costs are preliminary and are estimated at approximately $900 million.2 

Economic effects associated with the proposed Tier 3 Terminal construction are in addition to 
those estimated for the runway build alternatives.  Added economic effects resulting from the Tier 
3 Terminal construction are shown in Tables 24 through 29, with total impacts summarized in 
Table 30.  The additional direct construction costs of $900 million are expected to generate a total 
output value of approximately $1.35 billion, including value added of nearly $690 million.  Total 
additional tax impact, included in value added, is projected to be on the order of $175 million.  
Additional employment associated with the Tier 3 Terminal construction is estimated at nearly 
11,000 distributed over the five-year construction period as shown in Table 30.  

                                                 
2  E-mail from C. Baumer, Jr., MWAA, and A. Nagy, URS, September 9, 2004. 
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2. SUMMARY—OVERALL CONSTRUCTION IMPACTS 

Overall economic impacts of construction combine those associated with the runway 
construction alternatives and construction of the Tier 3 Terminal facilities.  As shown in Table 30, 
value added is expected to reach $1.142 billion for the combined elements of Build Alternative 3 
and nearly $1.16 billion for combined elements of Build Alternative 4 based on direct construction 
costs of approximately $1.47 billion for Alternative 3 and $1.5 billion for Alternative 4.  Each build 
alternative includes proposed Tier 3 Terminal improvements.  As indicated previously, the direct 
costs exclude potential land acquisition and relocation since these costs represent value transfers 
and, as a result, do not contribute to change in economic value.   

Construction-related employment is projected to reach nearly 18,300 for the combined 
elements of Build Alternative 3 and just over 18,500 for the combined elements of Build 
Alternative 4.  The realization of total construction-related economic effects by year, as a function 
of the projected five-year construction schedule, is also shown in Table 30 for the two build 
alternatives.  Long-term economic impacts of proposed airport improvements, including 
employment relating directly to the airport, to the visitor industry, and to other components of the 
regional economy, are discussed in a separate technical memorandum included in the Appendix.3 

                                                 
3 Technical Memorandum 4: Long-Term Economic Impacts of proposed Runway and Related 
Improvements—Dulles International Airport, prepared for HPA, URS, MWAA, and FAA, by The SGM Group, 
Inc., January 2004, Appendix B-2. 
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Table 1: Estimated Construction Cost by Configuration and Alternative 
 
 

Alternative Estimated Cost 

North-South Runway 4,300 Foot Separation $240,354,967 

East-West Runway 4,300 Foot Separation $332,411,993 

North-South Runway 5,000 Foot Separation $262,160,262 

Build Alternative 3  (NS 4,300’ + EW 4,300’) $572,766,960 

Build Alternative 4  (NS 5,000’ + EW 4,300’) $594,572,255 

 
Source:  URS and MWAA “Preliminary Costs Estimate,” December 18, 2003 
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Table 2: Total Output--NS Configuration 5000' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture     0  651,278  152,114  803,393  
28  Mining     0  269,083  380  269,462  
48  Construction     176,180,360  759,549  1,186,379  178,126,287  
58  Manufacturing     0  1,598,276  1,337,526  2,935,802  

433  TCPU     0  10,690,459  3,981,324  14,671,783  
447  Trade     0  5,471,567  13,958,517  19,430,084  
456  FIRE     0  7,695,235  16,052,796  23,748,031  
463  Services     85,979,902  48,812,448  16,699,975  151,492,325  
510  Government     0  1,281,468  1,340,141  2,621,609  
516  Other     0  0  188,563  188,563  

      
Total $262,160,262  $77,229,361  $54,897,714  $394,287,338  

  

  
 

Source:  The SGM Group, Inc., URS, and IMPLAN 
 
Note:  FIRE is Finance, Insurance, and Real Estate; TCPU is Transportation, Communication, and Public Utilities. 
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Table 3: Total Value Added—NS Configuration 5000' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  417,954  84,522  502,475  
28  Mining      0  176,490  249  176,739  
48  Construction      76,263,208  454,254  552,217  77,269,680  
58  Manufacturing      0  709,554  549,069  1,258,623  

433  TCPU      0  5,367,301  2,258,912  7,626,212  
447  Trade      0  4,006,524  10,425,008  14,431,532  
456  FIRE      0  5,286,046  11,669,719  16,955,764  
463  Services      46,251,432  30,564,838  10,571,346  87,387,616  
510  Government      0  877,889  696,334  1,574,223  
516  Other      0  0  188,563  188,563  

      
Total $122,514,640  $47,860,850  $36,995,937  $207,371,427  

*2003 Dollars 

  

  

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 4: Employment Impact—NS Configuration 5000' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
   

1  Agriculture      0  16  4  20  
28  Mining      0  2  0  2  
48  Construction      1,297  9  11  1,316  
58  Manufacturing      0  8  7  15  

433  TCPU      0  73  22  95  
447  Trade      0  48  245  293  
456  FIRE      0  44  43  87  
463  Services      735  505  240  1,480  
510  Government      0  12  8  20  
516  Other      0  0  13  13  

 
 Total 2,032  717  593  3,342  
*Number of Jobs 

   

     

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 5: Labor Income--NS Configuration 5000' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  278,576  56,853  335,429  
28  Mining      0  98,163  138  98,301  
48  Construction      64,701,860  434,551  531,294  65,667,704  
58  Manufacturing      0  465,889  364,995  830,883  

433  TCPU      0  3,401,497  1,160,704  4,562,201  
447  Trade      0  2,360,367  6,386,372  8,746,739  
456  FIRE      0  2,377,487  2,292,576  4,670,064  
463  Services      43,079,808  26,210,072  8,984,011  78,273,888  
510  Government      0  830,811  499,166  1,329,978  
516  Other      0  0  188,563  188,563  

      
Total $107,781,668  $36,457,414  $20,464,671  $164,703,749  

*2003 Dollars 

  

  

 
 

Source:  The SGM Group, Inc., and IMPLAN 
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Table 6: Tax Impact—NS Configuration 5000' 
Fairfax and Loudoun Counties 
 

 Employee 
Compensation 

Proprietary 
Income 

Household 
Expenditures 

Enterprises 
(Corporations 

Indirect 
Business 

Taxes 
Total 

Transfers 129,082      129,082  Enterprises 
(Corporations Total 129,082  0  0  0  0  129,082  

Corporate Profits Tax    2,442,943   2,442,943  
Indirect Bus Tax: Custom Duty     291,980  291,980  
Indirect Bus Tax: Excise Taxes     997,597  997,597  
Indirect Bus Tax: Fed NonTaxes     240,275  240,275  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   14,808,844    14,808,844  
Personal Tax: NonTaxes (Fines- Fees)   147,442    147,442  
Social Ins Tax- Employee Contribution 7,825,051  780,119     8,605,169  
Social Ins Tax- Employer Contribution 8,134,035      8,134,035  

Federal 
Government 
NonDefense 

Total 15,959,086  780,119  14,956,287  2,442,943  1,529,852  35,668,286  
Corporate Profits Tax    174,563   174,563  
Dividends    3,406   3,406  
Indirect Bus Tax: Motor Vehicle Lic     73,499  73,499  
Indirect Bus Tax: Other Taxes     508,349  508,349  
Indirect Bus Tax: Property Tax     3,006,012  3,006,012  
Indirect Bus Tax: S/L NonTaxes     356,536  356,536  
Indirect Bus Tax: Sales Tax     2,562,394  2,562,394  
Indirect Bus Tax: Severance Tax     678  678  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   3,562,601    3,562,601  
Personal Tax: Motor Vehicle License   191,208    191,208  
Personal Tax: NonTaxes (Fines- Fees   290,603    290,603  
Personal Tax: Other Tax (Fish/Hunt)   34,111    34,111  
Personal Tax: Property Taxes   70,731    70,731  
Social Ins Tax- Employee Contribution 18,612      18,612  
Social Ins Tax- Employer Contribution 75,426      75,426  

State/Local 
Govt 
NonEducation 

Total 94,038  0  4,149,254  177,970  6,507,469  10,928,731  
Total $16,182,207  $780,119  $19,105,541  $2,620,912  $8,037,321  $46,726,099  

Source:  The SGM Group, Inc., and IMPLAN 
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Table 7:  Indirect Business Taxes--NS Configuration 5000' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  17,205  3,453  20,658  
28  Mining      0  8,041  11  8,053  
48  Construction      1,563,365  1,690  1,855  1,566,910  
58  Manufacturing      0  16,637  14,605  31,242  

433  TCPU      0  394,044  251,407  645,451  
447  Trade      0  804,026  1,899,722  2,703,748  
456  FIRE      0  498,668  1,590,387  2,089,055  
463  Services      707,398  698,591  328,547  1,734,536  
510  Government      0  0  0  0  
516  Other      0  0  0  0  

 
Total $2,270,763 $2,438,904  $4,089,987  $8,799,653  

*2003 Dollars 

  

     
    

 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 8: Total Output--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture     0  597,107  139,462  736,570  
28  Mining     0  246,701  348  247,049  
48  Construction     161,526,270  696,373  1,087,702  163,310,345  
58  Manufacturing     0  1,465,338  1,226,277  2,691,615  

433  TCPU     0  9,801,270  3,650,177  13,451,447  
447  Trade     0  5,016,463  12,797,516  17,813,979  
456  FIRE     0  7,055,184  14,717,602  21,772,786  
463  Services     78,828,697  44,752,504  15,310,953  138,892,154  
510  Government     0  1,174,882  1,228,675  2,403,557  
516  Other     0  0  172,879  172,879  

      
Total $240,354,967  $70,805,822  $50,331,591  $361,492,379  

*2003 Dollars      

  

  

 
 
Source:  The SGM Group, Inc., URS, and IMPLAN 
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Table 9: Total Value Added--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  383,190  77,492  460,681  
28  Mining      0  161,811  228  162,039  
48  Construction      69,919,896  416,472  506,286  70,842,656  
58  Manufacturing      0  650,537  503,400  1,153,936  

433  TCPU      0  4,920,871  2,071,026  6,991,897  
447  Trade      0  3,673,276  9,557,907  13,231,183  
456  FIRE      0  4,846,380  10,699,088  15,545,468  
463  Services      42,404,564  28,022,628  9,692,073  80,119,264  
510  Government      0  804,871  638,417  1,443,287  
516  Other      0  0  172,879  172,879  

      
Total $112,324,460  $43,880,033  $33,918,795  $190,123,291  

*2003 Dollars 

  

  

 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 10: Employment Impact--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
   

1  Agriculture      0  15  4  18  
28  Mining      0  1  0  1  
48  Construction      1,189  8  10  1,207  
58  Manufacturing      0  8  6  14  

433  TCPU      0  67  20  87  
447  Trade      0  44  225  269  
456  FIRE      0  40  39  79  
463  Services      674  463  220  1,357  
510  Government      0  11  8  19  
516  Other      0  0  12  12  

 
 Total 1,863  657  544  3,064  
*Number of Jobs     

   

     

 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 11: Labor Income--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  255,405  52,124  307,529  
28  Mining      0  89,998  127  90,125  
48  Construction      59,320,180  398,408  487,103  60,205,692  
58  Manufacturing      0  427,138  334,636  761,774  

433  TCPU      0  3,118,574  1,064,162  4,182,736  
447  Trade      0  2,164,041  5,855,185  8,019,225  
456  FIRE      0  2,179,739  2,101,891  4,281,630  
463  Services      39,496,732  24,030,066  8,236,765  71,763,568  
510  Government      0  761,709  457,648  1,219,357  
516  Other      0  0  172,879  172,879  

      
Total $98,816,912  $33,425,077 $18,762,520 $151,004,515

*2003 Dollars 

  

      

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 12: Tax Impact--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 

 Employee 
Compensation 

Proprietary 
Income 

Household 
Expenditures 

Enterprises 
(Corporations) 

Indirect 
Business 

Taxes 
Total 

Transfers 118,346      118,346  Enterprises 
(Corporations) Total 118,346  0  0  0  0  118,346  

Corporate Profits Tax    2,239,750   2,239,750  
Indirect Bus Tax: Custom Duty     267,694  267,694  
Indirect Bus Tax: Excise Taxes     914,622  914,622  
Indirect Bus Tax: Fed NonTaxes     220,290  220,290  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   13,577,118    13,577,118  
Personal Tax: NonTaxes (Fines- Fees)          135,179 135,179
Social Ins Tax- Employee Contribution 7,174,202  715,232     7,889,434  
Social Ins Tax- Employer Contribution 7,457,487      7,457,487  

Federal 
Government 
NonDefense 

Total 14,631,689  715,232  13,712,296  2,239,750  1,402,606  32,701,573  
Corporate Profits Tax    160,044   160,044  
Dividends    3,123   3,123  
Indirect Bus Tax: Motor Vehicle Lic     67,386  67,386  
Indirect Bus Tax: Other Taxes     466,067  466,067  
Indirect Bus Tax: Property Tax     2,755,986  2,755,986  
Indirect Bus Tax: S/L NonTaxes     326,881  326,881  
Indirect Bus Tax: Sales Tax     2,349,266  2,349,266  
Indirect Bus Tax: Severance Tax     622  622  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   3,266,282    3,266,282  
Personal Tax: Motor Vehicle License         175,304 175,304
Personal Tax: NonTaxes (Fines- Fees          266,432 266,432
Personal Tax: Other Tax (Fish/Hunt)   31,274    31,274  
Personal Tax: Property Taxes   64,848    64,848  
Social Ins Tax- Employee Contribution 17,064      17,064  
Social Ins Tax- Employer Contribution 69,153      69,153  

State/Local 
Govt 
NonEducation 

Total 86,217  0  3,804,140  163,167  5,966,208  10,019,731  
Total $14,836,252  $715,232  $17,516,436  $2,402,917  $7,368,814  $42,839,651  

Source:  The SGM Group, Inc., and IMPLAN 
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Table 13: Indirect Business Taxes--NS Configuration 4300' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  15,774  3,166  18,940  
28  Mining      0  7,372  10  7,383  
48  Construction      1,433,329  1,550  1,700  1,436,579  
58  Manufacturing      0  15,253  13,390  28,644  

433  TCPU      0  361,270  230,496  591,765  
447  Trade      0  737,150  1,741,712  2,478,863  
456  FIRE      0  457,192  1,458,106  1,915,298  
463  Services      648,562  640,486  301,220  1,590,268  
510  Government      0  0  0  0  
516  Other      0  0  0  0  

 
Total $2,081,891 $2,236,047  $3,749,802  $8,067,740  

*2003 Dollars 

  

     
    

 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 14: Total Output--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture     0  825,805  192,877  1,018,682  
28  Mining     0  341,190  481  341,672  
48  Construction     223,392,590  963,085  1,504,294  225,859,970  
58  Manufacturing     0  2,026,572  1,695,945  3,722,517  

433  TCPU     0  13,555,229  5,048,205  18,603,434  
447  Trade     0  6,937,813  17,699,000  24,636,813  
456  FIRE     0  9,757,333  20,354,486  30,111,819  
463  Services     109,019,403  61,892,696  21,175,090  192,087,189  
510  Government     0  1,624,862  1,699,260  3,324,123  
516  Other     0  0  239,092  239,092  

      
Total $332,411,993  $97,924,586  $69,608,730  $499,945,309  

*2003 Dollars      

  

  

 
 
Source:  The SGM Group, Inc., URS, and IMPLAN 
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Table 15: Total Value Added--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  529,955  107,171  637,126  
28  Mining      0  223,786  316  224,101  
48  Construction      96,699,984  575,981  700,195  97,976,160  
58  Manufacturing      0  899,696  696,203  1,595,899  

433  TCPU      0  6,805,599  2,864,235  9,669,834  
447  Trade      0  5,080,174  13,218,612  18,298,786  
456  FIRE      0  6,702,552  14,796,870  21,499,422  
463  Services      58,645,144  38,755,276  13,404,164  110,804,584  
510  Government      0  1,113,136  882,932  1,996,068  
516  Other      0  0  239,092  239,092  

      
Total $155,345,128  $60,686,154  $46,909,789  $262,941,073  

*2003 Dollars 

  

  

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 16: Employment Impact--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
   

1  Agriculture      0  20  5  25  
28  Mining      0  2  0  2  
48  Construction      1,644  11  14  1,669  
58  Manufacturing      0  11  9  20  

433  TCPU      0  93  28  121  
447  Trade      0  61  311  372  
456  FIRE      0  56  54  110  
463  Services      932  641  304  1,877  
510  Government      0  15  10  26  
516  Other      0  0  17  17  

 
 Total 2,576  909  752  4,238  
*Number of Jobs 

   

     

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 17: Labor Income--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  353,228  72,087  425,316  
28  Mining      0  124,468  176  124,644  
48  Construction      82,040,448  550,999  673,665  83,265,112  
58  Manufacturing      0  590,734  462,803  1,053,537  

433  TCPU      0  4,313,012  1,471,739  5,784,751  
447  Trade      0  2,992,888  8,097,737  11,090,624  
456  FIRE      0  3,014,588  2,906,921  5,921,509  
463  Services      54,623,636  33,233,568  11,391,469  99,248,680  
510  Government      0  1,053,443  632,929  1,686,372  
516  Other      0  0  239,092  239,092  

 
Total $136,664,084 $46,226,928  $25,948,617  $208,839,636  

*2003 Dollars 

  

     
    

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 18: Total Taxes--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 

 Employee 
Compensation 

Proprietary 
Income 

Household 
Expenditures 

Enterprises 
(Corporations) 

Indirect 
Business 

Taxes 
Total 

Transfers 163,672      163,672  Enterprises 
(Corporations) Total 163,672  0  0  0  0  163,672  

Corporate Profits Tax    3,097,583   3,097,583  
Indirect Bus Tax: Custom Duty     370,222  370,222  
Indirect Bus Tax: Excise Taxes     1,264,925  1,264,925  
Indirect Bus Tax: Fed NonTaxes     304,662  304,662  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   18,777,191    18,777,191  
Personal Tax: NonTaxes (Fines- Fees)   186,953    186,953  
Social Ins Tax- Employee Contribution 9,921,939  989,170     10,911,108  
Social Ins Tax- Employer Contribution 10,313,722      10,313,722  

Federal 
Government 
NonDefense 

Total 20,235,660  989,170  18,964,144  3,097,583  1,939,810  45,226,367  
Corporate Profits Tax    221,341   221,341  
Dividends    4,319   4,319  
Indirect Bus Tax: Motor Vehicle Lic     93,194  93,194  
Indirect Bus Tax: Other Taxes     644,573  644,573  
Indirect Bus Tax: Property Tax     3,811,539  3,811,539  
Indirect Bus Tax: S/L NonTaxes     452,078  452,078  
Indirect Bus Tax: Sales Tax     3,249,043  3,249,043  
Indirect Bus Tax: Severance Tax     860  860  
Personal Tax: Estate and Gift Tax      0  
Personal Tax: Income Tax   4,517,277    4,517,277  
Personal Tax: Motor Vehicle License   242,447    242,447  
Personal Tax: NonTaxes (Fines- Fees   368,476    368,476  
Personal Tax: Other Tax (Fish/Hunt)   43,251    43,251  
Personal Tax: Property Taxes   89,685    89,685  
Social Ins Tax- Employee Contribution 23,599      23,599  
Social Ins Tax- Employer Contribution 95,639      95,639  

State/Local 
Govt 
NonEducation 

Total 119,238  0  5,261,136  225,661  8,251,288  13,857,322  
Total $20,518,570  $989,170  $24,225,279  $3,323,244  $10,191,098  $59,247,361  

Source:  The SGM Group, Inc., and IMPLAN 
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Table 19: Indirect Business Taxes--EW Configuration 4300' 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
    

1  Agriculture      0  21,815  4,378  26,194  
28  Mining      0  10,196  14  10,211  
48  Construction      1,982,310  2,143  2,352  1,986,805  
58  Manufacturing      0  21,096  18,519  39,615  

433  TCPU      0  499,638  318,776  818,414  
447  Trade      0  1,019,486  2,408,793  3,428,279  
456  FIRE      0  632,296  2,016,565  2,648,861  
463  Services      896,955  885,793  416,588  2,199,336  
510  Government      0  0  0  0  
516  Other      0  0  0  0  

 
Total $2,879,265 $3,092,462  $5,185,986  $11,157,714  

*2003 Dollars 

  

     
    

 
 
Source:  The SGM Group, Inc., and IMPLAN
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Table 20: Summary—Economic Impacts of Proposed Runway Construction 
Fairfax and Loudoun Counties 
 

Build Runway Configurations Build Alternative 
3 

Build Alternative 
4 

Alternative 
NS 5000' 

Separation 
NS 4300' 

Separation 
EW 4300' 

Separation 
NS 4300' + EW 

4300' 
NS 5000' + EW 

4300' 
Direct Output—Construction Cost $262,160,262  $240,354,967  $332,411,993  $572,766,960  $594,572,255  
Total Output—Direct, Indirect, and Induced $394,287,338  $361,492,379  $499,945,309  $861,437,688  $894,232,647  
Total Value Added $207,371,427  $190,123,291  $262,941,073  $453,064,364  $470,312,500  
Total Employment 3,342  3,064  4,238  7,302  7,580  
Total Labor Income $164,703,749  $151,004,515  $208,839,636  $359,844,151  $373,543,385  
Total Tax Impact--1999 Dollars $46,726,099  $42,839,651  $59,247,361  $102,087,012  $105,973,460  
Total Tax Impact--2003 Dollars $51,158,025  $46,902,951  $64,866,917  $111,769,869  $116,024,943  
Total Indirect Business Taxes $8,799,653  $8,067,740  $11,157,714  $19,225,453  $19,957,366  
      
Tax Escalation Factor 1999-2003 (rounded)     1.095 
 
Source:  The SGM Group, Inc., URS, and IMPLAN 
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Table 21: Runway Construction Cost Distribution by Year and Alternative 
Fairfax and Loudoun Counties 
 

Construction Cost Distribution 

Annual Distribution Runway 1W/19W Runway 12R/30L 
Year 1 38.5%  
Year 2 27.6% 34.1% 
Year 3 33.9% 40.5% 
Year 4  19.2% 
Year 5  6.2% 
Total 100.0%  100.0%

 
 
 
 
 
 
 
 
 
 
 
 
Source:  HNTB BCA, Appendix G, Tables G.16 and G.17, February 2002 
 
 

Table 22: Runway Construction Expenditure by Year for the Configurations and Alternatives  
Fairfax and Loudoun Counties 
 

Build Runway Configurations Build Alternative 3 Build Alternative 4 

Year N-S 5000' NS 4300' EW 4300' NS 4300' + EW 4300' NS 5000' + EW 4300' 
Year 1 $100,931,701 $92,536,662 $0 $92,536,662 $100,931,701 
Year 2 $72,356,232 $66,337,971 $113,352,490   $179,690,461 $185,708,722
Year 3 $88,872,329 $81,480,334 $134,626,857   $216,107,191 $223,499,186
Year 4 $0 $0 $63,823,103 $63,823,103 $63,823,103 
Year 5 $0 $0 $20,609,544 $20,609,544 $20,609,544 
Total $262,160,262     $240,354,967 $332,411,993 $572,766,960 $594,572,255

 
Source:  The SGM Group, Inc., and HNTB BCA, Appendix G, Tables G.16 and G.17, February 2002 
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Table 23: Runway Construction Employment by Year for the Configurations and Alternatives 
Fairfax and Loudoun Counties 
 

Build Alternative Configurations Build Alternative 3 Build alternative 4 

Year N-S 5000' NS 4300' EW 4300' NS 4300' + EW 4300' NS 5000' + EW 4300' 
Year 1            1,287                1,180                   -             1,180             1,287  
Year 2               922                   846             1,445             2,291             2,367  
Year 3            1,133                1,039             1,716             2,755             2,849  
Year 4                  -                      -                814                814                814  
Year 5                  -                      -                263                263                263  
      
Total            3,342                3,064             4,238             7,302             7,580  

 
Source:  The SGM Group, Inc., and IMPLAN 
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Figure 1: Runway Construction Cost by Year and Alternative 
Fairfax and Loudoun Counties 
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Source:  The SGM Group, Inc., and HNTB BCA, Appendix G, Tables G.16 and G.17, February 2002 
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Figure 2: Runway Construction Employment by Year and Alternative 
Fairfax and Loudoun Counties 
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Source:  The SGM Group, Inc., and IMPLAN 
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Table 24: Total Output—Tier 3 Terminal Construction 
Fairfax and Loudoun Counties 
 
 INDUSTRY DIRECT* INDIRECT* INDUCED* TOTAL* 

     
1  Agriculture   $1,686,822 $505,258 $2,192,080 

28  Mining  $750 $1,256 $2,007 
48  Construction $750,000,064 $2,419,405   $3,954,087 $756,373,568
58  Manufacturing  $14,884,187 $4,457,169 $19,341,356 

433  TCPU  $22,739,668 $13,209,749 $35,949,416 
447  Trade  $44,687,556 $46,340,024 $91,027,584 
456  FIRE  $24,949,916   $53,737,964 $78,687,880
463  Services $149,999,968 $153,773,856   $55,954,564 $359,728,384
510  Government  $3,617,828 $4,493,473 $8,111,301 
516  Other   $629,368 $629,368 

  
Total $900,000,032 $268,759,988 $183,282,912 $1,352,042,943

*2003 Dollars 

 

    
      

 
Source:  The SGM Group, Inc., URS/MWAA 9/9/04 E-Mail from C. Baumer, Jr., to A. Nagy, and IMPLAN 
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Table 25:  Total Value Added—Tier 3 Terminal 
Fairfax and Loudoun Counties 
 
 
 INDUSTRY DIRECT* INDIRECT* INDUCED* TOTAL* 

     
1  Agriculture   $1,077,618 $281,043 $1,358,661 

28  Mining  $492 $824 $1,316 
48  Construction $316,260,000 $1,442,657   $1,840,368 $319,543,040
58  Manufacturing  $6,533,049 $1,832,355 $8,365,405 

433  TCPU  $12,011,097 $7,497,830 $19,508,926 
447  Trade  $33,846,688 $34,603,744 $68,450,432 
456  FIRE  $17,116,438   $39,047,864 $56,164,300
463  Services $80,689,928 $94,127,752   $35,425,480 $210,243,152
510  Government  $2,478,925 $2,334,469 $4,813,395 
516  Other   $629,368 $629,368 

  
Total $396,949,928 $168,634,716 $123,493,345 $689,077,994

*2003 Dollars 

 

    
      

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 26:  Employment Impact—Tier 3 Terminal 
Fairfax and Loudoun Counties 
 
 
 INDUSTRY DIRECT* INDIRECT* INDUCED* TOTAL* 

     
1  Agriculture   40 14 54 

28  Mining  0 0 0 
48  Construction 5,313 27 36 5,375 
58  Manufacturing  96 23 119 

433  TCPU  136 72 208 
447  Trade  469 799 1,268 
456  FIRE  136 139 276 
463  Services 1,249 1,518 782 3,549 
510  Government  34 27 60 
516  Other   43 43 

  
Total 6,562 2,456 1,935 10,953

*Number of Jobs     

 

    
      

 
 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 27:  Labor Income—Tier 3 Terminal 
Fairfax and Loudoun Counties 
 
 
 INDUSTRY DIRECT* INDIRECT* INDUCED* TOTAL* 

     
1  Agriculture      $717,337 $189,034 $906,371

28  Mining     $274 $458 $732
48  Construction    $278,270,208 $1,380,166 $1,770,641 $281,421,024
58  Manufacturing     $4,846,015 $1,218,120 $6,064,135

433  TCPU     $7,027,344 $3,856,152 $10,883,495
447  Trade     $19,882,688 $21,201,316 $41,084,004
456  FIRE     $7,363,594 $7,642,458 $15,006,052
463  Services    $75,156,728 $82,328,304 $30,105,882 $187,590,912
510  Government     $2,339,480 $1,673,302 $4,012,782
516  Other     $629,368 $629,368

  
Total $353,426,936 $125,885,200 $68,286,730 $547,598,874

*2003 Dollars 

 

    
      

 
Source:  The SGM Group, Inc., and IMPLAN 
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Table 28: Total Taxes—Tier 3 Terminal 
Fairfax and Loudoun Counties 

  Employee 
Compensation 

Proprietary 
Income 

Household 
Expenditures 

Enterprises 
(Corporations) 

Indirect 
Business Taxes Total 

Transfers $462,648         $462,648 Enterprises 
(Corporations) Total $462,648         $462,648 

Corporate Profits Tax       $8,340,113   $8,340,113 

Indirect Bus Tax: Custom Duty         $1,283,910 $1,283,910 
Indirect Bus Tax: Excise Taxes         $4,386,693 $4,386,693 
Indirect Bus Tax: Fed NonTaxes         $1,056,551 $1,056,551 
Personal Tax: Estate and Gift Tax             
Personal Tax: Income Tax     $53,842,143     $53,842,143 
Personal Tax: NonTaxes (Fines- Fees     $536,072     $536,072 
Social Ins Tax- Employee Contribution $28,046,024 $3,140,532       $31,186,556 
Social Ins Tax- Employer Contribution $29,153,465         $29,153,465 

Federal 
Government 
NonDefense 

Total  $57,199,489 $3,140,532 $54,378,215 $8,340,113 $6,727,154 $129,785,502
Corporate Profits Tax       $595,952   $595,952 
Dividends       $11,630   $11,630 
Indirect Bus Tax: Motor Vehicle Lic         $323,193 $323,193 
Indirect Bus Tax: Other Taxes         $2,235,344 $2,235,344 
Indirect Bus Tax: Property Tax         $13,218,210 $13,218,210 
Indirect Bus Tax: S/L NonTaxes         $1,567,783 $1,567,783 
Indirect Bus Tax: Sales Tax         $11,267,506 $11,267,506 
Indirect Bus Tax: Severance Tax         $2,982 $2,982 
Personal Tax: Estate and Gift Tax             
Personal Tax: Income Tax     $12,947,912     $12,947,912 
Personal Tax: Motor Vehicle License     $694,927     $694,927 
Personal Tax: NonTaxes (Fines- Fees     $1,055,193     $1,055,193 
Personal Tax: Other Tax (Fish/Hunt)     $123,972     $123,972 
Personal Tax: Property Taxes     $256,828     $256,828 
Social Ins Tax- Employee Contribution $66,707         $66,707 
Social Ins Tax- Employer Contribution $270,339         $270,339 

State/Local Govt 
NonEducation 

Total     $337,046 $15,078,832 $607,582 $28,615,018 $44,638,477
Total (2003 Dollars) $57,999,182      $3,140,532 $69,457,047 $8,947,694 $35,342,171 $174,886,627

Source:  The SGM Group, Inc., and IMPLAN
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Table 29: Indirect Business Taxes—Tier 3 Terminal 
Fairfax and Loudoun Counties 
 
 
 INDUSTRY DIRECT* INDIRECT* INDUCED* TOTAL* 

     
1  Agriculture   $44,591 $11,483 $56,074 

28 Mining      $22 $38 $60
48  Construction $8,812,071 $5,362 $6,181 $8,823,614 
58  Manufacturing  $146,975 $48,691 $195,666 

433  TCPU  $1,084,659 $834,027 $1,918,686 
447  Trade  $6,813,647 $6,303,347 $13,116,994 
456  FIRE     $1,627,082 $5,316,727 $6,943,809
463  Services $1,234,121 $1,951,886   $1,101,262 $4,287,269
510  Government     
516  Other

Total $10,046,192 $11,674,223 $13,621,754 $35,342,171
*2003 Dollars 

 

     
      

      

 
 
Source:  The SGM Group, Inc., and IMPLAN 
 
 

The SGM Group, Inc. Page 40 12/10/2004 



 

Table 30:  Summary Runway and Tier 3 Terminal Construction Impacts 
Fairfax and Loudoun Counties 

Alternative Build Alternative 3 Build Alternative 4 Tier 3 Terminal Total Build 
Alternative 3 

Total Build 
Alternative 4 

Direct Output--Construction Cost $572,766,960  $594,572,255    $900,000,000 $1,472,766,960  $1,494,572,255  
Total Output $861,437,688  $894,232,647    $1,352,042,943 $2,213,480,631  $2,246,275,590  
Value Added $453,064,364  $470,312,500    $689,077,994 $1,142,142,357  $1,159,390,494  
Labor Income $359,844,151  $373,543,385  $547,598,874  $907,443,025  $921,142,259  
Tax Impact--2003 Dollars $111,769,869  $116,024,943  $174,886,627  $286,656,495  $290,911,570  
Indirect Business Taxes $19,225,453  $19,957,366  $35,342,171  $54,567,624  $55,299,537  
 
Construction Expenditure by Year Build Alternative 3 Build Alternative 4 Tier 3 Terminal Total Build 

Alternative 3 
Total Build 

Alternative 4 

Year 1 $92,536,662 $100,931,701  $152,779,633  $237,941,341.48  $253,711,333.65  
Year 2 $179,690,461    $185,708,722 $281,106,036 $462,041,618.56  $466,814,757.95  
Year 3 $216,107,191    $223,499,186 $338,309,206 $555,680,674.55  $561,808,391.79  
Year 4 $63,823,103 $63,823,103  $96,608,599  $164,109,600.31  $160,431,701.37  
Year 5 $20,609,544 $20,609,544  $31,196,527  $52,993,725.10  $51,806,070.23  

Total Construction Costs $572,766,960 $594,572,255  $900,000,000  $1,472,766,960 $1,494,572,255  
 
Construction Employment by Year Build Alternative 3 Build Alternative 4 Tier 3 Terminal Total Build 

Alternative 3 
Total Build 

Alternative 4 

Year 1 1,180     1,287 1,859 2,949 3,146
Year 2 2,291     2,367 3,421 5,727 5,789
Year 3 2,755     2,849 4,117 6,888 6,967
Year 4 814     814 1,176 2,034 1,989
Year 5 263     263 380 657 642

Total Employment 7,302 7,580    10,953 18,255 18,533
 
 
Source:  HNTB BCA Appendix G, Tables G.16 and G.17, February 2002; SRI International; The SGM Group, Inc.; MWAA/URS E-Mail from C. Baumer, Jr., and A. Nagy, 

September 9, 2004; IMPLAN; and Hayes Planning Associates, Inc. (Differences result from rounding). 
 
 Note:  Tier 3 Terminal construction costs are the same for each Build Alternative. 
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Figure 3: Total Construction Cost by Year and Alternative 
Fairfax and Loudoun Counties 
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Figure 4: Total Construction Employment by Year and Alternative 
Fairfax and Loudoun Counties 
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INTRODUCTION 

 
This analysis, which examines potential long-term economic impacts associated with proposed 

runway and related improvements at Dulles International Airport (IAD), is prepared as part of the 
Environmental Impact Study.  The purpose of these improvements is to reduce existing and projected 
flight delays and to accommodate existing and anticipated aircraft as well as projected increased flight 
demand, thereby achieving efficient airport operations under all weather conditions.  Three alternatives 
are under consideration: 

• No-Action Alternative. 

• Build Alternative 3:  This alternative consists of the construction of a new 9,473-foot north-south 
oriented runway (1W/19W) located 4,300 feet west of existing Runway 1L/19R, and construction 
of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 
Runway 2/30.  This alternative could be constructed entirely on airport property; however, it is 
anticipated that property acquisition would be required on the west side of the airport in order to 
meet FAR Part 77 clearance requirements, serve as a buffer to neighboring properties, and 
provide area for potential aviation-related development. 

• Build Alternative 4:  This alternative consists of the construction of a new 9,218-foot north-south 
oriented runway (1W/19W) located 5,000 feet west of existing Runway L/19R, and construction 
of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 
Runway 12/30.  This alternative would require property acquisition on the west side of the airport 
in order to meet FAR Part 77 clearance requirements, serve as a buffer to neighboring 
properties, and provide area for potential aviation-related development. 

 
The two Build Alternatives also include construction of necessary navigational aids and terminal 
improvements. 
 

The addition of the two proposed new runways and related improvements would have a range of 
economic effects on the Washington PMSA, which is illustrated in Figure 4.2.1-1 of the EIS.   The 
primary impact area, however, from the perspective of the economic impact analysis is limited to Fairfax 
and Loudoun counties where the major economic effects of proposed expansion would occur.  Fairfax 
and Loudoun counties would experience primary economic impacts, since these two counties are the 
central area surrounding IAD.  Some effects would result from decreased levels of airport congestion; 
some impacts from actual construction of the new runway; others, or long-term impacts, would result 
from increased capacity and operational efficiency of the expanded facility.  This analysis concentrates 
on the long-term or regional economic effects while other memoranda concentrate on the economic 
impacts of construction and the airport’s contribution to the regional economy as of 2010.  

The process of measuring economic value attributed to investment in transportation system 
improvements in general and airport facilities in particular is complex, and often controversial.  In some 
cases this link between investment and development is cited as the rationale for investment.  In other 
cases this supposed cause and effect relationship is used as an argument for maintaining the status 
quo.  In fact, experience indicates that the link between investment and development is far from simple.  
The causes of growth and development are numerous and rarely automatic.  Studying the linkage, 
however, often provides a key to understanding the potential economic impacts associated with 
proposed improvements. 
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Airport improvements that enhance passenger and cargo capacity contribute to regional growth and 
development, but the extent to which that potential enhancement is realized is a function of several 
factors.  In mature urban areas, an extensive system of existing roads, highways, and commuter rail 
facilities contributes to the attractiveness of an area as a center for population growth and as a magnet 
for production and distribution of goods and services.  What is often the limiting factor for 
accommodating new development is the capacity of the existing system within a context of market 
demand—the level of demand for new products and services.  Market demand increases because of 
increasing population and because of an increase in the demand for and the ability of producers to 
reach a broader economic base.  Market demand, however, is also the result of additional factors that 
characterize this increasing population base.  These factors include the type of existing development 
and need for additional support, demand for final products, availability of labor force, cost of production 
and operation, relationship with land use plans and the agencies that administer those plans, fiscal 
constraints and opportunities, quality of life, and others.  How these factors compare and interact helps 
to define competition among different locations where new industry can locate.  Where market demand 
exists, as evidenced by development trends in coordination with opportunities for expansion, capacity of 
the transportation system, including airports, to accommodate that demand can become a critical issue.   

The methodology used in this analysis of long-term economic impacts, builds on understanding that 
complex inter-relationship.  How this methodology is developed and applied is discussed in the 
following three sections. 

1. Part one describes the process of measuring economic impacts.  This section defines the 
variables required to measure the value of changes resulting from implementing the 
proposed IAD improvement program.  The process includes a review and compilation of 
data necessary for the analysis and a discussion of the input-output modeling process 
applied in the evaluation.   

2. Part two includes an analysis of the three separate components comprising economic 
impact, including airport-based employment, visitor industry employment, and additional 
regional growth and development (net regional employment).  This section presents a 
detailed discussion of the analytical process as applied from 2010 through 2025—following 
initial operation of the expanded facility. 

3. Part three summarizes total economic impact measured for 2020 through 2025, after the 
improved operations are expected to generate changes in long-term regional employment.  
The analysis ends with a summation of total value created as a result of the proposed IAD 
improvement program.   
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1. ECONOMIC IMPACT ANALYSIS—METHODOLOGY 

To measure the value of economic impacts of proposed Dulles airport improvements on Fairfax and 
Loudoun counties, the primary impact area, it is necessary to define elements that are characteristic of 
growth and development.  Where possible, these elements must be defined in quantitative terms, even 
when they represent changes in qualitative conditions.   Further, the definition of these quantitative 
elements must be reproducible.  Different audiences must be able to understand and reproduce the 
results so that measurements themselves are not the source of controversy.  These measurements 
should also be linked to the results of public policy decisions so that both the public and their political 
representatives can understand the ramifications of alternative development strategies.  Therefore, the 
critical first step in defining a method for measuring economic impacts is to make the connection 
between measures of growth and development and public policy.   

QUANTITATIVE MEASURES 

This analysis uses a series of factors to measure the value of potential economic impacts.  The first 
of these, and the most direct, is changes in population and employment that may result from 
implementation of the proposed two new runways.  Changes in population and employment are basic 
measures of growth and development, and they are directly linked.  Growth in employment brings new 
households (i.e. population) to a region, and growth in population generates demand for additional jobs.  
People relocate to or within a region based primarily on employment opportunities.  When demand for 
labor increases, the number of households and total population increase concurrently.  New 
households also demand additional services, which in turn generate a demand for additional 
employment.  This spiraling increase represents what is known as the multiplier effect.  New 
employment creates a need for additional services that, in turn, creates a need for additional 
employment.  Increases in population also create a need for additional services that, in turn creates a 
need for additional service employment.  The value of that multiplier effect is measured through 
application of input-output models. 

Associated with employment are wages and salaries.  Wages and salaries in the form of household 
income are used to purchase goods and services.  Wages and salaries are paid to employees on the 
basis of the value of goods and services received.  Therefore, if we can measure the related change in 
employment, then we can also measure the change in wages and salaries in a defined market area.  In 
addition, based on income, households and businesses pay taxes to state and local jurisdictions.  
These taxes are used by the public sector to purchase goods and services and to pay public sector 
employees.  Therefore, taxes also generate employment and create value in the study area.  Other 
sources of income resulting from investments and from sale of products and services include profit, 
dividends, and interest.  The combination of all of these factors, including wages, state and local taxes 
paid by households, dividends, interest, and profit, is known as value added.  Value added represents 
the total sum of value created by business and household expenditures in the region or study area and, 
as such, is an effective measure of economic activity.  In economic terms, value added is also known 
as gross regional product.  If the impact evaluation process can link the capacity for change in 
employment and value added to changes in the transportation system capacity in general and airport 
activity in particular, then it can measure the economic value of alternative airport improvement project 
investments.1   

Economic growth and development take place within a complex framework.  Because there are so 
many factors that contribute to growth, it is often possible only to measure the results of those factors 
based on past experience.  Past experience then provides a basis for predicting future growth, if similar 

                                                 
1 See detailed definitions in the appendix. 
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conditions prevail.  It is not possible to predict all of the factors that affect growth.  Human conditions 
and psychology often have as much impact on growth as investment factors.  What we can do is predict 
what might happen based on previous experience.  This process is known as the baseline conditions 
analysis.  It shows what would happen if similar conditions continue—whatever those conditions might 
have been in the past.  Using this method, we can estimate employment and population growth in the 
study area toward a future target date.   

The baseline conditions analysis, by its nature, assumes that infrastructure capacity exists to 
accommodate projected growth on the order of what has previously occurred.  If that capacity exists 
and if we can measure that capacity in terms of its ability to accommodate additional households and 
businesses, then we can link projected growth to future changes in the infrastructure.  At the same time, 
it is important to look for ways of demonstrating the effects of significant change in the economic 
structure that cannot be predicted directly by examining past trends and assuming that those trends will 
continue unabated.  A change in the capacity and character of air transportation facilities, in the context 
of a regional economy that is grounded in high technology, tourism, and provision of business and 
transportation services, could alter future economic growth and development trends.   

The process used to measure these impacts is based on three components as illustrated in Figure 
1.  The first is the baseline conditions analysis that defines the existing character of the regional 
economy and identifies those strengths and weaknesses which are, in turn, dependent on 
transportation-related facilities.  Baseline conditions have previously been addressed in the Section 
4.2.2.2 of the EIS. 

The second component in the impact measurement process involves defining the linkage between 
increased passenger and operations capacity and potential changes in projected employment growth 
over the baseline conditions.  As a significant change in location factors and the potential growth and 
development which that change can induce, changes in air operations and passenger capacity and 
airport facility improvements can represent an important generator of economic value for the region. 

The third component of the impact measurement process is the derivation of input-output models 
describing the cyclical effects of change in employment and the wages and salaries that potential 
growth generates.  This process uses traditional input-output modeling techniques to measure the 
indirect and induced effects of projected employment growth in terms of wages and salaries and value 
added.  Trend analysis estimates baseline conditions employment growth.  Changes from employment 
growth predicted in the baseline projection are the basis for defining the impacts associated with the 
proposed IAD Runway Improvement Program. 
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Figure 1:  Analytical Steps
   

Employment: 
Wages and Salaries, 

Value Added 
 
 
 
 

Economic Measures, 
Including State and Local 

Taxes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baseline Employment 
and Population data— 

Capacity Model 
Linkages and projection 

models 
 
 
 

Change in Regional 
Pop. and Employment 

 
 
 

Alternatives Analysis:  
Airport Improvement 

Alternatives 
 
 
 

Input-Output Model:  
Multipliers 

 
 
 

Regional Effects—
Population and 

Employment 
 
 
 

Valuation—Employment 
Change, Wages and 

Salaries, Value Added, 
Taxes 

 
 
 

Long-Term Economic 
Value for Build- vs. 

No-Action Alternatives 
 
 
 
 
 
 
 
 
 

IAD Passenger 
Volume—Existing 

and Projected 
 
 
 
 

Passenger 
Enplanements 

Model 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The SGM Group, Inc. Page 6 3/16/2004 

As indicated, a discussion of baseline economic conditions in the region has been covered in 
previous sections of the EIS.  Using Metropolitan Washington Council of Governments (MWCOG) 
population projections along with forecasts of future wage and salary employment is a necessary first 
step in the impact assessment process.  Changes in employment contribute to a derivation of the input-
output model as well as the derivation of a multi-variable regression model linking potential change in 
airport operations and enplaned passenger volume with future employment growth.  

INPUT OUTPUT MODEL 

The long-term economic impact analysis uses input-output models prepared by IMPLAN to 
measure the value of direct, indirect, and induced spending on the economy.  These models build on 
existing conditions and linkage characteristics to predict the potential capture within a defined region of 
a direct infusion of capital.  In this case the direct infusion of capital has the potential for creating 
measurable economic impacts. 

To illustrate the principles involved, consider the example of increasing activity in the local and 
regional technology and communication sectors—two important economic sectors that could expand in 
the study region as a function of improved airport passenger and cargo capacity.  Both of these sectors 
are important to the two counties as well as to the broader region.  Other significant sectors include 
services and tourism, which have also exhibited significant strengths throughout the region.  For the 
wholesale and retail trade sectors, multipliers are relatively small, primarily because of the lack of 
diverse intermediate products.  These sectors are responsive to increases in population and 
employment, primarily through changes in demand for products as well as services. Both the 
technology and services sectors rely on worldwide access to goods and markets subject to regional 
demand.   For manufacturing, especially where related to technology, increasing development 
generates greater demand for suppliers as well as some local demand for increased manufacture, 
depending on the capabilities of the region.  The comprehensive demand function generates a higher 
level of multipliers.  Increased demand requires increased inputs before they can supply the 
manufacturing sector.  These requirements of inputs are known as intermediate demands, in contrast to 
final demands, which are the requirements for consumption by individuals or households.  In input-
output analysis, the pattern of intermediate demands is the prime consideration.  By examining the 
relationship between intermediate demand, industrial output, and final demand, it is possible to predict 
the effects of a forecast change in the output of one industry on the rest of the economy, and also the 
effects on each industry of a change in national output.  Understanding and predicting these 
relationships is essential to forecasting the impact of changes in the ability to support additional 
manufacturing and other related business service activities. 

Other components of spending include household spending resulting from wages received by 
workers at expanded employment facilities in the study region.  Wages received by employees are 
spent on housing, food, clothing, and other required living expenses; and, subsequently, these 
expenditures serve as income to those providing the services to households.  Expenditures continue to 
multiply as long as they are captured within the region.  These subsequent rounds of expenditures to 
acquire additional goods and services are defined as induced impacts generated by the initial direct 
expenditure.  The increased value of goods and services produced in the region that are required as 
direct inputs to construction and industrial facilities help to attract new industry and service-based 
companies into the region.  This increased level of attraction is, at least in part, a result of expanded 
capacity of the airport and represents indirect impacts resulting from the initial improvement program 
expenditures.   

The combination of indirect and induced effects has a “ripple-like” quality, passing from one layer of 
the economy to the next.  The ripple effect is reduced, however, when the goods and services 
purchased, or labor resources employed, originate outside the specific jurisdiction under study.  It is 
necessary to estimate this leakage function in evaluating the total impact of the successive rounds of 
spending in the economy, and this estimate is generated by examining the capacity of the local 
economy to provide the product and labor resources required for construction and manufacturing.  The 
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indirect and induced effects of the initial direct expenditures of a public project are defined, respectively, 
as follows: 

• Indirect:  The local jobs, materials, equipment, and services required to produce the non-labor 
resources; and 

• Induced:  The local jobs, materials, equipment, and services required to fulfill the household 
demands for goods and services, which are generated by the wages of additional employees.  

The ripple impact of the indirect and induced effects multiplies the original impact of the purchase, 
represented by the cost of new construction of the airport improvements and the projected scale of 
associated economic activity.  The common measure of the magnitude of the ripple effect is called a 
multiplier.  A multiplier measures the total magnitude of the impact on each particular economic 
indicator as a multiple of the initial, direct effect.  For instance, a multiplier of 1.0 would signify no ripple 
effect, as the total impact was only 1.0 times the initial impact.  In contrast, a multiplier of 2.0 would 
imply that the total impact of the proposed investment is twice the direct effect.   

The actual magnitude of a multiplier depends on the likelihood that goods and services purchased 
in a region would be produced in, or provided from, that region.  A common technique used in the 
performance of an economic impact study is to determine the total direct “economic impact” (by which 
most studies mean the impact on one economic indicator: the total output) of the project and then 
multiply that amount by an assumed multiplier.  Such a method is inherently inaccurate, since the actual 
multiplier depends on the nature of the purchases, the types of materials with which the goods are 
produced, and the particular purchase patterns of the geographic region being measured.   

IMPLAN is a PC-based input-output model used to estimate the total economic impact of the 
proposed development alternatives when measured against the baseline employment projections.  It 
does not assume a multiplier but, rather, uses past consumption and production patterns in the 
surrounding region to estimate what portion of the purchased goods and services that originate or are 
produced in the region.  The resulting multiplier represents the total impact that the model estimates, 
per indicator measured, divided by the amount of the original direct impact on that indicator.  The 
calculation of indirect and induced effects requires an input-output technology coefficients matrix, 
otherwise known as the direct coefficients matrix.  Elements in this matrix express the dollar’s worth of 
each resource required per dollar’s worth of production.  Generally, the data in such a matrix are based 
on data collected by region-specific surveys, or by “regionalizing” a national technology coefficients 
matrix.  The latter are produced by several sources, most notably, the Bureau of Labor Statistics (BLS) 
of the US Department of Labor and the Bureau of Economic Analysis (BEA) of the US Department of 
Commerce.  The technological coefficients allow for the determination of changes in demand for 
resources by a sector associated with a change in employment or production in that sector.  In regional 
analysis, these demands will, in general, only be partially fulfilled by other sectors in the same region.  
All or part of the purchases of many goods and some services will leak out of the region and result in 
payments for goods and services imported from other regions.  These leakages reduce the indirect and 
induced effects on the economy of the region where the direct changes occur and consequently reduce 
the multiplier effects of that change.  The input-output model used in this analysis represents an 
application developed over many years.  This process allows for an estimate of necessary region-
specific data for any region beginning at the county level.   

The model is based on the application of regional Social Accounting Matrices, or “SAMs.”  It creates 
balanced industry by commodity input-output accounts as well as complete social accounting matrices.  
The default trade flow assumptions are Regional Purchase Coefficients (RPCs), which are derived 
using an econometric equation that predicts local purchases based on the region’s specific 
characteristics.  The ratio of locally purchased to imported goods is perhaps the most significant factor 
affecting subsequent multipliers.  The greater quantity of goods purchased locally, the more local 
economic activity will result and the larger the output multiplier.2 

                                                 
2 IMPLAN Professional, Version 2.0, Social Accounting & Impact Analysis Software, 2nd Edition—June 2000, p. 14-15. 
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The Social Accounts of a region track the monetary flows between industries and institutions. In 
particular, the input-output accounts are a subset of the entire social accounts of a region.  Social 
accounts track all monetary flows, both market and non-market.  The market flows are those between 
producers of goods and services and consumers, both industrial, and non-industrial (i.e. households, 
government, investment, and trade). The non-market flows are those between households and 
government, government and households, capital and households and so on. These flows are often 
called inter-institutional transfers.3   

Sources of information used to establish these models include the following: 

• US Bureau of Economic Analysis Benchmark I/O Accounts of the US 
• US Bureau of Economic Analysis Output Estimates 
• US Bureau of Economic Analysis REIS Program 
• US Bureau of Labor Statistics ES202 Program 
• US Bureau of Labor Statistics Consumer Expenditure Survey 
• US Census Bureau County Business Patterns 
• US Census Bureau Decennial Census and Population Surveys 
• US Census Bureau Economic Censuses and Surveys 
• US Department of Agriculture 
• US Geological Survey  
• 528 Industrial Sectors, typically 4 digit SIC in manufacturing, 2-3 digit for other sectors 
• All elements balanced to the National Income and Product Accounts 

The model application provides a basis for translating estimated changes in direct employment to value 
of total goods and services generated by resulting demand within Fairfax and Loudoun counties.   

                                                 
3 Elements of the Social Accounting Mix, Technical Report TR-98002, MIG, n.d., p. 1ff.   
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2. IMPACT ANALYSIS—COMPONENTS OF CHANGE 

INTRODUCTION 

The economic impact analysis measures the economic benefits associated with the proposed two 
new runways at IAD.  The basis for that measurement is the potential change in long-term employment 
associated with increased activity in comparison with the No-Action Alternative.  Change in activity is 
measured in terms of a change in the number of aircraft operations and passenger enplanements that 
the expanded facility can and is projected to accommodate.  Using this approach, the primary objective 
of the economic impact analysis component of the EIS is to measure the potential change in 
employment associated with the proposed expansion of the airport.  In this analysis, potential 
employment change is made up of three elements:   

• Changes in on-site employment associated with increased airport operations; 

• Changes in employment associated with the level of visitor activity affected by travel through 
the airport; and 

• Additional change in net regional employment in Fairfax and Loudoun counties because of the 
increased attraction to future business development in response to the necessity for access to 
worldwide travel. 

Once these changes are measured, it is possible to estimate the related dollar value of impacts in terms 
of wages and salaries, changes in local and state taxes, and resulting changes in value added.  All of 
these changes have a significant effect on the regional economy and represent the collective benefits 
associated with proposed expansion, and all of these benefits derive from the estimated change in 
long-term employment.   

The first two components of change represent traditional effects of transportation system and 
airport improvement investments.  The third component is not necessarily traditional but does recognize 
the important roll within regional economies played by an expanding international airport.  In the 
continued growth of global influence on the economy of the Washington, DC, metropolitan region in 
general, and of both Fairfax and Loudoun counties in particular, the availability of capacity in both 
commercial passenger and cargo traffic demand will grow in importance with respect to future 
economic growth and development.  Measuring the impact of airport activity on that growth is therefore 
an important element in understanding the long-term impact of the proposed airport expansion 
program.  

It is important to recognize from the outset that this analysis is concerned with the change in value 
associated with the proposed expansion—not with the actual economic value of the airport to the 
region.  The change in value is the difference between what would occur with no change in the airport 
physical makeup versus what can occur if the improvements are made.  Under this approach, current 
trends in regional employment are expected to continue until constraints on service capacity at the 
airport affect that growth.  If the number of passengers and the volume of freight through the airport 
reach a limit despite possible improvements to equipment and operations or because of physical 
constraints, then there should be some measurable impact in the future on the number of employees at 
the airport and the total number of visitors that arrive to the region by air.  Further, if there is a 
relationship between airport availability and service capacity as a positive location factor affecting future 
business sector growth in the region, then limits on that capacity should have an impact on future 
regional employment growth.  There is a piece of the employment “pie,” therefore, distinct from that 
included in the airport and visitor-based totals.  In this analysis, that additional piece of the pie is labeled 
net regional employment. 
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MEASURING LONG-TERM ECONOMIC IMPACTS 

Measuring the economic value of proposed runway improvements at Dulles International Airport 
concentrates on the relationship between changes in employment and the value created as a result of 
those changes.  As discussed, changes in employment fall into three primary categories:  changes in 
direct airport employment, changes in visitor industry employment, and changes in net regional 
employment in addition to airport and visitor changes.    

Employment changes generate income to the Dulles Airport region through two distinct paths.  The 
first is via wages and salaries paid to these employees.  The second is in the form of value added 
represented by the products and services attributed to these employees.  Each of these components 
has value to the region and each generates additional income based on the multiplier effect as 
described earlier.  This effect represents the total impact of not only the direct employment represented 
by the change in capacity, but also indirect and induced.  Indirect and induced employment represents 
the additional employment that results when products and services are purchased to support direct 
employment and production and additional employment necessary to provide services to the 
community at large as a result of increased numbers of employees.  Indirect and induced employment, 
resulting wages and salaries, and value added are measured through application of input-output 
models. 

  The first step examines the relationship between proposed airport expansion and future economic 
growth and development.  If we can relate proposed expansion to overall changes in regional 
employment, then we can determine the total expected net change in addition to airport and visitor 
components.  This process provides a broader picture of the overall level of impact associated with the 
airport and is based on the premise that investment in transportation systems affects the ability of the 
region to attract new development.  When overall system capacity increases, there is a potential 
increase in the attractiveness of the region to future growth and development.  The ability to attract and 
accommodate future growth creates value, and we can measure the change in value as a function of 
changes in system capacity associated with the Build- and No-Action Alternatives. 

One of the major contributors to long-term economic growth and development is the level of 
transportation infrastructure funding and its impact on location factors considered by new and 
expanding industries.  Any change in level of investment can have a profound effect on future growth 
and development in the region, and a positive change can result in substantial increased value through 
wages and salaries and total value added generated by industry attracted to the region as a result.  The 
proposed improvements for IAD include construction of two additional runways and associated taxiway 
and terminal improvements. These improvements will assist future flight demand and achieve efficient 
operations under all weather conditions and will permit an increase in passenger and cargo activity at 
the airport.  Availability of increased capacity can attract new and expanding industries that depend on 
increased market distribution of goods and services produced. 

Measuring the impact of change in transportation infrastructure on growth and development within a 
region is a complex procedure that addresses numerous factors and their interaction.  An applicable 
study of the migration of industries and corporations in the U.S. analyzed a series of considerations and 
ranked their importance as a function of the intrinsic economy, listing preferred site selection factors in 
the following categories:4  

1. Real Estate-Related Costs 

2. Market/Corporate Accessibility 

                                                 
4 Reshaping America:  The Migration of Corporate Jobs and Facilities, Ernst & Young and the International Association of 
Corporate Real Estate Executives, 1992. 
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3. Taxes/Regulatory Environment 

4. Quality of Life 

5. Labor Quality/Availability 

6. Infrastructure 

Depending on the needs of the specific industry or corporation involved, each of these categories 
plays a different role in the decision-making process.  In terms of the evaluation, real estate-related 
costs and quality and availability of labor ranked highest and were the most often-cited issues 
addressed in a relocation or expansion decision.  Availability of infrastructure and access to markets 
also play a significant role, with the level of importance tied directly to the type of industry involved.  
Infrastructure availability and capacity includes access to airports as well as major highways and 
commuter rail systems.  Each of these factors is considered necessary in making the decision; none 
are considered sufficient individually.   

The importance of access to large airport facilities in general and IAD in particular is apparent from 
recent corporate relocations and expansions in the Dulles corridor.  In the past several years, major 
companies have relocated to this area.  For example, the Oracle Corporation’s new east coast 
headquarters opened in November 1998 as an employment center for up to 3,500 people because “it is 
convenient to Dulles Airport and is the epicenter of the technology industry on the east coast.”5  
Similarly, the British Standards Institute (BSI) recently expanded its North American headquarters in the 
Dulles Corridor.  BSI cited numerous reasons for staying and expanding in this region, including the 
rapid growth of information technology firms in the area and the close proximity to Washington Dulles 
International Airport.6   

Experience expressed by these two major companies is not unique.  It is important, however, to 
remember that the decision-making process is a function of numerous factors, not the least of which is 
accessibility.  Accessibility includes access not only to highways but also to airports, both for 
passengers as well as cargo.  The stronger the global service and manufacturing character of the 
industries considering the region, the stronger the demand for expanded passenger and cargo facilities 
that provide direct connections with markets required for sales and distribution. 

These and other studies recognize the important link to the regional economy, both through the 
capacity to accommodate travel demand as well as the shipment of cargo.  Continued availability of 
capacity and quality level of service is essential to the continued ability of the region to attract future 
economic activities.  As discussed in Section 4.2.2.2, Fairfax and Loudoun counties have been and 
continue to be strong in terms of high technology and telecommunication services as well as in the 
broader business service and retail sectors.  That continued strength is, at least in part, dependent on a 
continuing level of investment in the region’s transportation system, including the airport. 

Expanded capacity at Dulles International Airport would respond to increased demand for services 
that cannot otherwise be accommodated in the study region.  This increased demand is measured in 
terms of enplanements and how those passenger enplanements differ under a set of Build and No-
Action Alternatives.  The employment changes that result from the expansion of the airport fall into the 
three categories described previously.  The first step is estimating the total employment growth 
envelope resulting from the proposed expansion.  The fundamental data is the combination of projected 
employment growth and forecast enplanements. 

                                                 
5 Jay Nussbaum, Executive Vice President of Oracle Government, Education and Health, in “Fairfax Prospectus,” Fourth Quarter 
1998. 

6 Nigel Withey, Vice President and General Manager of BSI, Inc., Op, Cit. 
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Employment forecasts are based on past trends.  The conditions that existed in the past reflect a 
system with the capacity to accommodate current demand.  Therefore, the forecasted future 
employment reported earlier represents that which would occur if the infrastructure remained capable of 
meeting the demand.  Trend analysis assumes the capability to accommodate estimated growth unless 
there is a factor incorporated into the forecasting process that measures some level of capacity.  The 
employment forecast model derived as part of this study uses past trends coupled with forecasts in 
airport activity to generate future employment growth.  That approach allows for testing the long-term 
potential impact of Build versus No-Action levels of enplanements and operations at IAD by adding a 
measure of capacity limitation into the analytical framework. 

SOURCES OF DATA 

The analysis is based on the fundamental nature of several components used to measure future 
growth and development in the region.  Those components include the following: 

• Population for the region using MWCOG Round 6.3 and data from both Fairfax and Loudoun 
counties.   

• Enplanements and Operations.  Data on number of airport operations and enplanements based 
on Metropolitan Washington Airports Authority (MWAA) forecasts, April 2003, as well as historic 
data provided explicitly for Dulles International Airport.  For the purposes of the economic 
impact analysis, there is no distinction among the Build Alternatives when it comes to future 
capacity within the time frame addressed in the analysis.  As a result, there is only one set of 
projected number of enplanements and operations for the Build Alternative at the airport.  This 
information is derived from materials prepared by other members of the project development 
team. 

• Employment projections.  Historic employment data are those presented in the EIS Section 
4.2.2.2 for Fairfax and Loudoun counties, and are derived from the US Department of 
Commerce, Bureau of Economic Analysis, with additional data from the counties and from the 
Bureau of Labor Statistics. 

• Airport Employment.  Data on airport employment was provided derived using reports 
previously prepared by MWAA.7 

• Visitor-Related Employment.  Data for visitor-related employment is not available in the same 
broad fashion as other required data.  The most complete source on visitor industry 
employment appears in estimates prepared earlier by MWAA.  Using these earlier estimates, it 
is possible to develop and apply indices for future projections.8  

The sections that follow summarize and evaluate each required component of the data used as 
input to IMPLAN.  Primary inputs for the analysis include population and employment projections, 
projected enplanements for the Build- and No-Action Alternatives, historic and forecasted airport 
employment, and visitor industry employment data.  The next section of the impact study derives each 
component of the data necessary to calculate economic impacts related to the proposed airport 
expansion program.  These elements include benefits resulting from employment expansion at the 
airport, increases in visitor-related employment, and additional net regional employment linked to 
increase in capacity as a function of the proposed improvements.  The information derived in this 

                                                 
7 MWAA, Regional Economic Impact—Washington Dulles International and Ronald Reagan Washington National Airports, 1995, 
1998, and 2002. 

8 Ibid. 
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section of the analysis is input to IMPLAN for calculation of value-added, labor compensation, and tax-
related impacts. 

POPULATION 

Population projections for Fairfax and Loudoun counties through 2025 are shown in Table 1 and 
based on MWCOG Round 6.3 numbers as shown in the EIS Section 4.2.2.3.  Population is expected to 
grow from 1.23 million in 2002 to 1.64 million in 2025.  The rate of growth is expected to average 1.45 
percent annually from 2003 through 2020 and then decrease to an average annual rate of 0.44 percent 
through 2025.  Fairfax County numbers include the independent cities of Falls Church and Fairfax.   

OPERATIONS AND ENPLANEMENTS 

Total enplanements and operations at Dulles through 2025 are shown in Table 5.  Numbers for the 
Build alternatives, forecasted through 2020, were provided by MWAA.9  Forecasts from 2021 through 
2025 are based on a regression model shown in the Appendix, Table 26.  The regression model links 
the population forecasts for the two-county area with operations under the Build and No-Action 
Alternatives.  Operations forecasts through 2020 are also provided by MWAA.  Extended forecasts 
through 2025 are based on trends in capacity utilization.   

Without improvements at the airport, the number of operations would reach capacity sometime 
between 2019 and 2020 under the FAA 20-minute average delay factor.  That capacity would be on the 
order of 812,500 operations per year.  It is expected that total enplanements might continue to increase 
but at a decreasing rate as aircraft utilization would increase as a function of continued growth in 
demand.  Under the Build scenario, total enplanements at IAD are projected to reach nearly 30.5 million 
with total operations at just over 930,000.  Under the No-Action Alternative, operations would peak at 
821,500 in 2019 while enplanements would reach nearly 27.6 million in 2025.   

The regression model used to estimate enplanements for the outlying years 2020-2025, shown in 
Table 26, is represented by the following equation and is essentially an extrapolation of the forecasts 
through 2020: 

148,688,058,1)*86.25()*70.11()*20.430,535( −+−= OperationsPopulationYeartsEnplanemen
 

For 2025, applying the regression equation to the Build Alternative operations results in a forecast of 
30.48 million enplanements.  Applying the same equation to the No-Action Alternative operations 
generates a forecast of 27.60 million enplanements. 

TOTAL WAGE AND SALARY EMPLOYMENT 

The most significant forecast model used in the analysis is that applied to estimate the change in 
total wage and salary employment after the airport reaches operational capacity in approximately 2019.  
Wage and salary employment forecasts for the two Fairfax and Loudoun counties is based on 1972 
through 2002 numbers as reported by BEA and shown in the “Affected Environment” section.  Based on 
past trends, projections from 2002 through 2025 are derived using a regression model that relates total 
employment to population and enplanements by year.  This model is shown in Table 23 and is 
represented by the following equation: 

28.436,124,3)*01037.0()*66745.0()*01.476,1( −++= tsEnplanemenPopulationYearTotalEmp
 

                                                 
9 E-Mail from B. Siwinski to L. Goldstein, April 2003. 
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Applying this model to the projected “Build” enplanements yields a total estimated wage and salary 
employment in 2025 of 1.276 million (Table 1).  For the No-Action Alternative, this model generates a 
total wage and salary estimate in 2025 of 1.246 million (differences are the result of rounding).  As 
shown in Table 1, in 2025 the difference is just over 29,900 wage and salary employees.  Therefore, 
based on this model, the expected impact of the Build Alternative over the No-Action Alternative is an 
increase of nearly 30,000 employees in the two counties in 2025.  The differential forecast between the 
Build and No-Action Alternatives begins in 2021 at just over 3,840.  Prior to 2020, there is no 
measurable difference between the employment impacts for the No-Action Alternative in comparison to 
the Build Alternatives, because the number of operations and enplanements is projected to remain the 
same up to that point.  For each subsequent year, the total estimated difference includes direct, 
indirect, and induced employment that is expected to occur in the two counties.  Total projected wage 
and salary employment for the Build and No-Action Alternatives is also illustrated in Figure 5, with 
differences not appearing until after 2019. 

Total wage and salary employment differences by year include direct, indirect, and induced 
changes at the airport, changes attributed to differences in visitor-generated employment, and other net 
regional employment changes.  To use employment change as an input to the Input-Output model, it is 
first necessary to separate total employment into the three component categories. 

DIRECT AIRPORT EMPLOYMENT 

Airport employment projections, i.e. the number of jobs actually located at the airport, are based on 
data reported by MWAA for 1995, 1998, and 2002.10  Numbers for intervening years are interpolated.  
Forecasts through 2025 are based on the regression model illustrated in Table 24 in the Appendix.   

61.087,845,1)*0027154.0()*55.930( −+= OperationsYearAirportEmp  

Applying this equation for 2025 generates a “Build” employment estimate of 41,818 and a “No-Action” 
estimate of 41,516 (Table 6).  The difference, 303, represents the direct employment increase at the 
airport that is expected as a result of implementing the proposed improvement project.  An additional 
step using the Input-Output model is necessary to determine indirect and induced employment resulting 
from the estimated direct increase, since it is total employment that is represented by the previously 
estimated number of 29,913 for the two counties.   

Application of IMPLAN using the direct numbers generated by the model for airport employment 
results in total airport-induced increases as shown in Table 6 and illustrated in Figure 3.  In 2025, 
airport employment is expected to generate 303 new jobs on site and an additional 128 indirect and 
induced jobs elsewhere for a total of 431 airport-related jobs attributed to the Build Alternative.  The 
results of similar calculations for 2020 through 2024 are also shown in Table 6.   

VISITOR INDUSTRY EMPLOYMENT 

The visitor employment forecast model is shown in Table 25 and is represented by the following 
equation: 

07.083512,10)*04917.0()*85.058,5( −+= OperationsYearVisitorEmp  

Applying the model for 2025 generates a total visitor industry employment for the Build scenario of 
206,527 and a No-Action employment of 201,042 with a difference of 5,484 (numbers may not add as a 

                                                 
10 Economic Catalysts for the Metropolitan Washington Region, MWAA 1995; Regional Economic Impact, MWAA 1998; and 2002 
Regional Economic Impact, MWAA.   
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result of rounding).  Results for visitor industry job differences are shown in Table 3 and illustrated in 
Figure 4. 

The calculation of visitor-industry employment is somewhat different than that required for the direct 
airport employment.  As reported in the three economic studies prepared by MWAA, visitor industry 
employment represents total direct, indirect, and induced employment associated with passenger traffic 
through the airport, whereas airport employment reported by the same sources represents only direct 
employment at the airport.  As a result, it is necessary to use the input-output model to work in reverse 
to estimate individual components of the total visitor-generated employment.  A sample of that output 
calculation, for the target year 2025, is shown in Table 4.  Similar calculations are carried out for each 
of the intervening years from 2020 through 2024 to generate the data shown in Table 3.   

SUMMARY—LONG-TERM EMPLOYMENT BENEFITS 

As discussed, measuring long-term economic benefits associated with the proposed improvements 
at Dulles International Airport is based on the differential employment associated with the Build versus 
No-Action Alternatives.  If there is an effect on long-term employment as a result of the proposed 
improvements, then there is value associated with those improvements in terms of employment 
compensation, value-added, and tax benefits.  The employment related to the airport falls into three 
categories:  airport-related employment located on site, visitor industry-generated employment related 
to the number of visitors passing through the airport, and additional net regional employment 
associated with other industries that locate in the area because of the proximity of an international 
airport.  The estimated change in employment is determined using past trends and future forecasts to 
formulate statistical models that relate growth with the number of operations and enplanements 
expected over time.   

The projected total employment difference between the No-Action and Build Alternatives, including 
direct, indirect, and induced, is shown for all three employment categories in Table 2.  Changes do not 
appear until after the differential number of total operations and enplanements at the airport begins to 
change—after 2019.  Beginning in 2020, the resulting employment differences begin to grow, ranging 
from just over 3,800 in 2020 and reaching nearly 30,000 in 2025.  The change in total employment by 
category over time is also shown by component in Figure 2 and illustrated in a linear fashion in Figure 
5.  By 2025, the employment multiplier effect (ratio of total employment to direct employment) is 
expected to reach 1.42, which indicates the dominance of the service industry in the two counties.  For 
each 100 new jobs created, an additional 42 jobs result in support of changes in direct employment.  
The total change in employment is relatively small, given the total employment in Loudoun and Fairfax 
counties, which is expected to reach nearly 1.2 million in 2020 (Table 1).  Employment benefits in 
Loudoun and Fairfax counties, linked to the proposed improvements, are shown for 2020 through 2025 
in tables 7 through 12 and include direct, indirect, and induced employment attributed to employment 
changes at the airport, changes as a result of visitor industry, and changes reflecting increases on other 
regional employment sectors.   

The value of the expected change in employment over time, however, is related to expected 
employment compensation; iterative expenditures by households in purchasing additional goods and 
services; and the taxes paid by individuals, households and businesses.  The value represented by 
these expenditures is discussed in the next section of this study. 
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3. THE VALUE OF LONG-TERM ECONOMIC EFFECTS 

The value of long-term economic impacts is a function of the projected differential change in total 
employment attributed to the proposed two new runways and related improvements at Dulles 
International Airport.  In the previous section, total estimated change in regional employment was 
calculated to include changes in direct airport employment, increases in employment associated with 
the visitor industry, and employment in other economic sectors.  Using the techniques described, the 
analysis was able to determine the total employment change attributed to increased capacity at the 
airport, which is projected to reach just over 29,900 in 2025.  It is important that projected changes in 
total employment do not begin to appear until after 2019, since prior to that year there is no effective 
difference between the total number of operations and enplanements expected at Dulles International 
Airport.  As reported in other studies,, there is a growing level of congestion at the airport which is 
expected to reach an average of 20 minutes delay per operation between 2019 and 2020, and that 
delay factor is the basis on which capacity at the airport is determined.  The growth in congestion 
impacts both airport operations and passengers.  The benefits of improved capacity can be measured 
in terms of congestion-related savings.  The value of those savings is addressed in other reports 
prepared as part of the EIS process.  The next sections of this report summarize the economic value 
associated with each component of the projected change in employment as an estimate of the total 
value of long-term economic effects.   

VALUE ADDED 

As indicate in the introduction, value added is the combination of wages, state and local taxes paid 
by households, dividends, interest, and profit.  Value added represents the total sum of value created 
by business and household expenditures in the region or study area and, as such, is an effective 
measure of economic activity.  In economic terms, value added is also known as gross regional 
product.   

As shown in Tables 13 through 18, value added for the two counties increases from approximately 
$324 million 2020 to just over $2.4 billion in 2025.  By 2025, the multiplier effect is on the order of 1.45.  
For every $1,000 created as a result of new employment, $450 addition is created as a result of indirect 
and induced employment in support of direct employment.  The primary economic sector affected is 
services, with nearly 38 percent of the total value contributed.  The total value added shown for each 
year includes contributions from increased airport employment, visitor-generated employment, and 
other regional employment increases.   

TAX RELATED IMPACTS 

Table 22 illustrates the tax increments associated with the difference between the Build and No-
Action Alternatives in 2025.  This output is presented only for the combined contributions of all three 
study components, including airport, visitor-generated, and net regional.  Total 2025 tax benefits 
associated with the proposed improvements are estimated to be just over $621 million—a total that is 
already included in value added.  His total incorporates the entire tax-related contributions of the 
estimate 29,913 additional employees and their associated business activities attributed to the 
proposed improvement project.11 

                                                 
11 IMPLAN prepares tax outputs based on the latest regional coefficients, which for this model was 1999.  Only Indirect Business 
Taxes can be converted directly to 2003 dollars.  Using that example, the inflation rate from 1999 to 2003 dollars is approximately 
108.86 percent, resulting in a 2003 value for total tax benefit of $676.2 million.    
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SUMMARY AND CONCLUSION 

The technical analysis presented in this study measures the potential long-term economic impacts 
associated with the proposed improvements at Dulles International Airport.  What is important beyond 
the technical components is the demonstrated link between expanded capacity at a major international 
airport and long-term regional economic growth and development.  The proposed improvements are not 
expected to result in immediate benefits to the surrounding jurisdictions of Loudoun and Fairfax 
counties, but rather continue to contribute to the long-term ability to attract new industry in support of 
already entrenched growth and development patterns.  Airport investment may be a necessary element 
in maintaining growth and development, but not the only element required.  Over time, a lack of 
investment in supporting infrastructure can have a detrimental effect on economic stability in a region, 
and the potential order-of-magnitude value of that impact is apparent from the analysis.   

As indicated in the study, a change in the level of operations and enplanements between the No-
Action and Build Alternatives at IAD is not expected to appear until after 2019.  In the interim, the level 
of congestion on the runways and in the terminals is expected to increase until it reaches a point of 
defined capacity.  Projected increased levels of congestion have a cost—to passengers, to airlines, and 
to the operation of the airport itself; however, in terms of external long-term economic effects, 
measurable benefits will not really appear until after airport capacity is reached.  Once that occurs, the 
value of the initial investment is expected to grow rapidly over time unless no improvements are made.  
The link to changes in regional employment in the two-county study area may be small at first, but the 
value of that link is expected to grow to large monetary values, represented as value added or gross 
regional product.   

Beginning in 2020, change in employment in the two counties is expected to grow from 
approximately 3,800 to nearly 30,000 by 2025, including additional employment at the airport, additional 
employment associated with tourism, and additional employment associated with other industries 
characteristic of the two-county economy (Table 2).  These changes are annual and cumulative, and 
would continue if the period of analysis were extended.   

The economic value of the estimated employment change is based on the measured value added.  
Beginning in 2020, additional value added associated with the proposed airport improvements is 
expected to grow from just under $325 million to more than $2.4 billion by 2025 (in 2003 dollars).  
Again, value added benefits are annual and cumulative and would continue to grow in relation to the 
effects of Build versus No-Action Alternative (Table 19). 

Associated with employment change is a change in employment compensation.  Employment 
compensation is also included in value added.  As shown in Table 20, total employment compensation 
associated with the proposed improvements is expected to exceed $1.5 billion by 2025.  As with all of 
the impact measures, the major contribution originates in the services sector with 48percent of the total.  
Using employment compensation and total employment, it is possible to calculate average 2025 
salaries for each affected economic sector in 2003 dollars.  Table 21 displays overall average salaries 
in 2025 which are projected to be on the order of $51,000.  The highest significant sector is construction 
at over $112,000.  Government sector average salaries are estimated at nearly $77,000, and additional 
jobs in the transportation sector are expected to average nearly $60,000.  All average compensation 
numbers are expressed in 2003 dollars.   

Total taxes generated by the difference in employment by 2025 are estimated to be on the order of 
$621 million (Table 22).12   Of this total, approximately $199 million are indirect business taxes, $189 
                                                 
12 Using the inflation rate for Indirect Business Taxes, total taxes in 2003 dollars are estimated at $676.2 million—an increase of 
8.86 percent over the 1999 value. 



The SGM Group, Inc. Page 18 3/16/2004 

million are generated as the result of household expenditures, $169 million from employee 
compensation, $60 million as the result of corporations, and $4.6 million from proprietary income.   

This analysis demonstrates that long-term regional economic impacts associated with the proposed 
runway expansion project at Dulles International Airport do not begin to manifest themselves until after 
operational capacity at the airport is reached sometime after 2019.  After that time, the difference 
between the No-Action and the Build Alternatives appears as a growing contribution to the projected 
employment growth in the region, with the strongest effect on the two surrounding counties of Loudoun 
and Fairfax.  The airport is an important contributor to the growth and development in the region in 
general and to these two counties in particular.  The differences, although starting out relatively small, 
begin to grow as the long-term effects of airport expansion are realized.  Change in employment is the 
key basic variable to measuring the value of that expansion, and by extending the forecasts a few years 
beyond the point of capacity, it is apparent that the proposed improvements, over time, will generate 
significant economic benefit to the region and to the two neighboring counties.  These benefits will take 
the form of increases in employment, associated increases in value added to the economy, and 
increases in related taxes.  Investment in the airport improvement project is not the only contributor to 
long-term regional growth and development, but the analysis demonstrates that the economic benefits 
are measurable and significant over time. 
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Table 1: Total Employment Impact 2000-2025 
Fairfax and Loudoun Counties 

Year Population 
 Wage and Salary 

Employment  
Build 

 Wage and Salary 
Employment  

No Action 
TOTAL Employment 

Difference 

2000 1,171,223 731,548 731,548 - 
2001 1,198,980 744,718 744,718 - 
2002 1,228,261 737,189 737,189 - 
2003 1,257,565 763,838 763,838 - 
2004 1,287,006 790,487 790,487 - 
2005 1,315,992 817,057 817,057 - 
2006 1,341,769 845,018 845,018 - 
2007 1,367,546 873,810 873,810 - 
2008 1,393,324 903,506 903,506 - 
2009 1,419,101 934,187 934,187 - 
2010 1,450,800 969,895 969,895 - 
2011 1,466,300 992,398 992,398 - 
2012 1,481,800 1,015,617 1,015,617 - 
2013 1,497,300 1,039,601 1,039,601 - 
2014 1,512,800 1,064,401 1,064,401 - 
2015 1,528,300 1,090,072 1,090,072 - 
2016 1,543,800 1,110,470 1,110,470 - 
2017 1,559,300 1,131,203 1,131,203 - 
2018 1,574,800 1,152,282 1,152,282 - 
2019 1,590,300 1,173,722 1,173,722 - 
2020 1,605,800 1,195,536 1,191,694 3,842
2021 1,612,920 1,211,340 1,202,612 8,728
2022 1,620,040 1,227,143 1,213,530 13,613
2023 1,627,160 1,243,373 1,224,448 18,926
2024 1,634,280 1,259,723 1,235,365 24,358
2025 1,641,400 1,276,196 1,246,283 29,913

 
Source:  MWCOG Round 6.3 (Population); BEA and The SGM Group, Inc. (Employment) 
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Table 2:  Summary—Total Employment Impacts by Category 2020-2025 
Fairfax and Loudoun Counties 
 

 
Source:  The SGM Group, Inc. 
 
 
 
 
 
 
  
 
 

Year Visitor Employment Difference—
Total Output 

Airport Employment Difference—
Total Output 

Regional Employment Difference—
Total Output 

Total Employment 
Difference 

2020 614 48 3,180 3,842
2021 1,543 119 7,066 8,728
2022 2,496 194 10,923 13,613
2023 3,470 269 15,187 18,926
2024 4,466 343 19,549 24,358
2025 5,484 431 23,998 29,913
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Table 3: Visitor Employment Impact 2000-2025 
Fairfax and Loudoun Counties    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source:  MWAA and The SGM Group, Inc. 

Year Dulles Total Visitor Employment--
Build 

Dulles Total Visitor Employment— 
No Action 

Visitor Employment Difference—
Total Output 

2000 54,828 54,828  
2001 58,252 58,252  
2002 61,675 61,675  
2003 68,457 68,457  
2004 73,537 73,537  
2005 79,418 79,418  
2006 85,850 85,850  
2007 92,388 92,388  
2008 99,038 99,038  
2009 105,810 105,810  
2010 112,714 112,714  
2011 119,200 119,200  
2012 125,764 125,764  
2013 132,412 132,412  
2014 139,148 139,148  
2015 145,977 145,977  
2016 151,998 151,998  
2017 158,047 158,047  
2018 164,123 164,123  
2019 170,228 170,228  
2020 176,362 175,748 614
2021 182,350 180,807 1,543
2022 188,362 185,866 2,496
2023 194,395 190,925 3,470
2024 200,449 195,984 4,466
2025 206,527 201,042 5,484
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Table 4:  Visitor-Industry Employment by Sector—2025 
Fairfax and Loudoun Counties    
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture    0.0  10.3 4.0 14.3 
28  Mining  0.0  0.0 0.0 0.0 
48  Construction 0.0  41.4 10.5 51.9 
58  Manufacturing 0.0  22.4 6.7 29.1 

433  TCPU 443.1  57.0 21.3 521.4 
447  Trade 1,833.7  28.4 235.0 2,097.1 
456  FIRE 0.0  80.6 41.1 121.7 
463  Services 2,114.1  271.5 229.8 2,615.4 
510  Government 0.0  12.4 7.9 20.3 
516  Other 0.0  0.0 12.7 12.7 
  4,390.9  524.0 569.1 5,484.0 
*Number of Jobs 

 

Source:  The SGM Group, Inc., and IMPLAN 
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Table 5: Dulles International Airport Activity Forecast 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  MWAA, URS, and The SGM Group, Inc. 
 

Year 
Dulles 

Operations 
Build 

Dulles 
Operations 
No Action 

Dulles Total 
Enplanements-

Build 

Dulles Total 
Enplanements-

No Action 
2000 456,436 456,436 10,052,347 10,052,347
2001 396,876 396,876 9,000,911 9,000,911
2002 372,624 372,624 8,537,688 8,537,688
2003 388,550 388,550 8,893,440 8,893,440
2004 388,976 388,976 9,447,450 9,447,450
2005 405,691 405,691 10,001,460 10,001,460
2006 433,624 433,624 10,896,204 10,896,204
2007 463,689 463,689 11,870,992 11,870,992
2008 496,053 496,053 12,932,987 12,932,987
2009 530,895 530,895 14,089,988 14,089,988
2010 568,410 568,410 15,350,500 15,350,500
2011 597,432 597,432 16,380,311 16,380,311
2012 628,056 628,056 17,479,209 17,479,209
2013 660,372 660,372 18,651,828 18,651,828
2014 694,474 694,474 19,903,114 19,903,114
2015 730,472 730,472 21,238,349 21,238,349
2016 750,047 750,047 22,065,281 22,065,281
2017 770,177 770,177 22,924,410 22,924,410
2018 790,869 790,869 23,816,991 23,816,991
2019 812,138 812,138 24,744,324 24,744,324
2020 834,001 821,517 25,707,760 25,337,328
2021 852,901 821,517 26,630,912 25,789,459
2022 872,273 821,517 27,554,064 26,241,590
2023 892,081 821,517 28,518,408 26,693,721
2024 912,335 821,517 29,494,276 27,145,852
2025 933,045 821,517 30,481,946 27,597,983
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Table 6:  Airport Employment Impact 2000-2025 
Fairfax and Loudoun Counties 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source:  MWAA, The SGM Group, Inc., and IMPLAN 

Year 
Dulles Direct 
Employment-

Build 

Dulles Direct 
Employment-

No Action 

Airport Direct 
Employment 
Difference 

Airport Total 
Employment 
Difference 

2000 17,162 17,162   
2001 18,002 18,002   
2002 18,842 18,842   
2003 19,868 19,868   
2004 20,799 20,799   
2005 21,775 21,775   
2006 22,782 22,782   
2007 23,794 23,794   
2008 24,812 24,812   
2009 25,838 25,838   
2010 26,870 26,870   
2011 27,879 27,879   
2012 28,893 28,893   
2013 29,911 29,911   
2014 30,935 30,935   
2015 31,963 31,963   
2016 32,947 32,947   
2017 33,932 33,932   
2018 34,918 34,918   
2019 35,907 35,907   
2020 36,897 36,863 34 48
2021 37,879 37,793 85 119
2022 38,862 38,724 138 194
2023 39,846 39,654 192 269
2024 40,832 40,585 247 343
2025 41,818 41,516 303 431
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Figure 2:  Employment Impacts 
Fairfax and Loudoun Counties—2020-2025 
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Source:  The SGM Group, Inc. 
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Figure 3:  Direct Airport Employment 2000-2025 
Fairfax and Loudoun Counties 
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Source:  The SGM Group, Inc. 
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Figure 4:  Dulles-Generated Visitor Employment 2000-2025 
Fairfax and Loudoun Counties 
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Source:  The SGM Group, Inc. 
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Figure 5: Total Employment Impact 2000-2025 
Fairfax and Loudoun Counties 
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Source:  The SGM Group, Inc. 
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Table 7: Total Employment Impact 2025 
 
Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2025     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 83  72 42 197 
28  Mining 11  0 0 12 
48  Construction 185  418 86 689 
58  Manufacturing 526  91 76 693 

433  TCPU 1,674  301 162 2,137 
447  Trade 5,167  363 1,490 7,020 
456  FIRE 1,439  415 470 2,324 
463  Services 9,610  2,275 2,116 14,001 
510  Government 2,431  237 157 2,825 
516  Other 0  0 14 14 

   
 TOTAL 21,126  4,172 4,613 29,912 
*Number of Jobs     
 
Note:  Differences are the result of rounding. 

Source:  The SGM Group, Inc. and IMPLAN 
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Table 8: Total Employment Impact 2024 
 

Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2024     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 67  59 34 160 
28  Mining 8  0 0 9 
48  Construction 151  341 70 561 
58  Manufacturing 429  74 62 565 

433  TCPU 1,353  241 132 1,727 
447  Trade 4,217  296 1,213 5,726 
456  FIRE 1,173  337 383 1,892 
463  Services 7,830  1,852 1,723 11,405 
510  Government 1,981  193 128 2,302 
516  Other 0  0 12 12 

   
 TOTAL 17,210  3,392 3,757 24,359 
*Number of Jobs 

 

Source:  The SGM Group, Inc., and IMPLAN 
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Table 9: Total Employment Impacts 2023 
 
Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2023     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
      

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 53  46 27 125 
28  Mining 7  0 0 7 
48  Construction 119  265 54 437 
58  Manufacturing 333  58 48 439 

433  TCPU 1,053  188 103 1,344 
447  Trade 3,269  230 943 4,441 
456  FIRE 911  262 298 1,470 
463  Services 6,082  1,439 1,339 8,860 
510  Government 1,544  150 99 1,793 
516  Other 0  0 9 9 

   
 TOTAL 13,369  2,637 2,920 18,926 
*Number of Jobs     
 
Source:  The SGM Group, Inc. and IMPLAN 
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Table 10: Total Employment Impacts 2022 
 
Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2022     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
      

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 35  31 20 86 
28  Mining 5  0 0 5 
48  Construction 79  205 40 324 
58  Manufacturing 222  43 35 300 

433  TCPU 1,132  167 75 1,374 
447  Trade 2,239  175 689 3,103 
456  FIRE 606  188 218 1,012 
463  Services 4,117  1,090 979 6,186 
510  Government 1,028  113 73 1,215 
516  Other 0  0 6 6 

   
 TOTAL 9,464  2,014 2,135 13,612 
*Number of Jobs     
 
Source:  The SGM Group, Inc. and IMPLAN 
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Table 11: Total Employment Impacts 2021 
 
Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2021     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
      

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 22  20 13 55 
28  Mining 3  0 0 3 
48  Construction 51  132 26 209 
58  Manufacturing 143  28 23 194 

433  TCPU 725  107 48 880 
447  Trade 1,424  113 442 1,979 
456  FIRE 392  121 140 653 
463  Services 2,634  701 630 3,965 
510  Government 664  73 47 784 
516  Other 0  0 4 4 

   
 TOTAL 6,059  1,295 1,372 8,726 
*Number of Jobs     
 
Source:  The SGM Group, Inc. and IMPLAN 
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Table 12: Total Employment Impacts 2020 
 
Fairfax and Loudoun Counties 
 
IMPACT NAME: Total Employment 2020     MULTIPLIER: Type SAM 
Total Employment Impact: Airport, Visitor, plus Regional 
      

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture 10  9 6 25 
28  Mining 2  0 0 2 
48  Construction 23  59 11 93 
58  Manufacturing 65  12 10 87 

433  TCPU 317  47 21 386 
447  Trade 614  50 195 859 
456  FIRE 177  53 62 292 
463  Services 1,154  311 280 1,745 
510  Government 298  33 21 351 
516  Other 0  0 2 2 

   
 TOTAL 2,659  574 609 3,842 
*Number of Jobs     
 
Source:  The SGM Group, Inc. and IMPLAN 
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Table 13: Total Value Added Impact 2025 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $1,857,508  $1,649,987 $932,238 $4,439,733 
28  Mining     $1,248,813  $22,398 $8,938 $1,280,148 
48  Construction     $9,810,403  $21,992,568 $4,480,954 $36,283,925 
58  Manufacturing  $42,586,496  $7,317,911 $6,151,815 $56,056,221 

433  TCPU     $212,500,885  $44,771,654 $26,124,407 $283,396,946 
447  Trade     $266,422,618  $24,046,050 $91,346,180 $381,814,849 
456  FIRE     $355,001,856  $90,936,875 $117,181,235 $563,119,966 
463  Services     $618,490,613  $151,812,592 $139,200,778 $909,503,983 
510  Government     $152,438,665  $15,066,100 $10,030,725 $177,535,490 
516  Other     $0  $0 $201,412 $201,412 

   
 Total $1,660,357,857  $357,616,136 $395,658,681 $2,413,632,674 
*2003 Dollars 

 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 14: Total Value Added Impact 2024 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $1,506,646  $1,344,057 $759,213 $3,609,916 
28  Mining     $936,609  $18,232 $7,280 $962,122 
48  Construction     $7,972,002  $17,907,419 $3,648,871 $29,528,292 
58  Manufacturing  $34,705,720  $5,966,103 $5,010,064 $45,681,886 

433  TCPU     $172,645,845  $36,255,477 $21,276,010 $230,177,332 
447  Trade     $217,265,714  $19,552,964 $74,386,289 $311,204,967 
456  FIRE     $289,343,200  $73,999,438 $95,429,308 $458,771,946 
463  Services     $503,948,485  $123,622,679 $113,370,796 $740,941,959 
510  Government     $124,247,266  $12,268,945 $8,169,615 $144,685,826 
516  Other     $0  $0 $163,548 $163,548 
   
 Total $1,352,571,488  $290,935,314 $322,220,994 $1,965,727,795 
*2003 Dollars     

 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 15: Total Value Added Impact 2023 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $1,176,422  $1,044,673 $589,947 $2,811,042 
28  Mining     $728,474  $14,164 $5,656 $748,295 
48  Construction     $6,287,899  $13,912,191 $2,835,660 $23,035,750 
58  Manufacturing  $26,976,500  $4,630,895 $3,893,053 $35,500,447 

433  TCPU     $134,160,733  $28,213,425 $16,532,299 $178,906,457 
447  Trade     $168,577,709  $15,203,444 $57,806,332 $241,587,485 
456  FIRE     $224,797,408  $57,505,113 $74,155,557 $356,458,078 
463  Services     $391,408,140  $96,060,981 $88,090,553 $575,559,674 
510  Government     $96,806,846  $9,531,949 $6,347,759 $112,686,553 
516  Other     $0  $0 $127,439 $127,439 
      
 Total $1,050,920,131  $226,116,834 $250,384,256 $1,527,421,221 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 16: Total Value Added Impact 2022 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $784,281  $719,737 $431,726 $1,935,744 
28  Mining     $520,339  $13,884 $4,144 $538,367 
48  Construction     $4,209,654  $10,789,539 $2,073,832 $17,073,026 
58  Manufacturing  $17,959,074  $3,481,564 $2,849,061 $24,289,699 

433  TCPU     $160,496,780  $25,629,006 $12,099,701 $198,225,487 
447  Trade     $113,926,821  $11,595,429 $42,283,184 $167,805,433 
456  FIRE     $149,568,176  $41,363,342 $54,259,198 $245,190,716 
463  Services     $263,827,851  $72,858,237 $64,486,376 $401,172,464 
510  Government     $64,502,389  $7,202,510 $4,647,506 $76,352,406 
516  Other     $0  $0 $91,657 $91,657 
      
 Total $775,795,365  $173,653,248 $183,226,386 $1,132,674,998 
*2003 Dollars     

 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 17: Total Value Added Impact 2021 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $495,336  $461,275 $278,038 $1,234,649 
28  Mining     $312,203  $8,967 $2,677 $323,847 
48  Construction     $2,707,035  $6,950,089 $1,333,496 $10,990,619 
58  Manufacturing  $11,593,832  $2,227,209 $1,834,945 $15,655,986 

433  TCPU     $103,417,943  $16,484,082 $7,793,906 $127,695,932 
447  Trade     $73,024,089  $7,465,928 $27,200,221 $107,690,237 
456  FIRE     $96,818,696  $26,622,548 $34,928,723 $158,369,966 
463  Services     $169,247,545  $46,909,004 $41,559,158 $257,715,707 
510  Government     $41,667,961  $4,644,999 $2,996,086 $49,309,046 
516  Other     $0  $0 $56,602 $56,602 
      
 Total $499,284,640  $111,774,100 $117,983,852 $729,042,592 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 18: Total Value Added Impact 2020 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $227,029  $203,874 $123,848 $554,750 
28  Mining     $208,135  $4,040 $1,201 $213,377 
48  Construction     $1,209,611  $3,099,696 $591,676 $4,900,983 
58  Manufacturing  $5,228,592  $975,992 $817,469 $7,022,052 

433  TCPU     $46,112,547  $7,316,893 $3,473,371 $56,902,811 
447  Trade     $32,104,522  $3,326,207 $12,081,798 $47,512,528 
456  FIRE     $43,624,052  $11,837,387 $15,541,856 $71,003,294 
463  Services     $74,627,470  $20,889,291 $18,544,091 $114,060,853 
510  Government     $18,662,451  $2,075,975 $1,337,919 $22,076,344 
516  Other     $0  $0 $22,521 $22,521 
      
 Total $222,004,409  $49,729,355 $52,535,749 $324,269,513 
*2003 Dollars  
 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 19: Summary Value Added 2020-2025 
Fairfax and Loudoun Counties 
 
Year Visitor Generated* Airport Generated* Regional Generated* Total Value Added* 
2020 $27,837,943 $2,821,029 $293,610,541 $324,269,513 
2021 $69,968,225 $7,062,175 $652,012,192 $729,042,592 
2022 $113,198,543 $11,496,969 $1,007,979,487 $1,132,674,998 
2023 $157,376,217 $15,973,586 $1,354,071,417 $1,527,421,221 
2024 $202,587,097 $20,067,654 $1,743,073,044 $1,965,727,795 
2025 $248,713,194 $25,374,152 $2,139,545,350 $2,413,632,697 
     
2003 Dollars 
 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Value Added includes Labor Income, Other Property Type Income, and Indirect Business Taxes. 
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Table 20: Total Employment Compensation 2025 
Fairfax and Loudoun Counties 
 

Industry Direct* Indirect* Induced* Total* 
      

1  Agriculture     $197,092  $1,003,908 $588,768 $1,789,767 
28  Mining     $972,567  $15,282 $5,424 $993,273 
48  Construction     $56,177,860  $17,415,634 $3,620,184 $77,213,678 
58  Manufacturing  $38,715,176  $5,634,244 $4,763,065 $49,112,484 

433  TCPU     $95,288,632  $20,249,262 $12,637,291 $128,175,185 
447  Trade     $131,133,208  $20,084,216 $58,228,204 $209,445,628 
456  FIRE     $65,472,772  $15,583,837 $21,664,588 $102,721,197 
463  Services     $467,408,608  $136,977,472 $130,483,120 $734,869,200 
510  Government     $193,508,768  $14,006,878 $9,741,138 $217,256,784 
   
 Total $1,048,874,682  $230,970,733 $241,731,781 $1,521,577,196 
*2003 Dollars     
 
Source:  The SGM Group, Inc., and IMPLAN 
Note:  Employment Compensation is included in Value Added 
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Table 21:  Average Compensation by Sector 2025 
Fairfax and Loudoun Counties 
 
 

Industry Total* 
   

1  Agriculture     $9,078 
28  Mining     $85,878 
48  Construction     $112,021 
58  Manufacturing     $70,837 

433  TCPU     $59,975 
447  Trade     $29,834 
456  FIRE     $44,208 
463  Services     $52,488 
510  Government     $76,916 

  
 Total $50,869 
*2003 Dollars 
 
Source:  The SGM Group, Inc. 
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Table 22:  Total Tax Impact 2025 
 

   EMPLOYEE  
COMPENSATION 

PROPRIETARY 
INCOME 

HOUSEHOLD 
EXPENDITURES 

ENTERPRISES 
(CORPORATIONS) 

INDIRECT 
BUSINESS TAXES TOTAL 

Transfers  $1,345,341     $1,345,341 Enterprises 
(Corporations)  Total $1,345,341 $0 $0 $0 $0 $1,345,341 

Federal Government 
NonDefense Corporate Profits Tax     $56,141,040  $56,141,040 

 Indirect Bus Tax: Custom Duty      $7,219,561 $7,219,561 

 Indirect Bus Tax: Excise Taxes      $24,666,832 $24,666,832 

 Indirect Bus Tax: Fed NonTaxes      $5,941,097 $5,941,097 

 Personal Tax: Estate and Gift Tax       $0 

 Personal Tax: Income Tax    $146,418,455   $146,418,455 

 Personal Tax: NonTaxes (Fines- Fees    $1,457,796   $1,457,796 

 Social Ins Tax- Employee Contribution  $81,555,498 $4,563,442    $86,118,940 

 Social Ins Tax- Employer Contribution  $84,775,844     $84,775,844 

  Total $166,331,343 $4,563,442 $147,876,251 $56,141,040 $37,827,490 $412,739,565 
State/Local Govt 

NonEducation Corporate Profits Tax     $4,011,622  $4,011,622 

 Dividends     $78,283  $78,283 

 Indirect Bus Tax: Motor Vehicle Lic      $1,817,350 $1,817,350 

 Indirect Bus Tax: Other Taxes      $12,569,571 $12,569,571 

 Indirect Bus Tax: Property Tax      $74,327,381 $74,327,381 

 Indirect Bus Tax: S/L NonTaxes      $8,815,806 $8,815,806 

 Indirect Bus Tax: Sales Tax      $63,358,363 $63,358,363 

 Indirect Bus Tax: Severance Tax      $16,767 $16,767 

 Personal Tax: Estate and Gift Tax       $0 

 Personal Tax: Income Tax    $35,276,340   $35,276,340 

 Personal Tax: Motor Vehicle License    $1,893,315   $1,893,315 

 Personal Tax: NonTaxes (Fines- Fees    $2,887,570   $2,887,570 

 Personal Tax: Other Tax (Fish/Hunt)    $337,765   $337,765 

 Personal Tax: Property Taxes    $702,819   $702,819 

 Social Ins Tax- Employee Contribution  $193,978     $193,978 

 Social Ins Tax- Employer Contribution  $786,122     $786,122 

  Total $980,100 $0 $41,097,810 $4,089,905 $160,905,239 $207,073,054 

Total   $168,656,784 $4,563,442 $188,974,061 $60,230,945 $198,732,728 $621,157,960 

 
Source:  IMPLAN and The SGM Group, Inc 
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APPENDIX A:  DEFINITIONS 

 
 

The following are definitions for terms used in this analysis.  These terms refer to the various output 
reports produced as part of the IMPLAN modeling effort in measuring long-term economic impacts of proposed 
improvement alternatives at Dulles International Airport. 13 

Total Output 

Total Output, or Industry Output, is a single number reported in dollars for each industry included in the 
analysis.  These dollars represent the value of an industry’s total production.  In estimating the 2010 Economic 
Impact Analysis for the Airport, output is reported by 1-digit SIC aggregated industry sectors, and broken down 
as direct, indirect, and induced.  Output can be defined either as the total value of purchases by intermediate 
and final consumers, or by intermediate outlays plus value-added.  Output can also be thought of as a value of 
sales plus or minus inventory.   

Employment 

Employment is reported as a single number of jobs for each industry.  Data can be reported for 
individual industries or aggregated into SIC 1-digit (or other, if desired) categories.  In this analysis, employment 
data is reported as an aggregated output.  Employment includes total wage and salary employees as well as 
self-employed jobs in a defined region.  It includes both full-time and part-time workers and is measured in 
annual average jobs.  The IMPLAN database for the various counties included in the model draws on three 
primary data sets:  The ES202 data (Unemployment Insurance Covered Employment and Wages Program from 
the Bureau of Labor Statistics, US Department of Labor), the Regional Economic Information System from the 
Bureau of Economic Analysis of the Department of Commerce (REIS), and County Business Patterns from the 
US Department of Census.   

Value Added  

There are four subcomponents of value-added: 

1. Employee Compensation 

2. Proprietary Income 

3. Other Property Type Income 

4. Indirect Business Taxes 

Employee compensation describes the total payroll costs of each industry used in the analysis.  It 
includes wages and salaries of workers who are paid by employers, as well as benefits such as health 
and life insurance, retirement payments, and non-cash compensation.  Employee compensation is 
derived for each reported industry from ES202 and REIS data. 

Propriety income consists of payments received as income by self-employed individuals.  Any income 
received for payment of self-employed work, as reported on Federal tax forms, is counted in this category.  
Totals include income received by private business owners, doctors, lawyers, and other similar business 
activities. 

Labor income is the combination of employee compensation and propriety income. 

                                                 
13 MIG, Inc., IMPLAN Professional, Version 2.0, User’s Guide, June, 2000, pp. 125-126, 253. 
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Other property type income consists of payments for rents, royalties, and dividends.  Payments to 
individuals in the form of rents received on property, royalties from contracts, and dividends paid by 
corporations are included in this category as well as corporate profits earned by corporations.   

Indirect business taxes consist of excise taxes, property taxes, fees, licenses, and sales taxes paid by 
businesses.  These taxes occur during the normal operation of businesses but do not include taxes on 
profit or income.  Baseline indirect business taxes for the affected jurisdictions are derived from US 
Bureau of Economic Analysis Gross State Product data. 

Total Taxes 

As shown in the Tax Impact tables, total taxes include estimates of all taxes paid by households and business 
at the Federal, State, and Local levels.  These taxes include corporate taxes, taxes based on proprietary income, 
personal taxes based on household income, and indirect business taxes generated in the course of doing 
business as defined above.  Total taxes are reported in the year determined by the initial IMPLAN model data 
inputs—in this case that year was 1999.  The only IMPLAN category that can be measured in terms of individual 
external reporting years is the Indirect Business Taxes category.  As a result, analysis of this category is reported 
in the various technical memoranda for both 1999 and 2003 to determine an estimated inflation ratio.  That 
estimated ratio is then applied to the total tax output as an approximation of the total 2003 tax impact.  Individual 
categories within the tax analysis are not subject to the same average inflation ratios, but the application of the 
ratio measured for the Indirect Business Tax category represents a reasonable estimate of expected escalation. 



 

 
 
 
 

APPENDIX B: FORECASTING MODELS 
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Table 23: Regional Wage and Salary Employment Forecast Model 
SUMMARY OUTPUT Employment Projection Model

Regression Statistics
Multiple R 0.997449384
R Square 0.994905274
Adjusted R Square 0.994339193
Standard Error 13582.16941
Observations 31

ANOVA
df SS MS F Significance F

Regression 3 9.72664E+11 3.24221E+11 1757.532528 4.72602E-31
Residual 27 4980833797 184475325.8
Total 30 9.77645E+11

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%Lower 95.0%Upper 95.0%
Intercept -3124436.277 8480724.913 -0.36841618 0.715435869 -20525434.8 14276562 -20525435 14276562
X Variable 1 1476.006489 4361.083577 0.338449485 0.737642336 -7472.191885 10424.2 -7472.192 10424.2
X Variable 2 0.667454241 0.229644785 2.906463747 0.00721717 0.19626238 1.138646 0.196262 1.138646
X Variable 3 0.010372022 0.003944363 2.629581324 0.013941425 0.002278864 0.018465 0.002279 0.018465

RESIDUAL OUTPUT

Observation Predicted Y Residuals Standard Residuals
1 179435.9181 -12271.91807 -0.952405839
2 190090.8559 215.144093 0.016697022
3 198184.0909 -1398.090946 -0.108503819
4 207761.5664 -6138.566414 -0.476405275
5 223110.371 -7506.370967 -0.582558611
6 229667.0424 -3017.042383 -0.234148302
7 245587.7313 -682.7312741 -0.052985788
8 258706.591 5727.408993 0.444495941
9 267693.4929 14036.50711 1.089353046

10 286686.5085 6956.491473 0.539883257
11 303018.1159 -3925.115893 -0.304622576
12 320387.2732 -626.273187 -0.048604158
13 343733.36 10024.63996 0.777997831
14 374187.5789 13941.42111 1.081973559
15 417715.5716 -813.571579 -0.063140115
16 451041.1729 -3444.172897 -0.267297285
17 463641.7962 12561.20375 0.974856883
18 481350.1571 24696.84295 1.916686316
19 490221.645 27953.35502 2.169419515
20 509254.2398 -8956.239836 -0.69508084
21 527927.9241 -23573.92408 -1.829538204
22 539520.289 -17901.28899 -1.389293187
23 558480.477 -14066.47697 -1.091678964
24 577541.8111 -16538.81111 -1.283553246
25 597224.3596 -13853.35956 -1.07513923
26 621452.1721 -8001.172107 -0.620959413
27 648979.7482 -3610.748167 -0.280224951
28 693111.4012 -8100.401208 -0.62866044
29 713577.6261 17970.37394 1.39465477
30 722674.6425 22043.51195 1.710765129
31 738889.9469 -1700.624694 -0.131983027
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Source:  The SGM Group, Inc. 
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Table 24:  Airport Employment Forecast Model 
SUMMARY OUTPUT Airport Employment Model

Regression Statistics
Multiple R 0.997880172
R Square 0.995764838
Adjusted R Square 0.994070773
Standard Error 183.8063714
Observations 8

ANOVA
df SS MS F ignificance F

Regression 2 39717131.99 19858565.99 587.7961828 1.17E-06
Residual 5 168923.9108 33784.78216
Total 7 39886055.9

Coefficients Standard Error t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%
Intercept -1845087.608 72644.77703 -25.39876483 1.76626E-06 -2031827 -1658349 -2031827 -1658349
X Variable 1 930.5543094 36.53378478 25.47106233 1.7415E-06 836.6414 1024.467 836.6414 1024.467
X Variable 2 0.00271537 0.001540086 1.763128523 0.138165295 -0.001244 0.006674 -0.001244 0.006674

RESIDUAL OUTPUT

Observation Predicted Y Residuals Standard Residuals
1 12205.01846 -215.0184581 -1.384137387
2 13175.26604 -21.59937345 -0.139041553
3 14151.38968 165.9436514 1.068228347
4 15197.67304 283.3269569 1.82385939
5 16355.58796 -34.33796333 -0.221043622
6 17260.40328 -98.90328446 -0.636669684
7 18029.23018 -27.48018136 -0.176898052
8 18893.93135 -51.9313476 -0.334297438
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Source:  The SGM Group, Inc. 
 
 
 



The SGM Group, Inc. Page B-3 3/16/2004 

 

Table 25: Visitor Employment Forecast Model 
SUMMARY OUTPUT Visitor Employment Model

Regression Statistics
Multiple R 0.981358587
R Square 0.963064677
Adjusted R Square 0.948290547
Standard Error 3328.595567
Observations 8

ANOVA
df SS MS F ignificance F

Regression 2 1444460314 722230157 65.18588375 0.000262
Residual 5 55397742.23 11079548.45
Total 7 1499858056

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -10083512.07 1315542.442 -7.664908213 0.000602087 -13465216 -6701808.092 -13465216.05 -6701808.092
X Variable 1 5058.843335 661.5994491 7.646383838 0.000608917 3358.151 6759.536082 3358.150587 6759.536082
X Variable 2 0.049173307 0.027889803 1.763128522 0.138165296 -0.02252 0.120866211 -0.022519597 0.120866211

RESIDUAL OUTPUT

Observation Predicted Y Residuals Standard Residuals
1 24033.82305 -3893.823051 -1.384137386
2 29811.48179 -391.1484564 -0.139041552
3 35695.55156 3005.115102 1.068228347
4 42850.16125 5130.83875 1.82385939
5 52026.33477 -621.8347664 -0.221043621
6 56619.06432 -1791.064322 -0.636669683
7 58749.14548 -497.6454828 -0.176898053
8 62615.43777 -940.4377722 -0.33429744
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Source:  The SGM Group, Inc.   
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Table 26: Airport Enplanement Forecast Model 
SUMMARY OUTPUT Enplanement Projection Model

Regression Statistics
Multiple R 0.999927804
R Square 0.999855613
Adjusted R Square 0.99982854
Standard Error 77086.00093
Observations 20

ANOVA
df SS MS F Significance F

Regression 3 6.58384E+14 2.19461E+14 36932.35849 6.30596E-31
Residual 16 95076024623 5942251539
Total 19 6.58479E+14

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%Lower 95.0%Upper 95.0%
Intercept -1058688148 77002128.58 -13.74881666 2.79989E-10 -1221925332 -8.95E+08 -1.22E+09 -8.95E+08
X Variable 1 535430.2049 39163.50707 13.67166133 3.04332E-10 452407.2975 618453.1 452407.3 618453.1
X Variable 2 -11.6993306 1.092514435 -10.70862794 1.05094E-08 -14.01535721 -9.383304 -14.01536 -9.383304
X Variable 3 25.85856074 0.855159372 30.23829426 1.51432E-15 24.04570426 27.67142 24.0457 27.67142

RESIDUAL OUTPUT

Observation Predicted Y Residuals Standard Residuals
1 8943070.78 57840.21991 0.817657131
2 8508808.802 28879.19818 0.408250217
3 9113222.212 -219782.2124 -3.106946922
4 9315236.823 132213.1775 1.869028983
5 9943772.741 57687.259 0.815494802
6 10899934.14 -3730.138432 -0.052731029
7 11911225.99 -40233.98737 -0.568766971
8 12981966.67 -48979.66744 -0.692400105
9 14116784.86 -26796.86103 -0.378813299

10 15251439.55 99060.44832 1.400366079
11 16355997.28 24313.71783 0.343710394
12 17501980.43 -22771.42696 -0.321907829
13 18691716.26 -39888.25653 -0.563879554
14 19927635.48 -24521.47558 -0.346647357
15 21212582.53 25766.47421 0.364247256
16 22072854.43 -7573.432963 -0.107061686
17 22947477.84 -23067.84135 -0.326098086
18 23836633.76 -19642.76087 -0.277679503
19 24740710.07 3613.930058 0.051088251
20 25660146.36 47613.63591 0.673089228
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Source:  The SGM Group, Inc. 
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1. INTRODUCTION 

The effect of airport noise on residential land values has been the subject of numerous studies 

spanning many years and many locations.  Over time, however, these studies, applying differing 

methodologies, have coalesced on several significant conclusions that are applicable to the proposed 

expansion at Dulles International Airport.   

Under the proposed improvement program, there are three alternatives under review.  This 

memorandum discusses potential noise-related impacts of these improvements on the value of land in 

the surrounding area based on experience in comparable airports as reported in previous studies 

prepared by the Federal Aviation Administration as well as others.  It includes a review of characteristic 

airport noise studies with conclusions applicable to an understanding of possible long-term qualitative 

effects of expansion.   

The alternatives under consideration include the following: 

• No-Action Alternative. 

• Build Alternative 3:  This alternative consists of the construction of a new 9,473-foot north-south 

oriented runway (1W/19W) located 4,300 feet west of existing Runway 1L/19R, and construction 

of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 

Runway 2/30.  This alternative could be constructed entirely on airport property; however, it is 

anticipated that property acquisition would be required on the west side of the airport in order to 

meet FAR Part 77 clearance requirements, serve as a buffer to neighboring properties, and 

provide area for potential aviation-related development. 

• Build Alternative 4:  This alternative consists of the construction of a new 9,218-foot north-south 

oriented runway (1W/19W) located 5,000 feet west of existing Runway L/19R, and construction 

of a new 10,500-foot east-west oriented runway (12R/30L) located 4,300 feet south of existing 

Runway 12/30.  This alternative would require property acquisition on the west side of the airport 

in order to meet FAR Part 77 clearance requirements, serve as a buffer to neighboring 

properties, and provide area for potential aviation-related development. 

The two Build Alternatives also include construction of necessary navigational aids and terminal 

improvements. 

The methodologies employed in the analysis of the impacts of noise on land values in the areas 

surrounding airports include direct appraisals, census tract studies, and application of complex 

regression models based on varying levels of data.  Given the relatively long-term evaluation program 
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represented by the previous analyses, it is possible to compare the results of these differing 

applications to derive a consistent estimate of potential effects.  An important conclusion to all of the 

studies is that each case is unique—although general conclusions are relevant, the actual effects are 

determined by a series of factors in combination.  No two case studies are the same.  Impacts of 

changes in noise contours may affect the value of some properties more than others, while increased 

accessibility to airport employment and services may also generate changes in value.  The 

comprehensive approach takes into account both the positive as well as the negative changes.  As a 

result, the qualitative conclusions presented in this review should be taken in context with previous 

technical memoranda, in particular Technical Memorandum No. 4, “Long-Term Economic Impacts of 

Proposed Runway and Related Improvements.”  

The studies included in this review cover a 20+ year period and demonstrate the degree of 

attention given to the issue of airport noise impacts on land value.  When examined in series, the 

results indicate a set of generally accepted conclusions. 

• The various studies generate similar conclusions concerning the degree to which airports affect 

property value in surrounding areas.  

• Changes in property values can be attributed to many factors that are characteristic of both the 

airport and the surrounding region, and these changes can be positive in some areas and 

negative in others. 

• The most significant factors contributing to land values connected to airports are noise coupled 

with a concentration of employment linked to increased accessibility. 

• Several studies have concluded that higher valued residential properties appear to be more 

impacted than lower valued residential properties. 

• Effective land use planning in the vicinity of the airport can minimize negative impacts, 

particularly when land use compatibility is connected with measured change in noise contours. 

• Some studies have concluded that benefits associated with proximity to airports can offset 

negative effects associated with noise. 

• The more information that is made available to prospective home purchasers in the region 

surrounding an airport, the less negative are the potential noise impacts.  

With respect to the proposed improvements at Dulles International Airport, the concern of this 

memorandum is the potential for change in exposure to noise in an already established regional 

context.   
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2. METHODOLOGIES AND TECHNIQUES 

  The early impact studies that concentrated on airport noise tended to evaluate changes in value 

associated with specific properties.  Significant problems occurred, however, because of the difficulty of 

identifying comparable properties in locations that are also comparable—the “with” and “without” 

characteristics.  Market conditions vary significantly from location to location and by property.  Given the 

variety of factors that influence price, it was often not possible to achieve comparability.  The early 

studies also tended to focus only on noise-related influences and not on the potential effects of 

economic value created by airports.   

Airports attract development and can serve as magnets for additional economic activity.  Technical 

Memorandum No. 4, “Long-Term Economic Impacts of Proposed Runway and Related Improvements,” 

demonstrated that changes in capacity and activity over time at IAD could have a significant impact on 

future employment and associated income and value.  Economic activity, in turn, helps to maintain as 

well as stimulate increased property value in response to increased marketability.  More recent studies 

have attempted to address these issues using hedonic regression analysis designed to include 

measures of qualitative factors as well as quantitative differences.  In general, all of these studies tend 

to recognize the axiom that, all things being equal, residential home buyers will pay more for properties 

in quieter neighborhoods.   

Alternatively, buyers are also attracted to areas because of the economic activity and the 

concentration of employment that is enhanced by accessibility to a large international airport.  Airports 

are centers of commercial activity with a capability of contributing to significant regional employment 

and income.  As reported in Technical Memorandum No. 4, proximity to a large international airport, in 

the context of highly mobile technical industries, is often cited as an important or even critical factor in 

location decisions made by firms coming to an area in general and to the Dulles Corridor in particular.   

The techniques used to examine and compare these effects have relied on similar methods.  They 

have combined the use of actual sales data, on appraisals, as well as on complex regression analyses.  

The conclusion with respect to the direct effects of increased noise on residential property values has 

been reasonably consistent.  Where studies have concentrated on airport noise, they have found 

mainly negative impacts.  More recent studies, however, have also included measurement of the 

positive effects on properties surrounding airports as a result of increase concentration of employment 

and accessibility to that employment.  Based on these studies, it is reasonable to conclude that there 

are both positive and negative effects from airport expansion—combining the negative impacts of 

increased noise with the positive impacts of increased accessibility to growing centers of employment. 
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The most prevalent method of analysis has been the use of hedonic price equations, which allow 

interpretation of regression equation coefficients for any independent variable as a percentage change 

in the price of a home.  In general, hedonic models use measures of the quality of housing as 

independent variables instead of quantitative measures of the market for that housing.  This approach 

has led to the derivation of a “Noise Depreciation Index” or NDI or other similar designations.  The NDI 

is measured as the percentage depreciation in property value per change in decibel.  This approach 

facilitates a comparison among previous studies.   
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3. THE EFFECT OF NOISE ON PROPERTY VALUES 

Studies of residential areas around airports indicate that there is little or no disturbance to people 

up to the 60-65 decibel (Ldn) range.1  Summaries of early studies indicated that the majority of NDI 

estimates were concentrated in the 0.50% to 0.60% negative effect per decibel over 65 Ldn levels.2  

What is important to the Dulles study area is an identification of specific locations where residential 

property not previously exposed to noise levels above the 65 decibel range would be subject to those 

levels if improvements are built.  Areas where no change occurs or noise levels decrease do not 

represent potential areas of noise-related impacts. 

A summary of results from early studies is shown in Table 1. 

Table 1:  Airport Property Value NDI 

 
Source:  Orange County, California, Business Council, February 2000.3 

The analysis prepared by O’Byrne, Nelson, and Seneca was an early study that examined the 

change in residential property value around Atlanta’s Hartsfield Airport.4  This study derived hedonic 

                                                 
1 Orange County Business Council, “The Impact of Airports on Residential Property Values,” February 2000, p. 7. 
2 Op. cit., p. 8. 
3 Op. cit., p. 9. 



 

The SGM Group, Inc. Page 6 3/16/2004 

price models from two sets of data for a residential area near the airport, covering two time periods: 

1979-1980 and 1970-1972.  The analysis yielded similar results from individual house sales versus 

owner-appraised census block aggregates.  The study indicated a noise discount of 0.67% per decibel 

using individual sales data for 1979-1980 as compared to 1970 census data estimates of 0.52% and 

0.64% per decibel.5   

The 1980 work by Nelson summarized the results of analysis of property values for single family 

residences for 13 earlier works, covering 17 airports from 1967-1980.  As shown, the calculated NDI 

ranged from 0.50% to 0.62% negative impact per decibel over 65 Ldn.  The average for those airports 

was measured at 0.58%. Effects for individual airports summarized in that analysis exhibited a broader 

range—from 0.29% per decibel for Cleveland to 0.74% per decibel for San Diego.6   

The work by Levesque involved a case study of the effects of airport noise on residential housing 

markets around the Winnipeg International Airport.7  This approach attempted to disaggregate the noise 

exposure experience to measure the relative importance of frequency of overflights and the variability of 

noise as factors influencing price.  The results indicated that models separating the effects of 

cumulative noise impacts into loudness and frequency effects are more successful at explaining 

impacts of noise on residential house prices.  The author concludes that managing airport noise can 

have a positive effect on the overall measure of property price impacts and that the phase-in of quieter 

Stage III aircraft “can be expected to improve overall well being and offset increases in the frequency of 

events at the same time.”8 

A 1997 study by Tomkins, et al, expanded the noise impact analysis issue to include a broader 

examination of the effects on property values.9  This study, which involved an analysis of the impacts of 

airport expansion at the Manchester airport in northwest England, tested the value of increased airport 

accessibility on the total measured effect of noise.  Manchester Airport is one of the few large English 

international airports outside southeast England and one that has experienced extensive growth during 

the last decade.  Phase I of a second international terminal became operational in 1993, and the airport 

obtained planning permission in early 1997 to develop additional runway capacity.  The regional 

employment contribution of Manchester’s international airport is considered significant and has been 

                                                                                                                                                          
4 O’Byrne, Nelson, and Seneca, “Housing Values, Census Estimates, Disequilibrium, and the Environmental Cost of Airport 
Noise: A Case Study of Atlanta, Journal of Environmental Economics and Management, Vol. 12, 169-178, 1985. 
5 Op. cit. p. 176. 
6 Orange County Business Council, Op. cit., p. 8. 
7 Terrence J. Levesque, “Modeling the Effects of Airport Noise on Residential Housing Markets—A Case Study of Winnipeg 
International Airport,” Journal of Transport Economics and Policy, May 1994, pp. 199-210. 
8 Op. cit., p. 209. 
9 Tomkins, Topham, Twomey, and Ward, “Noise versus Access: The Impact of an Airport in an Urban Property Market,” Urban 
Studies, Vol. 35, No. 2, pp. 243-258, 1998. 
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estimated, using standard economic impact techniques, at between 20,000 and 30,000 jobs.10  These 

totals, which include direct, indirect, and induced employment, are similar in scale to those predicted for 

long-term effects of proposed changes at Dulles International Airport in a similar context.   

The most significant findings of the study are that proximity to the airport appears to be a “more 

important determinant of residential property prices than airport noise, and that it appears to be a 

positive rather than negative attribute in terms of net impact.”11  The analysis suggests that positive 

development benefits of an airport in a competitive market in terms of airport access and increased 

employment opportunities may, in fact, enhance the local housing market.  These enhancements may 

exceed the negative impacts of increased exposure to noise when taken in the broader context.  Noise 

impacts occur in the areas affected by expanded noise contours.  Employment accessibility to that 

employment occurs in a broader area not limited to areas exposed to noise.  Residential property that 

appears to benefit most in terms of value is generally located near the airport but outside of the flight 

path in relatively low-level noise contours.  Residential property that appears to suffer the most is 

located within the flight paths generating higher noise level contours.  In general, the conclusions 

indicate that a comprehensive analysis of economic impacts on property values should take into 

account the broader issues of increased accessibility to increased concentrations of employment. 

A 1994 study prepared by Booz-Allen & Hamilton for the Federal Aviation Administration compares 

an impact measurement method using appraisals and regression modeling for four major airports:  

Baltimore/Washington International (BWI), Los Angeles International Airport (LAX), La Guardia (LGA), 

and John F. Kennedy International Airport (JFK).12  This report presents the results of a pilot study of a 

proposed noise impact measurement methodology, using a process of comparative property appraisals 

to normalize the variety of factors affecting property valuation, including exposure to noise.  Using this 

approach allows the valuation process to isolate the effects of change in exposure to noise.  The 

analysis compares results at each of the airports for low, moderate, and expensive residential 

properties.  Using an extensive number of qualitative factors, it compares both regression model 

outputs as well as appraisal valuations.  The primary purpose of the study, however, is to evaluate the 

potential use of a particular methodology.  As reported, the methodology appears to have validity, but 

the results of the application are mixed. 

At BWI, the appraisal approach generated a differential impact value in the neighborhood tested of 

$617—a difference of -0.5% over the noisy versus quiet adjusted appraisal values.  This differential 

represented a -.04% NDI.  The linear regression model, however, indicated a maximum property value 

                                                 
10 Op. cit., p. 244. 
11 Op. cit., p. 254. 
12 Federal Aviation Administration, The Effect of Airport Noise on Housing Values: A Summary Report, prepared for the Office of 
Environment and Energy FAA by Booz-Allen & Hamilton, Inc., September 1994, NTIS Report No. 19951025-005. 
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difference of -$14,600—a difference of nearly -12% with an NDI of -1.06%.  The differences are 

explained in the report as a function of the unique characteristics of the surrounding residential 

neighborhood.13  Similar application to neighborhoods surrounding LAX provided more promising 

results for moderately priced residential properties but not for low-priced residential properties.  For 

moderately priced properties the difference in adjusted property value between the noisy and quiet 

neighborhoods was nearly $60,900 with a 14 decibel change in noise exposure.  This difference 

translates to -15.7% or -$4,400 per dB, an NDI of -1.12%.  The linear regression model generated 

similar results—a noise-related decrease in value of nearly $61,920 and an NDI of -1.14%.  The model 

application for the low-priced neighborhood did not generate a reasonable fit.14  Application of the pilot 

methodology for both the New York City area airports generated similar mixed results.  For both the 

low-priced and high-priced neighborhoods surrounding LGA and JFK, the application did provide 

adequate results; application to the moderate priced neighborhoods, however, did not.  Measured NDI’s 

ranged from -0.12% for the low-priced neighborhoods, to -0.46% for the moderate-priced 

neighborhoods, to -1.35% for the high-priced neighborhoods.15  In general, a significant conclusion of 

this study is that lower-priced neighborhoods experienced significantly less percentage noise impact on 

property values than did moderately-priced and higher-priced neighborhoods.  Higher-priced 

neighborhoods consistently experienced the highest relative price decline.   

A recently completed analysis of noise impact on property values covering more than 30 previous 

studies at 23 airports in the United States and Canada indicates the level of consistency of the average 

Noise Depreciation Index reported in the literature.  The study indicates that country and model 

specifications have some effect on the measured noise discount index, but that other variables have 

little systematic effect.  Measured cumulative NDI in the United States is about 0.5% to 0.6% per 

decibel at noise exposure levels of 75 dB or less.  In Canada the NDI is on the order of 0.8% to 0.9% 

per decibel.16  Recognizing the issue of positive impacts of airport accessibility and the fact that the 

correlation between noise and accessibility is not high, this analysis attempts to isolate the noise impact 

on property values using a variety of statistical techniques.  The results of the analysis are shown in the 

following table extracted from the paper. 

                                                 
13 Ibid, p. 17-18. 
14 Ibid, p. 22. 
15 Ibid, p. 28. 
16 Jon P. Nelson, “Meta-Analysis of Airport Noise and Hedonic Property Values: Problems and Prospects,” July 2003, forthcoming 
in Journal of Transport Economics and Policy, p. 1. 
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Table 2:  Meta-Analysis of Airport Noise and Property Values17 

                                                 
17 Ibid, p. 24. 
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Source:  Jon P. Nelson, “Meta-Analysis of Airport Noise and Hedonic Property Values: Problems and Prospects,” July 2003, 
pp. 24-25. 
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The conclusion of this meta-analysis is that the mean weighted NDI for all the studies included is 

equal to -0.58%.  For residential properties exposed to noise levels of 75 dB or less, the depreciation in 

property value is expected to be 0.58% per decibel change in noise exposure.  For example, a property 

valued at $300,000 would decline by $1,740 for every decibel increase in exposure to noise.  For this 

sample property, applying this average index would indicate that an increase in noise levels from 63 

decibels to 73 decibels would result in a decrease in the property value by an average of $17,400 to 

$282,600.   As indicated in previous studies, the critical threshold is the 65 dB range.  Below the 60-65 

dB range, there is little or no disturbance to residents.  For example, all of the test applications of 

appraisal estimates and regression model applications reported in the FAA study take measured 

properties into the range above 65 dB. 

An additional issue addressed by a study of the impact of airport operations on land value for cities 

surrounding Seattle Tacoma International Airport (SEATAC) is that of property taxes.18  The argument 

presented in this study is that decreases in property values have an effect on fiscal parameters of 

jurisdictions in which the properties are located.  This argument is reasonable as far as it goes, but 

there are broader issues involved that should be included in order to measure the net effects of 

changes in property values.  As indicated, airports are economic generators as well as noise 

generators.  Increased concentrations of employment and economic activity can contribute to increased 

property value and increased property tax assessments in a broad area surrounding an airport.  On the 

other hand, noise exposure in areas that experience a change in flight patterns and resulting change in 

noise contours impacts a well-defined number of properties and results in a measurable decrease in 

property values and property tax assessments.  To address the issue of fiscal impacts, both conditions 

need to be considered so that a net benefit (or loss) can be determined. 

                                                 
18 Theodore Lane, “The Impact of Airport Operations on Land Values: A Case Study of Seattle Tacoma International Airport,” 
prepared for delivery at the 32nd Annual Pacific Regional Economic Conference, Olympia, Washington, May 7-9, 1998. 
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4. POTENTIAL NOISE IMPACTS AT IAD 

The results of the numerous studies addressing the potential impacts of increased airport-related 

noise indicate that, for properties located in the vicinity of Dulles International Airport, the critical issue is 

whether these properties are within or near noise contours 65 dB and above.  Where implementation of 

the proposed improvement program would increase the level of noise such that residential properties 

would experience noise levels exceeding 65 dB, the impact on property value could be on the order of 

negative 0.50% to 0.60% per decibel increase.   

In addition, it is also important that an assessment of property value impacts as a consequence to 

changes in noise exposure above the 65 dB range should also be considered in concert with potential 

economic benefits linked to increased levels of employment and accessibility.  Noise impacts are 

invariably negative, affecting individual property owners and residents within designated noise contour 

areas.  Economic impacts, however, occur on a broader scale, affecting property values and overall 

economic value in a larger impact area.  Where the overlap occurs is with respect to potential fiscal 

impacts on affected jurisdictions.  Decreases in property values in one portion of the study area could 

be more than offset by increases in property values associated with a broader area of analysis.   

When affected jurisdictions implement land use planning programs recognizing compatible airport 

planning objectives, studies indicate that conflicts regarding noise were lessened.  Further, clear 

disclosure policies tied to sale of properties located in or near airport noise contour areas also lessened 

long-term conflicts.  Lack of information available to prospective home purchasers relative to proposed 

airport improvement projects, can present a problem contributing to the unpredictability of the 

surrounding real estate market.  In contrast, adequate and accurate levels of information provided to 

prospective homebuyers can lead to informed home purchase decisions and more stable, predictable 

residential real estate markets. 

The identification of a specific number of properties that might be affected by changes in noise 

contours above the 65 dB level is important as input to necessary mitigation programs.  The extent of 

mitigation is a function of the potential increased exposure to noise resulting from implementation of the 

proposed improvement program. 
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