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Economic Impact of Aviation and the Aerospace Industry in Oklahoma

Introduction
The aviation and the aerospace sectors are very important sources of jobs and incomein

Oklahoma. This study quantifies the impact of these sectors on the Oklahoma economy.
Using proprietary employment and payroll data and a survey of airport operators, the
study estimates the industria output, employment, payroll, and state tax revenue that can
be attributed to the Oklahoma aviation and aerospace sectors.

In addition to estimating the size of the aviation and aerospace sectorsin Oklahoma, the
report aso examines the rate of growth of these sectorsin terms of employment gronth
and therate of growth of fuel consumption.

The economic impact of aviation and aerospace can be divided into three mgor sectors:
Air trangportation —induding cvilian arports, airlines, airline aircraft maintenance
centers, air freight and air cargo, airline reservation centers, and loca spending by
commercid airline passengers.

Aircraft manufacturing — including private sector manufacturing of aircraft, aircraft
engines, and arcraft parts.

Federal Government and Military Aviation — induding civilian, military, and federa
government employment at Tinker Air Force Base, Altus Air Force Base, Vance Air

Force Base, Henry Pogt Fidd at Ft. Sill, Air National Guard facilities and the Mike
Monroney Aeronautical Center.

Impact on Oklahoma Employment and Income

The aviation and aerogpace industry in Oklahoma generates a significant amount of
economic activity in Oklahoma. Estimated economic impacts are;

$11.7 billion in industrid output,

$4.7 billion in payroll,

143,700 jobs,

$77.0 millionin gtate income tax revenue, and

$60.6 million in date sales tax revenue.



Oklahoma aviation and aerogpace generate, directly or through the economic multiplier
effect, 10.0 percent of industrid output, 7.6 percent of employment and 10.3 percent of
payroll in the state economy.

| mpacts by Major_Sector
Impacts on Oklahomaindustria output, persona income, employment, and state tax

revenue are shown below for the three primary aviation and aerospace sectors. A brief
explanation of the methodology of impact analysisis presented in Appendix A. An
explanation of the estimates of tax revenues can be found in Appendix B, while
Appendix C explains the estimate of spending by commercid airliner passengers.

Air transportation —
$6.6 hillion inindustrid output

$2.0 hillion in persond income
64,400 jobs

Aircraft manufacturing -
$1.7 billion in industrid output

$552 million in persond income
15,800 jobs

Federal Government and Military Aviation —
$35 hillion inindustrid output

$2.1 billion in persond income
63,400 jobs



Aircraft Manufacturing is Growing Rapidly in Oklahoma
The Oklahoma aerospace industry has experienced relatively rapid rates of growth in

recent years. employment in aircraft and parts manufacturing in Oklahomagrew by an
average annud rate of 15.6 percent from 1996 to 1999, much faster that the 3.1 percent
rate of growth of total wage and salary employment. Also, employment in air
trangportation increased at robust 2.8 percent annud rate of growth.

Annual Average Rates of Employment Growth, 1996-
1999, January - January

20.0% 15.6%

15.0%

10.0% +—
con | 31% 2.8%
0.0% T T

Total wage & salary  Aircraft & parts Air transportation
employment manufacturing



Consumption of jet fuel isgrowing rapidly.
The more miles flown by arcraft in and out of Oklahoma, the higher the consumption of

fud. Thus, agood way of judging the rate of growth of atransportation industry consists
of examining consumption of fuel over time. During the 1980s consumption of jet fuel in
Oklahoma grew at about the same pace asin the U.S. (graph). During the 1990s,
however, consumption of jet fud rose by an average of 6.0 percent annually in Oklahoma
compared with just 0.6 percent annua growth for the U.S.

Consumption of Jet Fuel, Oklahoma and the U.S., 1980 -
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General Aviation isImportant in Oklahoma
Oklahoma enjoys a higher concentration of pilots and genera aviation aircraft than does

the U.S. on aper capitabasis. Using data compiled by the Federd Aviation
Adminigration for 1996, Oklahoma has 103 generd aviation aircraft per 100,000
population compared with just 69 generd aviation aircraft per 100,000 population in the

U.S. Oklahoma dso has more pilots per cgpitathaninthe U.S.

Pilots and General Aviation Aircraft, Oklahoma and U.S.
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Appendix A:
The Methodology of Economic Impact Analysis

The economic impact of an industry consists of direct, indirect, and induced impeacts.
Direct impacts are the immediate economic effects of new hiring and spending in the
industry providing the good or service. Using the congtruction industry as an example,
the sum of spending for materias and supplies, payroll, taxes, and profit is the direct
effect.

Indirect impacts occur in sectors that supply materias, goods, and servicesto the
businessthat initiated the direct impact. For example, in order to build anew structure
the congruction firm purchases inputs from a variety of other firmsincluding eectricd
wiring, plumbing and hesting equipment, fixtures, furniture, cement, and carpeting.
These supplying firmsin turn increase purchases from their suppliers, and soon. The
sum of these impactsisthe indirect effect.

Induced effects are created by the increase in consumer spending generated by increased
payrollsin the direct and indirect effects. Increased payrall in the condtruction firm
increases household income among the employees, causing higher consumer spending for
items such as housing, food, clothing, entertainment, trangportation, and soon. In
addition, businesses that supply goods and materias to the congtruction firm increase
ther payralls, resulting in additiond consumer spending. The sum of the payroll, outpt,
and employment caused by increased payrollsisthe induced effect.

Multipliers used in this study were generated by the IMPLAN system, widely used by
practitioners of economic impact andyss. The IMPLAN modd uses inter-indusiry
transaction information for 1993. IMPLAN employment multipliers were updated to
adjust for inflation since 1993.

A multiplier showsthe total amount of economic activity that results from achangein
find demand for goods and services. For example, the IMPLAN Type I11 output
multiplier for the Aircraft Manufacturing sector is 1.725 (A Type Il multiplier estimates
the direct, indirect, and induced impacts for achange in find demand). This means that
an increasein output of $10 million in the aircraft manufacturing sector will cause
industrid output in other Oklahoma sectorsto rise by $7.25 million, for atota impact of
$17.25 million.



Appendix B: Estimating Impactson State Tax Revenues

This study estimates impacts on two types of tax revenues. personal income taxes and
sdestaxes. Edtimated tax revenues are defined as follows:

Oklahoma Income Tax Revenue
Oklahoma income tax revenue = OKPI * OKRATE, where  OKPI is Oklahoma persona
income and OKRATE isthe average Oklahomaincome tax rate.

In order to determine the Oklahoma average tax rate relevant to the sudy, average pay
per worker was calculated for the direct, indirect, and induced impacts of each of the four
aviaion and aerogpace sectors (Military, Air transportation, Aircraft manufacturing, and
Other). Using information from the Interna Revenue Service Statistics of Income
publication and from the Public Use Micro Sample from the 1990 Census of Population
for Oklahoma, estimates of household income were determined for married, sngle, and
head of household workers. Standard deductions were assumed for each filing status.
Exemptions were assumed to be an average of 3.5 for married workers, 2.4 for heads of
households, and 1.0 for single workers. Resulting taxable income estimates were used to
determine federd and state income tax liability using the appropriate tax tables.

Average tax rates were determined by dividing estimated household tax ligbility by
estimated household income. These average tax rates were then multiplied by payroll
generated by each of the four sectors, resulting in estimated income tax revenue.

Esimated Avg.

Income Tax Rates*
Sector Federd State
Direct Impacts
Military 7.61 1.65
Air trangportation 10.52 351
Aircraft manufacturing 12.55 4.17
Other 8.64 2.39
Indirect Impacts
Military 10.90 3.52
Air transportation 9.52 2.80
Aircraft manufacturing 9.17 251
Other 9.80 2.57
Induced Impacts 7.38 1.52

* Applied to gross income



Oklahoma Sales Tax Revenue

Oklahoma sdles tax revenue =
OKPI * (1 -FICA —OKRATE — FEDRATE) * 0.5* SALESRATE

Where

OKPI — Oklahoma persond income,

FICA — socid security / Medicare tax rate (7 %),

OKRATE — average Oklahomaincome tax rate,

FEDRATE — average Federa income tax rate, and

SALESRATE — Oklahoma saes tax rate (4.5%).

Oklahoma sales tax revenues are estimated by ca culating disposable income, consisting
of Oklahoma personal income less federd and state taxes. Next, since just one-hdf of
disposableincome is spent for sales-taxable items, digposable income is multiplied by
0.5. Findly, thisamount is multiplied by the Oklahoma sales tax rate.



Appendix C: Egimating Spending by Commercial Airline Passengers

Local spending by visitors was estimated based on methodology developed by the
Federd Aviation Administration The methodology involves multiplying an estimate of
the number of vistors by average spending per visit.

Of the more than 3.5 million deplanementsin Oklahoma commercia arports, 25% are
assumed to be vidtors to Oklahoma. This percentage is a consarvative estimate of the
number of vigtors. Using the FAA guidelines updated to 1998 prices, the average vistor
will spend $84 for lodging, $60 for food, $76 for transportation including renta cars, and
$24 for retail spending for atotal of $244 per vistor.

In order to be consistent with definitionsin IMPLAN, retail sales are converted from
revenue to net retail margin, or salesless the cost of inventory. Using 33 percent asthe
margin rate, retail find demand is $7.90 per visitor and totd find demand is $228 per
vigtor. Spending estimates for lodging, food, transportation, and retail are multiplied by
the number of vistors to estimate the aggregate change in final demand attributable to
locd spending by airline passengers.

! Estimating the Regional Economic Significance of Airports, U.S. Department of Transportation, Federal

Avaiation Administration, Septebmer 1992.
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