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DXL &HIZ (Introduction)
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(J&13C : General aviation is defined as the manufacture and operation of any type of aircraft
that has been issued an airworthiness certificate by the FAA, other than aircraft used for
scheduled commercial air service or operated by the military)
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General aviation is defined as the manufacture and operation of any type of aircraft
that has been issued an airworthiness certificate by the FAA, other than aircraft used
for scheduled commercial air service or operated by the military. For the study, the
general aviation industry 1s defined to include aircraft and component
manufacturing, flight operations, maintenance, and other activities. The economic
impact of the general aviation industry is measured in terms of employment, labor
income, output, and value added for 2018, the most recent year for which a full,
consistent set of national and state-level data are available.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.1
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This report considers four types of economic impacts—direct, indirect, induced, and
enabled—that in aggregate provide a measure of the total economic contribution of
general aviation: 1. Direct impact is economic activity within the general aviation
industry, 2. Indirect impact is economic activity occurring throughout the supply
chain associated with general aviation, 3. Induced impact is economic activity
resulting from household spending of labor and proprietor’s income earned directly
or indirectly from general aviation related activities, and 4. Enabled impact is

economic activity resulting from the visitors’ destination expenditures associated

with general aviation flights.
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.1
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In 2018, more than 210,000 general aviation aircraft logged 25.5 million flight
hours in the United States. The general aviation fleet ranges from small, amateur-
built aircraft to large business jets and includes fixed-wing piston and turboprop
airplanes, jet-powered airplanes, helicopters, gliders, and hot-air balloons. General
aviation aircraft may be wholly-owned, jointly-owned, rented, chartered, or leased.
General aviation covers everything from the use of personal aircraft by recreational
pilots to businessowned aircraft used to transport people and/or cargo for business
purposes. General aviation operations include air tours and sight-seeing flights as

well as specialized activities such as air medical services, aerial applications in

agriculture, forestry, and other industries, and flight training.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.2

7) General Aviation Aircraft and Component Manufacturing
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‘ Nearly 3,000 US manufactured general aviation aircraft were shipped in 2018.

Hi7T) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.2
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Total sales of new US-manufactured general aviation aircraft amounted to $12.2
billion in 2018.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.3
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PwC estimates that total sales of US-manufactured general aviation aircraft
components for both new and existing aircraft were approximately $34 billion in
2018.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.4
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International trade plays an important role in the US civil aviation manufacturing
industry (which includes both commercial and general aviation). Exports of
commercial and general aviation aircraft, engines, and parts reached $131 billion in
2018. ... According to the US Census Bureau, the US had a favorable balance of trade
in civil aircraft, engines, and parts, with exports exceeding imports by $75 billion in
2018.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.4




7) General Aviation Operations
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The FAA estimates that there were 211,743 active aircraft in the US general
aviation fleet, including on- demand FAR Part 135 aircraft, in 2018.
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.5
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HIFT) Federal Aviation Administration, General Aviation and Part 135 Activity Surveys - CY 2018
(https://www.faa.gov/data_research/aviation_data_statistics/general_aviation/CY2018/, last accessed on
21 September 2021)3 L U° NBAA: Contribution of General Aviation to the US Economy in 2018,
2020,p.6 % JLICERK,
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Hi7) Federal Aviation Administration, General Aviation and Part 135 Activity Surveys - CY 2018
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21 September 2021) ¥ £ U8 NBAA: Contribution of General Aviation to the US Economy in 2018,
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I)General Aviation Traveler Expenditures
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It is estimated that approximately 120 million passengers traveled on general
aviation flights in the US in 2018. These passengers purchase goods and services in
the destination cities. For example, a business traveler on a business aircraft may
incur expenses for a hotel room, local meals, and souvenirs. These travel
expenditures provide additional economic benefits to the communities served by
general aviation.

PwC estimates that overnight passengers on general aviation aircraft spent $1.9

billion on meals and $4.2 billion on lodging in 2018 (see Table 2, below).
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.8




@Contribution of General Aviation to the US Economy
7)National Results

2018 4, 4[E T 31,900 AD TV H A NE 21T /8— N Z A L OB D — R 22k o
ETEDLDNL TS, SHIZ 73,600 A2 —BATEHRMOREICEbs TEBY, AT
105,500 A D EBEE D ENH %5 (Table 3), 2018 4ED 5 ATIFIC LT 110 Bk R
D, —AY7=0 104,389 k FLTH D,

X 512, 168,000 AN —MRMLZEHE OTEM F 71K O MRS I E#2R1R L 72 E ., #l
ZIEXT7 74 b ML == FROREMMZEME, B, FBO GHEAISIEFES) o 2 7
T AR BEREMIFE TOLFITHE N TV D,

Nationwide, 31,900 full- and part-time workers were employed in the manufacture
of general aviation aircraft in 2018. Another 73,600 workers were employed in the
manufacture of components for general aviation aircraft, for a combined direct
employment impact of 105,500 jobs (see Table 3, below). These workers earned $11.0
billion in labor income in 2018, an average of $104,389 per job.

In addition, another 168,000 workers were employed in jobs directly related to the
operation and maintenance of general aviation aircraft, including jobs in flight
training, nonscheduled air transportation, scenic and sightseeing, and support

activities for air transportation (such as fixed base operators and other maintenance

and repair facilities).
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020, p10
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In 2018, general aviation—including direct,
impacts—supported 1.2 million full- and part-time US jobs, $77 billion in US labor

income (including wages and salaries and benefits as well as proprietors’ income),

indirect,

induced, and enabled

$247 billion in US output, and $128 billion of GDP (see Table 4, below).

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020, p11
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Table 5 |X—MMIZEREDREIR &5 LS & gL, A 7 T v R
AR L TS,

FEFIZ

DWW T OB

CREE Y D AR &

%]

Table 5 provides additional detail on the indirect and induced impacts associated
with general aviation aircraft and component manufacturing and the operation and

maintenance of general aviation aircraft.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020, p11
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{)State-Level Results
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@ Industry Data

7)Manufacturing of General Aviation Aircraft and Components
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ByDandohnson.com6=Cftt 0> — X % fiff o T F2ER A2 B0 0E B A AR — > fAL 22D A —
B—EAMMDY 2 b afEoTe, GAMA X E /XD T —ZITEEN TRV TR A%
WA —T—D U X MRt L7z, £ Z T PwC /% Dun & Bradstreet DO AT — & %
HNTHEA =D —OSIHGET T8 O L LM EHEE LT,

FEER MR, B AN — Y A2, 5 GAMA OB (|iE) oM LEY
EFICBT 2HEIL GAMA 7—% &y b Labt, MZEREIEERICE T 2N L ~ro
JE A S & AR PEREHEE S Tz,

PwC received data on sales of new general aviation aircraft manufactured in the
United States from GAMA, along with employment data for general aviation aircraft
manufacturers by location of the manufacturing facility. These data were collected
by GAMA through a survey of its membership and exclude the manufacture and sale
of commercial and military aircraft. These data were supplemented with information
from Dun & Bradstreet and other publicly available data sources.

The GAMA data cover piston airplanes, turboprop airplanes, business jets, and
helicopters, but excludes certain non-member companies, manufacturers of
experimental airplanes and aircraft kits and certain light-sport aircraft
manufacturers. PwC developed a list of experimental and light-sport aircraft
manufacturers and their principal business locations using the Experimental
Aircraft Association (EAA)’s website, ByDanJohnson.com, and other sources. GAMA
also provided a list of major general aviation aircraft manufacturers not included in
their data. PwC then estimated sales and employment by location for each
manufacturer using data from Dun & Bradstreet and other public sources.

The estimates of employment and sales for experimental, light-sport, and certain
non-GAMA aircraft manufacturers were combined with the GAMA data set to develop

the state-level estimates of the employment and output in the aircraft manufacturing

industry.

Hi7T) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.45

6 Dan Johnson Media Corp.2%i# & 9% Light-Sport Aircraft (LSA)BSE M2V 1 K,
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{)Operation and Maintenance of General Aviation Aircraft

ETHRENTND X D1T, GAMA 1IE BEEN LRGN A — I —O— Rz EE A~
DMDOS T I3 4 ¥ —%EFle, BT EORAT —2&2NE L, 20T —XI%, &gk D
LIRS GAMA L O Wigic D X JLKpEXE S FH T AT & (NAICS) OpEZ L BE ST b
7o, EERIE GAMA 2 BN MIIEREDOEESS T Z & O HIX Dun & Bradstreet
RMDRRT —Z W THEE STz,

As described above, GAMA collected data on employment by location from its
member companies, including manufacturers of aircraft components and other
suppliers to the general aviation industry. This data was mapped to NAICS
industries based on the provided description of each facility and consultation with
GAMA. Employment in major non-GAMA aircraft component manufacturers by

industry and location was estimated using Dun & Bradstreet and other publicly

available sources.
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.45

— ML ZERE D IERTRC A T T A ORRE R E NIRRT A XL TRATR I OHEE 0 &
hE D, HUITMIZE R L iﬁﬁﬁﬁwu%ﬁ®ﬁm%ﬁtﬁﬁ/77/b%®L
WU L CHEEREZIT>TCW0D, ZOHFBEDO —E8E LT, M2 ITEM L TV DHL
ZeHs OFEE, MATHERD, BEFH B, e TS b T A MICET 2B R 2 HED T
Do

The starting point for estimating economic impact of the operation and
maintenance of the general aviation fleet is estimates of the fleet size and flight
hours. The Federal Aviation Administration (FAA) conducts an annual survey on
general aviation and on-demand Part 135 aircraft activity. As part of this survey, the

FAA gathers information on the types of aircraft in service, flight hours, purpose of

use, and the states in which the aircraft are primarily used.
i) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.46
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2018 4D — A ZE & BT ZE BLEI 135 f O R 2> O (D AR ORE & EZH E
B O EMFEIR & (B IROFESE & FEAEH BB ORITRFMEBICET 27 — % 205 L7,
INSOT —ZIIBEAR O &R O EME HOHETE & AT, 2018 F£D—f%
ZEDEME A T F U AT DRE R EZHEE LT,

FEUREME HICRE T 2% £/ 7 — % Y — AL Conklin & de Decker” 72 H¥HFEINTWVD
Conklin & de Decker Report (LLA{IE Aircraft Cost Evaluator & L CHI LTV 2 E D)
Th s,

From the 2018 General Aviation and Part 135 Activity Survey we obtained data on
(1) the active fleet by type of aircraft and primary reason for use, and (2) flight hours
by type of aircraft and primary reason for use. These data were combined with
estimates of the average operating costs by type of aircraft and use to estimate total
expenditures on operation and maintenance of general aviation aircraft in 2018.

The primary source of data on aircraft operating costs was the Conklin & de Decker
Report (formerly known as the Aircraft Cost Evaluator) published by Conklin & de
Decker.

HPT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.47

FAA D%k L JETNET LLC8H» & 1572 &EMLH OMZEM D KT 7 L OIEZ DT — 4
ZHWT, PwC & HEOMELY 2 X M2 RE LT,

Using data on the number of active aircraft of each model from the FAA registry

and JETNET LLC, PwC developed weighted-average cost profiles for each type of

aircraft.
HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.47

T KEOMZEREOFAE 24 (2018 4£(Z Jet Support Services, Inc. (JSSI) (2 L 0 WILEHF) .
8 KED YR AMAERED 2 YT 4 T2 bh,
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i) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.49 Table B-2 % JtIZ{F

ko
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BHEEFER T IV L TMEFEH A N E FAA 7 — 205045 L 72 B AATRFE
Bagh T, RIS, FHEEEH & Ep T OBEEICEET 5 FAA OHEEME 28T
HbEle, ZHDOFETIIT X TOFERAMMZE & &2 R — > FHZE8 I A5 7264
HThdeRESNTWND,

SRR RITE SN, BV LToFMa X N2 A TRIREREHOREELE XS
7=, IEMUE X FAA ® Terminal Area Forecast O — %228 OBfEAEEIZEE T 57 —# I
HEOZTHINZH VB THNT,

For each aircraft type and use category, weighted average variable costs were
multiplied by the total number of flight hours from the FAA data. Similarly, annual
fixed costs were multiplied by the FAA’s estimate of the active fleet. For these
calculations, it was assumed that all experimental and light-sport aircraft are for
personal use.

The results were aggregated to derive estimates of total operating expenditures by
detailed cost type at the national level. Operating expenditures were allocated across
the states based on data on take-offs and landings for general aviation flights from
the FAA’s Terminal Area Forecast.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50

®Quantifying General Aviation’ s Indirect and Induced Economic Impacts

—RMLZEIER O TR R, BUFRFHI R, REGEONEHE ORI TIAL< bl T
W% IMPLANGroup? 3MERL L7z EESE BRI R 2 W TR S v T\ 5,

The “multiplier” impact of general aviation activity is measured using input-output

models developed by the IMPLAN Group, which are widely used by government,

academics, and private-sector researchers.
Hi7T) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50

IMPLAN & 7 /L& fifi > T PwC 13— Zep & iR in B . — bl 22 i (B R4 2 il 432
BR LFRDR AR 2 ITERIL LT,

Using the IMPLAN model, PwC separately quantified the indirect and induced

impacts attributable to general aviation aircraft and component manufacturing and

general aviation flight operations.
Hi7T) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50

9 KREORFERNRSNTY — IV E BT 5 IT 82,
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GAMA © —fig iz s o lse &L EMIZBE T 57 — Z 1ICKk-S5 &, IMPLAN #4505
EHRDIREHET DL LN TE LD, MEDRIEAEO T i, 74 =7 2
. T LTIHERMY T I 4 v —I2Y72%, 2T GAMA O—fnzeismidiE s — 2 12k
DSE—WEETHMEREOMBR EFRIREZHE L, REICZOZHSOHELS
DR,

Based on general aviation aircraft manufacturing sales and employment data from
GAMA, IMPLAN can estimate its indirect and induced impacts. The indirect impact
falls on aircraft engines, parts, avionics, and non-component suppliers. We then
estimated the indirect and induced impacts of the first-tier component manufacturers
based on general aviation component manufacturing data from GAMA. Finally, we
combined the two sets of estimates.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50

— R EDOER E A T F A LTI, Table B-1 THEEN/Za A a7y
ANWIZHAS X IMPLAN €7 V&> CTRESC FBO IZEEK T 2 M EELHTE LT,

For general aviation flight operations and maintenance, based on the cost profiles
identified in Table B-1, we used the IMPLAN model to estimate the indirect impact
attributable to flight crews and fixed-base operators or FBOs

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50

ZORETIE, PwC I — M2 O L OFRRF DR 2B HAE LR, HEPrfssE, £k
%, GDP o# S bitE T 57012, IMPLAN O E(EEET VA D AX~A A LT,
—MRAZEZER O T EFF L GDP ICKT o E#ENR G /o, —BMEERELEZLET LD
bWk 7 % —OXH 5Tt & GDP (253 % IMPLAN % W THEE S vz,

N~ LD IMPLAN &7 VI OBERMR 28 2 2 MR OFRIR AL DT
W, EHL~ro IMPLAN €7 b2 HWWT, MMAEBB L7 A VA — =2 R A2 HEE L,
FINZHBI L CTERS B LTz,

For this study, PwC customized IMPLAN input-output models for the national
economy and each state to calculate general aviation’s indirect and induced economic
impact in each study area in terms of employment, labor income, output, and GDP.
The industry’s direct impacts on labor income and GDP are also estimated using the
IMPLAN, based on the average labor income and GDP for the closest sectors in the
model that encompass the general aviation industry.

The state-level IMPLAN models do not capture indirect and induced effects that
spill over state borders (“cross-state spillover effects”). Using the national-level
IMPLAN model, we estimated the cross-state spillover effects and allocated them
proportionally to each state.

HPT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.50
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®General Aviation-Enabled Destination Visitor Expenditures

— WML ZEFRATE O R T 2 RBE R EHET H7-0, PwC IXTENOEHEIZEIT 5
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2017 4 9 H ® FAA O A Tl 2016 F\Z T X TO R O — i ZEE D 5 H 40% 30 F
DRTORITEZRETEBY ., O XD 2OV RELITB L Z 2.84 L{EL TV,

WIZ, KEDO—RZEDZEWN B DTN E O £ 72 I1TANZ BV T 2018 FOBEAFD
— N4 720 O EL 2 R EEEET (GSA) oREE Lz, A% L ERE IR
LWz,

PwC X, —MZEEORITE I FHITWTHEREL, ZNHDO—HBEY DT —4
EEGITCORFELCHEPICHE T I2REHAHET 2 7-OICH LT,

To estimate the economic impact resulting from general aviation traveler
expenditures, PwC collected data on the general aviation operations at airports
around the country. For each airport with general aviation traffic, we obtained data
on the airport’s location (including city and state) and local and itinerant operations
(defined as the sum of take-offs and landings). Local expenditures by visitors arriving
on general aviation flights were estimated using a two-step process.

First, itinerant operations were divided by two to get the number of general
aviation trips arriving at each airport. A September 2017 FAA study assumed that,
in 2016, 40 percent of all itinerant general aviation flights carry overnight
passengers and that the average number of passengers on such flights was
approximately 2.84.

Second, we obtained average government per diems for 2018 in each city or county
with a general aviation airport in the US from the General Services Administration
(GSA). Separate per diems were obtained for meals and lodging. PwC used these per
diems to estimate the total expenditure on meals and lodging in each locality

assuming that travelers on general aviation flights stay an average of two nights.

HiFT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020,p.51
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HifT) NBAA: Contribution of General Aviation to the US Economy in 2018, 2020 & ¥ {EAk
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GAMA’s annual report has become the industry resource for general aviation data.
The 2019 report includes the latest general aviation shipments and billings, fleet
data for the United States and Europe and several other regions, as well as pilot,

airport, safety, and accident statistics.
A7) GAMA: 2019 Databook, 2020, p1

Mt ofiz, GAMA © 50 O ER & 2019 AEITHTZEESE TlE 2 o 728 X O f 7z 72 Bl
ICOWNWTHLEa2—3NTW5,

fth > — A ZE O FARE & s L T, GAMA 13X — B2 2 K ERFICE 2 5 222DV T
AR R/ O VAR — M E2 A LT,

PricewaterhouseCoopers (2 & » T{Ti 77 A&, Contribution of General Aviation to
the US Economy in 2018 |% 2020 4= 2 H 19 H ® GAMA @ State of the Industry DO 7
SRTRERERINT,

This year, in coordination with additional general aviation associations, GAMA is

releasing an updated report detailing the general aviation’s contributions to the U.S.

economy.
HIFT) GAMA: 2019 Databook, 2020, p1

The study (at right), conducted by PricewaterhouseCoopers, Contribution of
General Aviation to the US Economy in 2018, was released at GAMA’s State of the
Industry press conference on February 19, 2020.

HFT) GAMA: 2019 Databook, 2020, p4

Contribution of General Aviation to the US Economy in 2018 ®H1C, GAMA ® 7 —
FITEA AR OESE - W8 - FRDR, ST OREE - FRDR, LEROERE - W -
FHHENEK, GDP ~DOFE ORI « FROREZHETIHICH O TWD,
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1) LAR—tDBE®

B YR AMZET T T H DBEWRLMEMN I DT AEELEL A2 ~—F— X, FE
HERFOWEBIIHENL L, E T I F=— v OWREED TS, B H X IXENS A
SNDE VR AMAEOKRZBIE L7z VAN TE AT § 2 EEROBRIKREREEDOAR
W ThbH o5, TZTARLR—FTIE, A FFERWCITHINECEMNICB T DL E TR A
ALZE DIEMT & BRIRILE DR FRIEE LA T D,

Business aviation helps to improve worker productivity, customer service and
retention, and also enhances supply chain performance in every province and
territory in Canada. Canada is home to a number of aerospace manufacturing firms
that manufacture and support the building of business aviation aircraft for use in
Canada and abroad. ... This study examines the current economic impacts of business

aviation operations and business aircraft manufacturing in Canada and in individual

provinces and territories.

Hi77) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.1

(2) LR—FORARE

@ [EL&®IZ (Introduction)

B YR AMLZE IR LA M DR T2 B BTG PETICBE T D 72 O OME— D= 72
RBEFEN»D LW ERH S, EVRAMEFHOMELE LTFRO LD Z2FEEHN G
FonTuna,
WEBNLRETTITANR— N R AR—ZAT— I ETE L 2 LTk » THEEMEN
M k35,
EURAMZEIC L > T, /EEEN 1 HOMICHEEO BRI TS, AILHSSF KD
EZAREITm-ATL DI EMNAREICAR D, ZHIC X D IFFS =2 2 F 3 HIH S 4,
EEOEH M ET 5,

0 AKLAR—-FTIE, EVEAMECEHLTUTOL ) ICREEEALTWD,

[ &0 REZE S AT M, FEAMZE L IEREAMZE (private operations) &9 Z-DD EH
XN H D, MAHOSEEIZIT Air Canada X° Westdet, Porter, Dk~ 72 Il O ZE S5O E
WM ZE 2 E M T 5 FEAMEDETHEA SN D, EBAMEITZDENRETOE YR A L E AW
EEUDIFEFNRMEE ST,

(Jf3C : Within the Canadian civil aviation system, there are two primary subdivisions:
commercial operations and private operations. The commercial category comprises major airlines
that operate scheduled air transportation, such as Air Canada, WestdJet, Porter and various
regional carriers. Private operations include all other types of non-military aviation, including
both business and personal operations. Put simply, the data relates to business aviation when
the aircraft is flown for business purposes.)

22



Business aviation may be the only effective transportation option available so that
technicians and other professionals can reach remote or distant locations.
Business aviation enhances productivity by allowing employees to work
together in secure, private space.
Business aviation enables employees to reach multiple destinations in a single

day and return home to headquarters or family. This saves time and money,

and improves quality of life.

HiT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.4

NECRAMEL L THEASINSHIAK
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Business aircraft include helicopters, turbine-powered turboprops and turbojets.
Although the worldwide fleet includes ultra-long range business jets capable of
flying 20 or more passengers nonstop between distant international business
centers such as Toronto and Tokyo, the vast majority of business aircraft seat six
passengers in a cabin and fly average trips of less than 1,000 miles. Depending on
their capability, these aircraft may fly at altitudes below the airlines (below 20,000
feet) or above the airlines (above 40,000 feet).

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.6
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Q@ BETHZIZHFTFICEITHE D RAMZE (Canadian Business Aviation by the
Numbers)
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EREVRAMEMBTET D2 E2RE Lz, K (BX% 21,200 ) 1ZdLkicdh v,
EIE 2004 FELIRRAER] 2.4% T DML TV 5D,

Transport Canada 22"H&F6N5T7 —XIRV RN LT, BT X THREES I TERML
TWVWDE VR AMZEREDOES, BT F DB YR AL LA TRATHRMICE T A EETE
LH¥tat T Z L X T&E A2V, NAV CANADAR[ZH FHICBITFHLETHOEY XA Y = v
FOBENCET L2 ELEDEH L TWDA, ZiE 20062007 FDHDOTH 5,

The number of aircraft used for business purposes is growing. In a 2013 report,
using data from JETNET,6 NEXA Advisors reported that there were over 33,000
fixed-wing business aircraft around the world, with approximately 19,300 jets and
13,700 turboprops. The majority (nearly 21,200) were in North America, where the
total number had increased on an annual basis by 2.4% (compounded) since 2004.7
Because of limitations in the type, amount, and quality of data available from
Transport Canada, it is not possible to give definitive statistics on the number of
business aircraft registered and operated in Canada over time, or the number of
hours flown by Canadian business aircraft. NAV CANADA provides a summary of

total business aviation aircraft movements in Canada, going back to 2006/2007.

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.11

HFFICBTHETRAMEBIZET 57 — XL, KESCKMNOT —20EFE X LIRS
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Data on current business aviation in Canada is limited when compared to the
breadth of data available for its counterparts in the United States and Europe. ...
However, there are positive steps forward as the CBAA is working closely with NAV
CANADA to provide business aircraft movement data in Canada on a monthly basis.
As there are no dedicated databases to business aviation in Canada, much of the data
used in this report is estimated based on available data and industry consultation.

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.11
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18 5 — 4% @ HFTIX Transport Canada and Canadian Civil Aircraft Registry, www.tc.gc.ca. £ 72,
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In Canada, the total number of registered aircraft has grown since the year 2000
and currently numbers over 36,000. Of the 36,000 aircraft, it is estimated that
approximately 1,900 are business aviation aircraft, including both fixed wing (76%)
and rotor aircraft (24%).

HiT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.11
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According to NAV CANADA, between May 2007 and April 2017, aircraft
movements in Canada totaled nearly 27 million.11 This included all itinerant
movements (civil and military). In that same time period, there were approximately
4.6 million movements in Canada that were classified as business aviation (17% of
the total movements). Figure 2-3 shows the number of business aviation movements
in Canada for each year in the period. Year over year growth showed a trend
downwards between 2007 and 2010, which coincides with the global economic
downturn that occurred. The largest drop in year over year growth occurred in 2009,
with an 8% drop in movements. The economic crisis led many businesses to cut costs,
and the drop in movements could be a result of this. Although business aviation
movements did start to rebound in 2010 and 2011, with positive growth of 3%, in the

four subsequent years, the volume of movements has been declining roughly 2 to 3%

per annum.

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.12
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HiFT) NAV CANADA data provided by CBAA as cited in CBAA:Economic Impact of Business Aviation
Operations and Business Aircraft Manufacturing in Canada, 2017,p.14 Figure 2-3 % JCIZAERK,
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Canada’s aerospace industry contributed $29 billion in total GDP and 208,000 total

jobs to the Canadian economy in 2017.
HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in

Canada, 2017,p.14
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Direct economic impact measures the employment directly associated with business
aviation operations and business aircraft manufacturing in Canada. This includes
employment generated at Fixed-Base Operators (FBOs), company flight
departments, engineers, designers and fabricators at manufacturing facilities.
Indirect impacts include employment in industries that supply or provide services to
the business aviation and business aircraft manufacturing industry. Induced
employment i1s somewhat more complicated than indirect employment. Induced
employment is employment that is generated in the general economy based on
expenditures by individuals who are employed directly or indirectly, e.g., jobs in the

food/beverage industry when a business jet pilot goes out for dinner with his or her

family.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.20
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The operations of business aviation (11,500 FTEs) and business aircraft
manufacturing (11,500 FTEs) in Canada annually generate an estimated 23,000
direct FTEs of employment in total, with employees earning approximately $2.3
billion in wages and salaries. The direct employment of business aviation operations
generates nearly $1.3 billion in direct gross domestic product and $3.2 billion in
direct economic output in the nation annually, while business aircraft manufacturing

contributes $2.1 billion in direct gross domestic product and $4.6 billion in direct

economic output to the national economy.

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.20
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Business aviation operations and business aircraft manufacturing in Canada also
contributes to government revenue, including revenues received by federal,

provincial/territorial and local governments. Total taxes paid on an annual basis are

estimated at nearly $900 million per year.

) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.24
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Based on data provided by the JetNet database, the volume of business aircraft in
each Canadian Province and Territory is available. It is estimated that there are
1,891 business aviation aircraft in Canada, of which 1,436 are fixed wing and 455

are rotary aircraft

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.25
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First, through data collected from the various case study interviews with business
aircraft users, an estimate of the number of pilots, dispatchers and in-house
engineering were estimated on a per business aircraft basis. This results in

approximately 1.9 person years of employment per aircraft.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.25
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Second, using data that was collected via a survey of FBOs across Canada, we were
able to gain a better understanding of the ratio of activity at FBOs related to business
aviation versus general aviation. It was found that the large majority of activities at
FBOs in Canada are related to servicing business aviation clients. An estimate of
FBO employment per business aircraft is generated. This results in approximately

1.2 person years of employment per aircraft.

Hi77T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.25
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Third, an estimate of other external airport support for business aviation aircraft
in the area of maintenance and other support activities is also considered on a per
aircraft basis. This employment ratio per business aviation aircraft is based on a
review of past InterVISTAS studies as well as economic impact studies prepared by
other consultants. This results in approximately 2.5 person years of employment per
aircraft.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.26
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Finally, an estimate of other external support services (e.g., hotel and taxi use by
pilots while aircraft is away from the base) and other airport support is included in
the computations. The provision for these services is based on Inter VISTAS estimates

to ensure support services are taken account in the analysis. This results in

approximately 0.5 person years of employment per aircraft.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.26
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In total, the estimated amount of direct person years of employment per business

aviation aircraft amounts to 6.1.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.26
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Using national employment impact multipliers, it is estimated that there are nearly
8,400 person years of indirect employment associated with business aviation in
Canada. The source of the multipliers and ratios was Statistics Canada's
Interprovincial Input-Output Model. This total suggests that close to 8,400 person
years of employment are indirectly generated in industries across Canada that
supplies the business aviation community. Labour income associated with the total

indirect employment is estimated at $480 billion per annum.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.26
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Using national employment impact multipliers, induced employment attributable
to business aviation in Canada is estimated at 4,200 person years. Induced

employment is associated with a wages amounting to $200 million per annum.

HiT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in

Canada, 2017,p.28

I)GDP & £ EEEE

GDP o4 PEFAHIT Statistics Canada ORRFRLELCEEZ AW TEHE I TWS,

Statistics Canada produces economic multipliers for Canada, and these are more
cost effective and more accurate than obtaining the data from surveys. This method,
using Statistics Canada economic multipliers and ratios for Canada, is the approach

adopted here.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in

Canada, 2017,p.29
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i) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.32 Table 4-3 & TCIZ/EK,
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While the government does collect taxes on fuel and other operational fees, due to
data availability the taxation impact calculated here focuses on the taxes paid by
direct employees and employers in the industry. An estimate of property taxes paid
to municipal governments is also provided. On-going economic activity from business
aviation in Canada generated tax revenue contributions to various levels of
government, estimated to be in the order of approximately $343 million. The federal
government is the largest recipient of tax revenue, receiving nearly $230 million, as
seen in Figure 4-4. The provincial/territorial governments received a tax revenue

contribution of nearly $104 million while the municipal governments received an

estimated $9 million.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.35
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Catalytic impacts refer to business aviation’s role in facilitating the effective

business of other sectors of the economy.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.39
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According to NEXA Capital, business aviation drives overall enterprise value in
ways that ripple through the corporation to shareholders and thus to the overall
economy. Among the largest corporations, business aircraft users outperformed
nonusers in several important financial measures. Between 2003 and 2007:

Average annual revenue growth on a market cap-weighted basis was 116%
higher for users (6% unweighted)

Average annual earnings growth was 434% higher for users (253%
unweighted)

Average annual EBIT growth was 81% higher for users (54% unweighted)
Average annual EBITDA growth was 32% higher for users (minus 10%

unweighted)
Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in

Canada, 2017,p.40
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17 NEXA Capital Advisors, Business Aviation: An Enterprise Value Perspective, The S&P 500
From 2003-2009, Part I Fall 2009, p. 2.% & &

18 NEXA Capital Advisors, Business Aviation: An Enterprise Value Perspective, The S&P Small
Cap 600 Companies From 2005- 2010, Part II Fall 2010, p. 3 # &R
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Among small and medium-sized corporations, the results were similar: Business
aircraft users outperformed nonusers in several important financial measures:

- Business aviation users were more successful at returning value to shareholders,
with Total Return (stock price appreciation + dividends) that was 245% higher than
that of nonusers.

- Operationally, users generated more income based on productivity and efficiency,
outperforming in both EBITDA and Earnings (230% and 219% higher, respectively).

- By maximizing output from their resources, users were able to provide superior
Return on Assets, Return on Equity, and Asset Turnover (70%, 40%, and 21% higher,
respectively).

Users were able to tap more new business opportunities, with 22% higher
average revenue growth.

- Investors rewarded the users for their business success. Market capitalization

growth for users was 11% higher than nonusers.

HiT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.40
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To compute the direct impacts related to business aircraft manufacturing in
Canada, InterVISTAS conducted detailed interviews with Bombardier, Pratt &
Whitney Canada, and CAE. Additional research and analysis was conducted using
publicly available information on other firms directly related to business aircraft
manufacturing in Canada including Viking Air, Bell Textron and other related firms.
Direct employment related to business aircraft manufacturing in Canada amounts to
approximately 11,500 person years or Full-Time Equivalents (FTEs). These
employees earn approximately $1.4 billion in wages, yielding an average of nearly
$117,300 per person year of employment. This compares to an average annual wage

in Canada of $49,700 across all industries.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.43

NEREEE (HEMR)

ENERRFERZHANT, BT Z 0D 3 M2l % B4 5 B E A &0
BLZ 5900 NMETHD EHEINTWVD, FBESLEH A O HPTIE Statistics Canada DM
MPEXHEEETT LV Th b, MHEREHOEFHCEET 5 57 @I A IZFR 3,800 & Rv & H#E
EXN5b,

Using national employment impact multipliers, it is estimated that there are
nearly 5,900 person years of indirect employment associated with business aircraft
manufacturing in Canada. The source of the multipliers and ratios was Statistics
Canada's Interprovincial Input-Output Model. This total suggests that close to 5,900
person years of employment are indirectly generated in industries across Canada
that supplies the business aircraft manufacturing community. Labour income

associated with the total indirect employment is estimated at $380 billion per annum.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.46
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Induced impacts are often referred to as the “household spending” effect. It
represents the demand for goods and services generated by wage earnings from
economic activity directly and indirectly related to business aircraft manufacturing
in Canada. Using national employment impact multipliers, induced employment
attributable to business aircraft manufacturing in Canada is estimated at nearly

5,600 person years. Induced employment is associated with a wages amounting to

nearly $240 billion per annum.

HFT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.46
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The direct employment from business aircraft manufacturing activities in Canada
generates $2.1 billion in direct GDP and $4.6 billion in direct economic output in the
economy. Including multiplier effects, the industry supports $3.2 billion in total

(direct, indirect and induced) GDP and $6.6 billion in total economic output, economy-

wide in Canada.

Hi7T) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.46
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On-going economic activity from business aircraft manufacturing in Canada
generated tax revenue contributions to various levels of government, estimated to be
in the order of over $550 million. The federal government is the largest recipient of
tax revenue, receiving nearly $331 million. The provincial/territorial governments

received a tax revenue contribution of nearly $214 million while the municipal

governments received an estimated $9 million.

HT) CBAA:Economic Impact of Business Aviation Operations and Business Aircraft Manufacturing in
Canada, 2017,p.46
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@European Business Aviation COVID-19 Impact Survey (EBAA)

EBAA #3524 L 7= A25% 7245 & | =1 m 7 A /L A BIE O RIS & % BT 10%
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@Embraer Says Business Jet Demand ‘Fairly Resilient’ Against COVID-19 (NBAA)

NBAAIZL D L, 7T VNDEEA =N —ThH 207 7 T NAEDERKITHONT, /h
Y« PRUTRATHE O AEPE I HER BRI HERS L T D (CERE R RIE 2019 4R & Hel L TR
DL TND),

While that likely portends even steeper losses ahead, company CFO Antonio Carlos
Garcia emphasized in a June 1 earnings call that sales and deliveries of Embraer’s
business aircraft have “so far remained fairly resilient,” with few deferrals of existing
orders. Business jet revenues for the period were $130 million, he added, “driven by
the better mix of deliveries in the quarter” particularly for its larger Praetor aircraft.

The company delivered five commercial airliners and nine business aircraft for the
quarter, with the latter comprised of five light jets — four Phenom 300s and one
Phenom 300E — as well as one midsize Praetor 500 and three large-cabin Praetor
600s, according to data from the General Aviation Manufacturers Association.

Overall, Embraer posted an adjusted net loss of $104 million for the quarter,

excluding special items, deferred income tax and social contributions, compared to a

$61.8 million adjusted net loss for the same period in 2019.

HFT)  “Embraer Says Business Jet Demand ‘Fairly Resilient’ Against COVID-19” National Business Aviation
Association (NBAA) (2020 4F 6 H)
https://nbaa.org/aircraft-operations/safety/coronavirus/covid-19-point-of-impact/embraer-says-business-

jet-demand-fairly-resilient-against-covid-19/

28 The European Business Aviation Association (EBAA) “European Business Aviation COVID-19
Impact Survey” (April 2020) https://www.ebaa.org/app/uploads/2020/04/EBAA-COVID-19-CEO-
Impact-Survey.pdf ETHFEHIZLHEEONRIZONTIE, EBAAp.4 Q3 &M,
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@Business Jet Market Feels Pandemic Impact (NBAA)

NBAA (2L % &, 2020 4F 4 H Oy A-ATRE IS & 13, 2019 FRRE & e~ RIS R B
ADRBLTH D,

April 2020 transactions expected to be down about 50% compared to April 2019.

JetNet data shows just over 80 sales and leases of pre-owned business jets in April
2020, compared to more than 200 in April 2019.

“May could actually be worse,” Cardarelli advised. “Deals that were in process

going into January and February were likely played out by the close of April.”

Sales will likely be down in the second and third quarters of 2020 and could recover
some in the fourth quarter, especially if an effective treatment is discovered for
COVID-19.

HiT)  “Business Jet Market Feels Pandemic Impact” National Business Aviation Association (NBAA) (2020 4
51)

https://nbaa.org/aircraft-operations/safety/coronavirus/covid-19-point-of-impact/business-jet-market-feels-

pandemic-impact/

®How the Pandemic Is Changing the Business Jet Market (NBAA)

NBAA Tl jet AVIVA2O 3 I 4 Sigari KICH LTA v & Ea—& %L THY,
Sigari RIZ £ 5 L ARITE Y /MEORZERIZK T 2 FHEIHMNT 2 & PRSI D,

jetAVIVA co-founder Cyrus Sigari says the pandemic is altering why and how some
companies fly. He anticipates that some aircraft operators will downsize their fleets
to smaller, more efficient aircraft and have less of a need for the larger, long-haul

aircraft that are typically used in international operations, which he thinks will

decline.

Hi7T)  “How the Pandemic Is Changing the Business Jet Market” National Business Aviation Association
(NBAA) (2020 7 H)

https://nbaa.org/news/business-aviation-insider/2020-july-aug/pandemic-changing-business-jet-market/
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®Business Aviation Outlook: Turning the corner on COVID 19 (CBAA)

CBAA 2 XD TKEIZHKITDH 2020081 AS 6 H 15 HETOEYRAY 2y hO#
PR L ONEITIERRICE S FIRICET 2 AT AE ) 304 02925 & 2020 4F 4 HiZ&T
DHBEDOE XAV =y FOFARRBEHIAATEY, KUY =y MEITKN~ A TR
80% L bW HIAHLNRKEL, /IMEY =y MEITH~A TR 60%DHELIALTHD LH
b, Lonl, MY =y MBI, 4 HZEICSHREEZ RS TV, 2020 46 A
15 HORBY = v MEDRIERN~ A F A 44%IZBEHDIR L, MY = v T~
A F A 23%F TEIELTWDH3,

30 Canadian Business Aviation Association (CBAA) “Business Aviation Outlook: Turning the
corner on COVID 19” (2020 4 6 A) https://www.cbaa-acaa.ca/CBAADocs/Rollie Vincent-
CBAA 2020 AGM-Virtual Final-June 17 2020.pdf KEICBITAHEIP XAV =y hOETHR %
A LTERNIZ DWW TIE, CBAA p.6 “YOY% Change in U.S. Business Jet Cyles by Size Category and
Type of Operation January-June 15 vs. January-June 15, 2019”2 &0 = &,

31 Thid.
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@DIATA

EBM 22 E S 2 (IATA) 13X 2021 4 2 H 3 H. 2020 E 0 R D22 55 232\ gl 4 b
65.9%IZ o7~ ERFEL TS,

The International Air Transport Association (IATA) announced full-year global
passenger traffic results for 2020 showing that demand (revenue passenger
kilometers or RPKs) fell by 65.9% compared to the full year of 2019, by far the
sharpest traffic decline in aviation history.

HiPT) TATA Press Release  “2020 Worst Year in History for Air Travel Demand” (2021 42 H)
https://www.iata.org/en/pressroom/pr/2021-02-03-02/

2020 FEOMZEFREOEIE T E LI U . EWNAIZATFEL 43%0. E R IZATHE 85%
Lo TWnD,

Air travel recovery in 2020 stalled after the summer
RPKs ended year down 70%: domestic -43%, international -85% y-o-y
Growth in international and domestic RPKs
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HiFT) © International Air Transport Association, 2019 . “COVID-19 Weak year-end for air travel and outlook is
deteriorating” (2021 42 H)

https://www.iata.org/en/iata-repository/publications/economic-reports/weak-year-end-for-air-travel-and-

deteriorating-outlook/ All Rights Reserved. Available on IATA Economics page.

2 MZEFRE L LT, MEBICWMEERMZ R L iExn) LIESEREZHVTNS,

57



2021 1% 2020 4EEE T 50% BN 5 FHIZZ2, TIRAY A 727 03H D, 13% iz V%
HNEHDHE LTINS,

Risk that 2021 RPKs might only grow 13% to average 38% of 2019 levels

Global RPKs flown, billions per quarter
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HiPT) © International Air Transport Association, 2019 . “COVID-19 Weak year-end for air travel and outlook is
deteriorating” (2021 42 H)

https://www.iata.org/en/iata-repository/publications/economic-reports/weak-year-end-for-air-travel-and-

deteriorating-outlook/ All Rights Reserved. Available on IATA Economics page.
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