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PREFACE 


This docu~iient i s  a r ev i s ion  of o u i  i096 r e p o r t ,  tsleasui-ino t he  
Regi.0~31 Economni c Si(111i f i  cance of Ai r o o r t s ,  Report No. ~ 

C O T I F A A I P P I 8 7 - 1 .  The car1 i f r  r epo r t  was prepared i n  response t o  
reques t s  fro111 tiie a i r p o r t  conii~iunity f o r  FAA gu ide l ine s  f o r  
e s t i~na t i r i g  nleasures of tile importance of indivit lual  a i r p o r t s  t o  
t hc i  r surrounding co~i~niuni Like t he  tile p resen t  t i  e s .  1 8 9 6  r e p o r t ,  
c!ocum.nt w a s  v:ritten priniari 1y f o r  a i r p o r t  managers arid pl anncrs  
whose budget and/or time c o n s t r a i n t s  r e q u i r e  t h a t  ir:~pact ana lyses  
Os conducted ill house, ra t t i e r  t h a n  by a c o n s u l t a n t .  For t h i s  
reason,  our ou ide l inc s  were prepared with s a a l l - and mediunl-sized 
!)ablic use a i r p o r t s  i n  e ~ i n d .  

-
I lie ycneral  orgat i iz?t  ion of the presetit docuiri~t;t r e n a i r ; ~  based on 
t h r  t i i s t i n c t i o n  betv:e~.li t i - i .nsportation b e n e f i t  zr;d economic i c ~ ~ a c t .  
'I'h? ~ i i a l c r i a l  in  Chzpter 3 ,  i;o~;;ever, i s  no:.: prcscnted ir i  t c o  
s e p a r a t e  chap te r s ,  one on dc f in i  t i ons  of econoo:ic i ~ ~ i p a c t  and i t i p  
c c l c u l ~ l i o n  of p r e l i m i n ~ r y  e s t i~ i i n t e s  and one on t h ?  p repara t ion  of 
a mot.? tletai 1ed econoliii c impact: assessnEnL. 

Throc~gtioutthe r e p o r t ,  d a t a  t o  be used irl the  rule-of-Liiu~nb 
e s t i~ l r a t i on  of t r a n s p o r t a t i o n  bene f i t  ant1 economic iliipact have been 
~rpilated.  I n  a d d i t i o n ,  in  Cha!)t:er 3 t h e r e  i s  a ne+i: s e c t i o n  on tlie 
e s t i ~ n a t i o n  of i11di1.e~: impacts, bascd or1 a  r e g i o n ' s  populatio!) 2nd  
o r ig i i i - de s t i na t i cn  t r a f f i c .  Also, t he  e a r l  iel- trcalilie!it of induce6 
impacts ,  i  . e . ,  regional n i u l t i p l i e ~ ' ~ ,  has k e n  r e f ined  t o  l a k e  the  
s i r e  of the  r eg ion ' s  population i n i c  account .  

[he  a u ~ h o r s  a r e  g r a t e f u l  t o  tiie marly u se r s  of tlie ! 9 g 6  i -e i~or t  f o r  
t t i e i r  comments and  suggss t ions .  !lc owe spec i a l  iiianks t o  Robel-t J .  
Z i~e lsdor f  of l f ) l ~ r  Smi ti i  Assoc ia tes ,  wlio provided us vii Lh d a t a  or1 \k!i 

i i r c  arid i  riduced impacts.  



The United S t a t e s  has t he  s o r l d ' s  riiost ex t ens ive  a i r p o r t  sysierii. 
Ti~csystem i s  e s s e n t i a l  t o  riatiorla1 t r a n s p o r t a t i o n ,  arid t h e r e  i s  a 
l 'rge Federal investmerlt in  i t .  However, most pub l i c  a i r p o r t s  a r e  
owned and operated by u n i t s  of local  government. 

Pub1  i c a i  I-ports must compete f o r  furids with o t h c r  ~~ovcl.!i~i~c~ittil  -
a c t i v i t i e s .  they 2 r e  s c ru t in i zed  during bvdyet p repara t ion  and may 
b? ihe sub jec t  of publ ic  debate ,  p a r t i c u l a r l y  iT  rilajor iinprovenie~its 
o r  IEW c o n s t r i ~ c t i o n  a r c  a r i t i c ipa ted .  They may eveti be ihe  t a r g e t  
of proposed r e s t r i c t i o n s  aimed a t  l i m i t i n g  a i r c r a f t  no ise  l e v e l s .  
i n  such instances, the  fu tu re  of an a i r p o r t  i s  c!eterniined pririi;ri l y  
th rowj t~  t h e  loca l  pol i  i i c a i  process.  

I 1  i s  important t h a t  tlie publ ic  and their .  r e p r ~ s e r ~ t a t i v e s  
a p p r e c i a t e  t h e  econoritic s i gn i f i cance  o f  a i r p o r t s  i f  they a r e  t o  
!:oniinue t o  support  theiil. This repor t  i s  desigrled t o  z s s i s t  
ana lyses  of the  economic i m p o r t a n c ~  of a i r p o r t s .  I t  i s  not 
intended f o r  use i n  i i n a n c i a l  f e a s i b i l i t y  s t u d i e s  o r  c o s t / b e n e f i l  
ana lyse s .  Rather,  i t  provides informaiiort l t l a t  t he  average ci lizetl 
iliay f i nd  useful  i;'iicn the cur ren t  and f u t u r e  t-ole of an a i r p o r t  i s  
bcing d i scussed .  

'[he r epo r t  i s  d i r ec t ed  t o  a \vide audience kii th val'ying l e v e l s  o i  
s o p l ~ i s t i c a L i o n  i n  the  f i e l d  of ecotioinics. One o b j e c t i v e  i s  t o  
encourage a s tandard approach to the  measurc?nrent of t h c  ecor\o~riic 
s ic j~i i f icar lcc  o r  a i r p o r t s .  l'he repor t  inc ludes  a  urli Toria s e t  of 
d e f i n i t i o n s ,  i l l u s t r a t i o n s  of ttlc I I ~ O S ~  c n a l y t i c a luseful  
t echniques ,  and desc r ip t i ons  of the  condi t ions  urider whicii tliey at-e 
niost app rop r i a t e ly  app l i ed .  Gerier-a1 ~ircthodologies a r c  ~11:phasized 
ra ther  than s p e c i f i c  i t ~ s t r u c i  ions. Thc procedures desc r i  lied i n  the  
rcpot-1. can be used t o  evaluit ie t he  ecorlori~ic s ign i f i ca t l ce  of an 
r - x i s t i ~ i g  o r  pl-c;poscd airpol.t  o r  t o  study tlie cor.sci{rlences of 
irici-eesed i i c t i v i t y  a t  ;ti a i r p o r t .  



The two nail3 i n d i c a t o r s  t h a t  lllay be measured arid c i  t ed  a s  eviti?nce 
O F  an a i r p o r t ' s  importance a r c  i t s  ?conoa~ic inipaci and i t s  
I .rcrisportation b e n c f i t .  Ecorloillic inipact i s  the reg iona l  econoi:~ic 
a c t i v i  t y ,  cmployi~~ent,aritl payl-011 t h a t  can be a t t r i b u t e d ,  d i r e c t l y  
and i n d i r e c t l y ,  t o  t he  opera t ion  of a  loca l  a i r p o r t .  I t  de sc r ibes  
t he  in~por tance  of a v i a t i o n  a s  an indus t ry .  Benef i t  i s  t he  s c r v i c c  
t h a t  a loca l  a i r p o r t  makes a v a i l a b l e  t o  t he  surrounding a r e a .  The 
s e r v i c e s  e~~ipl ias ized ill t h i s  r epo r t  a r e  tinie saved and c o s t  avoided 
by t r a v e l e r s ,  but b e n e f i t s  a l s o  include o t h e r  advantages ,  such a s  
i~~ijjroveclt r a n s p o r t a t i o n  s a f e t y  anti comfort. Bene f i t s  a r e  a rileasurc 
of the  iniproved t r a n s p o r t a t i o n  t h a t  the  a i  ]-port pl:ovid", and thus 
r e f l e c t  t he  primary motive of a  coil:l;urii t y  in  op' .r~.t ina a pub1 i c  
a i r p o r t .  

P ro i iL ,  o r  t h e  d i f i e r e n c c  beti.:eeri i~lcoillea n d  c o s t s ,  i s  a va l i d  
~ j ~ e a s u r eo i  the  v i a b i l i t y  of ii PI- iva te  bus iness .  iio\.iever, pubi i c  
a i r p o r t s  a r e  y n e r a l l y  operated a s  pub1 i c  u t i l i t i e s ,  with provisiori -
of scl -vice  ~ * a t l i e r  than p r o f i t  a s  tlie pl'iliiary motive. tiu us p r o f i t  
i s  riot p a r t i c ~ ~ l a r l y  r e l evan t  t o  (.he r ~ g i o n a l  econo11:ic s igt i i  ricarice 
of an a i r p o r t .  Financial  f e a s i b i l i t y ,  o r  t h e  a b i l i t y  of an a i r p o r t  
t o  pay i t s  b i l l s ,  i s  a r e l a i e d  sub jec t  t h a t  i s  u s u a l l y  considered 
IS par l :  of  tile ove ra l l  plannincj f o r  a  pub1 i c  a i rpor . t .  Tliis r epo r t  
does not inc lude  gu ida~ice  on lioiv t o  determine tile f i n a n c i a l  
feas i  bi 1it y  of an a i r p o r t .  

I n i o n n ~ t i o r ~about tlic cconoi:~ic s ign i f i cance  of a i r p o r t s  lias a  x ide  
v a r i e t y  of u s e s .  It i s  an i i~ipor tant  element in a i r p o r t  niastel- 
p lans  arid system p lzns ,  1)ccause i t  helps  t o  desc r ibe  tli? b a s i s  f o r  
arid consequences of tlie cievelopment of a i r p o r t s  and tile pub l i c  
involvement i n  tiielil. Tlie p u b 1  i c  i s  wore 1 i k e l y  t o  suppol't a i  I - ~ O I - ~ S  

when they a r e  awar-e of tl:e st lbstari t ial  p o s i t i v e  e f f e c t s  011 t h c  
su~.ro~indi i iga r e a .  Economic impact slid b e n e i i t  d a t a  can b? u s ~ f u l  
i n  eva lua t ing  t l ~ c  e f f e c t s  of proposcd a i r p o r t  use I -es t l ' ic t ior is .  
8e::eii 1 da la  can bc- co~:!bined with inconc PI -o jec i ions  t o  lielp 
detcrinirie tile viatii 1 i t y  of a i r p a r t  dc-velop~ii?ni p r o p o s d  s .  



iiri;ilysts should cons ider  :he ir1lend.d s p p l i c a t i o n  of t l i z i r  work 
i t s  probabl e audience arid design t h r i  I~ ana lgs i  s  a cco rd i~ ig iy. 
7rel iminary c a l c u l a t i o n s  derived froill r u l e s  of ttlui~ib provid? " b a l l -  
pa rk"  measures of an a i  r ] ) o r i i s  s i gn i  iicarice arid a r e  app rop r i a t e  
orlly v;hcn quick-response information i s  required i~r i t lp r e c i s i o n  i s  
not c c s c n t i a l .  More d e t a i l e d  a n a l y t i c a l  techniqcies, wliicll r e q u i r e  
more tirue and liloriey t o  perfoi-in, a r e  app rop r i a t e  v:lien a more p rec i s e  
e s t i ~ u a t e  i s  ncedetl. Detai led arialyses may be used t o  sc!pport major 
investment d e c i s i o n s  o r  a s  input i n t o  deba tes  of a t echnica l  
n a t t ~ r e .  

?, f r e q u e ~ i tflay: ill econorl~ic impact a n a l y s i s  i s  p r e sen i a t i on  of the  
resul  t s  ill a for~ii  t h a t  the  cvo'age rn?mber o f  tlie audience firids 
boring o r  i~n in fo rma t ive .  'I'll? purpose of the  study i s  u sua l ly  l o  
gain  pub1 i c  untlerstatidi r~g ant! suppor t ,  and ihe  f i n a l  r epo r t  sliculd 
be desigi~et l  ui.itii t h i s  in niirid. k balance siiould bs r n a i n t a i n ~ d  
b e t x c n  the  e f f o r t  in  [)repari~:g an i.nz.lysis and t h e  c i f o r i  i n  
d i  sse i i~inai ing th?  r e s u l t s .  

The fol  1ov:ing suc t ions  provide guidance on both s imple  rul  c-s of 
thur:\j and wore sophi s t i c a t c t l  a r ia ly t ica l  techniques .  Chapter 2 
pres2nts  a  ~i:etliodology f o r  the developracrit of measur-es of 
t r a n s p o r t a t i o ~ i  b e n e f i t .  Chapter 3 o f f c r s  sugges t i o~ i s  fo r  
e s t  i lnati l~g econon~ic illipacts by meznc of some s t a t i s t i c a l  r u l e s  of 
thunib, anti Ctiagtef- 4 o u t l i ~ i e s  a  b a s i c  approach f o r  coriducti~ig a  
coii~preiiensivc ecor!oirii~ assessraent. A b r i e f  su.m.t-y i s  presented i n  
C l i z p t ~ r5 .  



2 . 1  Catecrories of pub l i c -Kene f i t  

Bene f i t s  a r e  t h e  s e r v i c e s  t h a t  a  coi~!~i~utiity hopes t o  ob t a in  by 
developing and mai r i taining an a i r p o r t .  'They d i f f e r  froin cconoi~iic 
irnpact, which i s  descr ibed  i n  Ctiapter 3. A i rpo r t s  l)rovide a  
v a r i e t y  of publ ic  b e n e f i t s  t o  the surrounding s e r v i c e  al-c-as. The 
lilost s u b s t a n t i a l  of iliese a r c  the  tiriie saved and cos t  avoided by 
using s i r  t r anspo r t a t i o t i .  Thcse t r a n s p o r t a t i o n  b e n e f i t s  can b? 
expressed iri d o l l a r s ,  using the techrlique describcci in  t h i s  
chap te r .  Other b e n e f i t s  include tlic high l e v e l s  of s a f e t y ,  coinfot-t 
arid c o n ~ ~ e r ~ i e n c e  of a v i a t i o n ,  the  access  t h a t  a n  s i r p o r t  provides  t o  
t he  na t iona l  a i r p o r t  sysLe!:i, and e~iiiariccncnts t o  cornl~iunity wel l -  
tjcing. Tliese b e n e f i t s  cannot be expressed i n  d o l l a r s ,  but they can 
be explained and demonstrated by examples. In the case  of re l ieve i .  
a i r p o r t s  i n  ~ i i c t ropo l i t an  a r e a s ,  a reduct ion i n  tlel?ys a t  a i r l i n e  
a i rpor ' i s  can be c i t e d  atid cluatitified. 

2 . 2  Transgorta-ti-on. Eetief i  t 

'ihe primary b e n e f i t s  of an a i r p o r l  a r e  u sua l ly  t h e  time saved and 
c o s t  avoided by t r a v e l e r s  wlio use i t  over t he  next bes t  
a1 i z r n a t i v e .  Tile i 0 1  lowing procerlurc measures the value of t i r l~c 
saved and c o s t  avoided by t r a v e l e r s  a s  a  r e s u l t  of an a i r p o r t  
loca ted  a t  point  A ( s ee  Figure 2 - 1 ) .  Tile nea r i ' s t - c l  t e r n a t i v e  
a i r p o r t  i s  loca ted  21 C ,  c f a r t h e r  d i s t ance  fi.o~ir the  po in t  0 where 
ths t r i p  o r i  g i n a l c s .  Individuals  ant t o  t r a v e l  from O t o  B .  Ttie 
tinie saved by using a i r p o r t  A i s  itie c l i f fercncc !jet\.ieen t he  time 
f o r  t h e  0-C-I3 trill and the  time f o r  ttie aiore d i r e c t  0-A-.B t r i p .-
I he b e n e f i t  i s  the tiirie savcd pel- t r i p  tinies ttie ~iur~il)cl' of 
1;assenger t r i p s ,  a l l  inul t ip l icd by the  value of the  passengers '  
t ime .  Ttlere i s  a l s o  a  bene f i t  a s  a r e s u l l  o r  reduced rjround t r a v e l  
c o s t s ,  s i n c e  a i r p o r t  A i s  c l o s e r  t o  the  o r i g i n  of t r i p s  than 
a i r p o r t  C .  There could be acidiliorial bcr icf i ts  i f  tlie f l i g h t  
clistaiicc x ~ic l -c  s l ~ o r l e r  than tile a l t e r n a t i v e  f l i g h t  dist2::ce y .  In 



t h e  esanples  below, i t  i s  assuiilcd f o ~ '  t h ?  sak? o i  s in ip l ic i  t y  t h a t  
t h e  f l i g h t  d i s t s n c e s  a r e  equa l .  

FIGURE 2-1  

TRAb:SPORTATIOi$ BENEFIT O F  A N  A I R T O R T  


Ti le  v a r < a b l e s  ;Plat e ~ t i s t b e  cor~sio'ered i n  tiic a n a l y s i s  & r e  l i s t e d  in  
'I'able 2-1 .  I-iost o i  thern do not have t o  be d e t ~ r n i i n e d  for  escli 
a n a l y s i s ;  t yp i ca l  values  can be i~serl il)s:€?o'. The c r i t i c e l  
v ? i - i z b l ~ s  t h z t  n;ust bc d?t?rnincri f o r  each ind iv idua l  a n a l y s i s  arc-
<ti? nu:liber' of based a i  r c r a i t ,  t h e  nu~itber o f  pi~ssenc~el-si n  
com:nercial a i r  s e r v i c e ,  and t h e  access d i s t a n c e s  t o  t h e  a i  r p o r t c  a t  
P. arid C .  -.ine tot21 bene f i t  i s  thc  surri of  tiie t i r~ie  saving and 
t r a v e l  c o s t  reduction. The cquzt ions  a r e  sho:~/n s e p a r a t e l y  and i n  
the conbincd forinat. A laarc d e t a i l e d  a r i i~ lys i s  t h a t  cons ide r s  t he  
coz: of s i r c r a f t  f l i ~ h t  tinic m?.y b:' ~ i a n . a n : ~ di f  t h e  distarici '  x i s  
subs ta r i t i a i  i y  u i  

. . r-Iieren! fro~ii the  d i s l ance  y ( s e e  I-c.fcrcnce 6 ) .  

Annu61 Passprig?~-s = FGN t Y 
0-C-5 tiaie = b / P  + y / S  
0-A-8 t ime = d / P  .I. x / S  
Annual Benef i t  - E ( F G N  Y )  (b/? + y / S  - x / S  - d/P) 



TABLE 2-1 


TRANSPORTATION BEJdEFIT V A R I A B L E S  


Svnbol Variabl E.S 
Typical 
Valve 

(Use ac tua l  
da t a  when 
a v a i l a b ) ? . )  

G I t i  ne ran l  c(!eralions pcr bascd a i  rc i -af t  300 
per year  (1) 

N NumSci- of Oascd a i r c r a f t  a t  a i r p o r t  A v a r i e s  

d Gl-our:d access  dis ta l ice  t o  a i r p o r t  Ii var i  e s  
(mil c s )  

E Passenger time value ($/hour)  ( 2 )  30 

F Kumber of passetigers pel' t r ip  pel-
general  av i a t i on  a i r c r a f t  (3) 

P Car speed (a.p.h.) 4 5 

(1 	 Car c o s t s ,  including 6 m ~ r t i z ? t i o f i  
(t5/iiti 1 c )  ( 4 )  

h 	 Grorlnd access  t1isti:nce t o  iil t e rna t iv t !  . v a r i e s  
s i r p o r i  C (ii~i l e s )  

Y 	 /~onual passer:g?r-s i n  commercial s e r v i c e  v a r i e s  

Three addi t i o i ~ a l  varia!,les a r e  needed when of the  a i i e r n a t i v e  
a i l -por t  s u b s t a n l i a l l y  changes f l i g h t  d i s t a n c c ,  i . e .  x : y.  

Di rec t  f l i g h t  d i s t ance  f~.onio r i g i n  var i  es 
a i r p o r t  A lo  d e s t i ~ i a c i o r ~a i r p o r t  13 

x 



Y 	 Al te rna t ive  a i r p o r t  C t o  d e s t i n a t i o n  v a r i e s  
a i r p o r t  5 f l i g h t  d i s tance  

5 	 General av i a t ion  o r  regional a i r l i n e  va r i e s  
a i r c r a i t  speed (m.p.h.)  

( i )  	 A n  operat ion i s  e i t h e r  a latiding o r  1'. t a k e o f f .  A i r c r a f t  
based a t  a i r p o r t s  with a i r  t r a f f i c  cont ro l  towers averaged 
302 i t i n e r a n t  opera t ions  in  1985. 

(2) 	 There i s  no source of p rec ise  data  on the  value of passenser  
tiliic, The FAA uses $30 per hour f o r  estir~iatir lg the value of 
a i r c r a f t  owners' a n d  pi l o t s '  t ime f o r  i n t e rna l  repor t ing  
purposes. The A i r c r a f t  Ou~ners and Pi l o t s  Assoc ia t io~ l  (AOPA) 
r epo r t s  t l i a l  t he  average annual iricor~in of i t s  nentbers r . 2 ~  
$62,800 in  1990, which equztes t o  530.19 per  hour. The FAA 
used $29.60 per  hour a s  z n  cs t i ioate  of t h e  value of dotiiestic 
a i r l i n e  passenger time i n  1990 f o r  co!iip:~tinq the cos t  of a i r  
t r a f f i c  dcl ays .  

(3)  	 The average number o f  passengers per t r i p  v a r i e s  viitli 
a i r c r a f i  iype a n d  i s  1 . 4  f o r  s i n g l e  engine p i s ton  a i r c r a f t  
with 3 s e a t s  o r  l e s s ,  2.4 for  s i n g l e  engine p i s ton  z i r c r a f t  
with 4 s e a t s  o r  illore, and 3.0  f o r  multi-engine pistori 
ai  r c r a f t  . See Reference ( 9 ) .  

(4) 	 'Tile A1112rici;n kutonobi 1 e Association rc-ports t h a t  a rnediun- 
s ized  automobile driven 15,000 milcs a year  c o s t s  $0.393 per 
mile  t o  ope ra t e  i n  1992. 



R ~ d i ~ c e dGroutid Travel C-ost. 

Annual Ground Tr ips  = GN t Y 1  

0-C-8 t r i p  c o s t s  = Q 11 

0-A-B t r i p  c o s t s  = Qd 

Annual Berlefi t = (GN + Y )  (Qb - Qd) 

Total Gcnefit  

\*!here x = y ,  

Total Annual Beriefil = E ( F G N  + Y ) ( b / P  - d/F) + (GW + Y ) ( Q S  - Qd) 

The t r a n s p o r t a t i o n  b e n e f i t s  fro~il sa~nple  a i r p o r t s  vtitli varioil: 

a c t i v i t y  l eve l s  a r e  i l l u s t r a l e d  in  Tahlc 2-2.  


2 .3  Rules of 'rhumb 

The t r a n s p o r t a t i o n  bencfi  t s  dcperid on sevcral  va r i ab l  c s ,  
j ) a r t i c u l i r l y  t he  addi t i o n a l  grour~d t r ave l  involved in  reaching an 
a l t e r n a t i v e  a i r p o r t .  \,Illen t h a t  ground t r ave l  ( b  - d)  i s  20 w i l e s ,  
and tlie o t h e r  v a r i a b l e s  are a s  st~owri i n  Table 2-1,  t he  annual 
t ~ e n e f i tfroin ihe  a i r p o r t  i s  $12,330 per  bzsed a i r c r a f t  p lu s  $2i.!2 
pc-r passenger enplaned o r  dcplanetf i n  c o ~ n i ~ i ~ r c i a l  As c r v i c c .  
p ropor t iona te  adjustment sliould be tilade t o  the b e n e f i t s  i f  tlie 
a d d i t i o n a l  grourld t r ave l  (b - d )  , i s  not equal t o  20 o ~ i  l e s .  For 
i n s t a n c e ,  i f  b - d i s  equal t o  10 mi les ,  t h e  b e n e f i t s  would be on iy  
ha l f  a s  g r e a t ,  o r  $6,165 p". based a i r c r a f t  and $10.56 per 
commercial passenger.  I f  b  - d i s  equal t o  40 w i l e s ,  the  b e n e f i t s  
would be twice a s  g r e a t ,  o r  5211,660 per based a i r c r a f t  a i d  $42.24 
per  passenger in  com:~iercial s e r v i c e .  These f i g u r e s  can be used a s  

'G!r ,  t h e  nunber  o f  cinni.ia1 itinerant G?, o p e r a t i o n s ,  i s  cqual 
t o  t h e  nurr,ber of GX-re la t ed  ground t r i p ? ;  r,ll t.lir: ;issui:;ption t n z t  
p a s s c n g c r s  n a k i n y  e Gh t r i p  t o g e t h e r  a r c  a c q u d i n t c d  and will 
::!iarti one  a u t o m o b i l e  i n  t r a v c l l i n y  hc';i.!cen the t x - i p  o r i g i n  and 
the i c i r p n r t .  Y ,  t h e  number of  a n n u e l  ca:r,acl-cii.? p,?sserigsr-s,  
e:ju'?ls t h e  1inmbc.r o; cjr:c;und tl:i~!,r. r c l a t c d  t o  c o n m f r c i a l  service 
on  thr? ass;l:.:ption t h z t  2;lr.h cozce r -c i a1  pa:;L;c'riqcr. i.3 t l : ; l i r e l l i t q  
a J o n c  a n d  r e q u i r e s  a s c p ~ r n t cfiaCor vc!iicl e .  



A P P R O X I l ~ l A T E  EEKEFITS  FOR VAKlOUS A C T I V I T Y  LEVELS 

I - d :  
Annual Rec!uction i n  Valuc Reduction i o t a 1  Annual 

Based Co~;::i~crc Distance of in  Travel i a 1 t o  iirnc 'rranspor-taL.ioc~ 
A i  r c r a f i  Passengers (1)  Air'l)orL (2 )  Saved Cost Eencfi t 

( 1 )  	 Includes oiily or igi i i  and  d ~ s t i n a t i o n  t r a f f i c ;  does not iliciude 
t!irouyh o r  t r a n s f e r  pcssengers.  

(2) 	Hiyhia/ay ~ i ~ i  the point  v:here t l - ips  beyit? ot' lcagc rn?asu~'ed f r o ~ i ~  
f n d ,  t y p i c a l l y  t h e  t r a v e l e r ' c  i 'esidcnce o r  p iace  o f  busit:e.s. 



a r u i e  o f  thumb t o  es t imate  t he  t r a n s p o r t a t i o n  b e n e f i i s  of an 
zirpol- t .  

For example, an a i r p o r t  beirig s tudied has 25 based a i r c r ? . f t ,  arid a 
I-cgional a i l ' l i r ~ e  served 6,000 passengers a t  t h e  a i r p o r t  i n  t he  

-
preceding yea r .  ~ h c  ncares t  a l t e r n a t i v e  a i r p o r t  i s  20 higheay 
miles f a r t h e r  f ron  the  area served by t h e  a i r p o r t  under s tudy .  The 
t o t a l  annual t ranspor ta t io l l  be~ ie f i  t froni t h p  a i r p o r t  i s  25 a i r c r z f t  
t i~ i ies512,330 per  a i l -c ra f t  plus 6,000 passengers times $21 .!2 per  
passenger,  o r  $434,970. 

An ana lys i s  can be used t o  determilie t he  add i t i ona l  b2t ief i ts  tliat 
:.ti 1 1  r e s u l t  froin increased a c t i v i t y  a t  an a i r p o r t .  The iricreased 
a c t i v i t y  slay be t h e  r e s u l t  of gradual g~-owtti i n  t l ls  dsni~nd f o r  a i r  
trans{)or.tation (passenger enplanen~ents i n  the  U.S.  a r e  f o r e c a s t  t o  
i nc rease  a t  a r a t e  of 4.0 percent per anlium from 1991 thru 2003):, 
o r  i t  r113y occur rap id ly  as the  r e s u l t  of an improvement t o  t h e  
a i r p o r t  o r  t he  in t roduc t ion  o f  new s e r v i c e .  \*Illen t h e  expected 
rlumber o f  addi t iona l  based a i r c r a f t  arid coin:~~ercial passengers i s  
knotit~i, the anz ly t i ca l  technique o r  r u l e  of thtjl~ih descr ibed i n  t he  
preceding sec t ions  can be used t o  estitnatc! tile iricrcascd b c r i ~ f i  1. 
This inforri~ation rliay be used t o  eva lua te  proposals  t o  improvc cn 
a i r p o r t  o r  r e s t r i c t  a i r p o r t  growth. 

2 . 5  Reduced Delavs 

A general  aviatiori  air.port i n  a ~ue t ropo l i t an  area inay bt' designateti  
a re1 icver  a i r p o r t  l)y tlie Fctleral Aviation kdministt-ztion.  11) 
addi t ion  t o  providing acccss t o  t he  surrounding a r e a ,  t he  a i r p o r t  
r e l i e v e s  corigcstion a t  a busy a i r 1  i r ~ e  a i r p o r t  by providing general  
av i z t ion  a i r c r a f t  with an z t t r a c t i r e  a l t e r r i ? t i v e  landin? a r e a .  For 
i n s t ance ,  Teterboro Airport  in  New Je r sey  is  a r s l i e v s r  f o r  Neeal-k 
A i rpo r t ,  serving over 409 a i r c r a f t  t h a t  inigli; o therwise  land a i  
Keviark and add t o  congestion t h c r c .  



The value of delay reriuction resu l  l i ng  frori~ a  re1 i e v e r  5 i r p o r t  can 
be coillp:~ted by es t inla i ing tile anoutit of t r a f f i c  t h a t  would be added 
t o  t h e  a i r  c a r r i e r  a i r p o r t  i f  t h e  r e l i e v e r  WerE not a v a i l a l ~ l c .  arid 
then us ing  an a i r p o r t  cc?pacity inodei t o  compute annual d c l a y s  
before  and a f t e r  t h i s  t r a f f i c  i s  added. For ca l enda r  y e a r  1987, 
v a r i a b l e  opera t ing  c o s t  (creiv, f u e l ,  maintenance) averaged 
$!,465.00 per  a i rbo rne  hour f o r  an a i r  c a r r i e r  a i r c r a f t  p lus  $26.20 
per  passenger hour. 3 A i r c r a f t  delays  i nc rea se  e x p o r i ~ n t i a l l y  as 
t r a f f i c  i s  added t o  a congested a i r p o r t ,  so  the  b e n e f i t s  of an 
e f f e c t i v e  r e l i e v e r  a i r p o r t  a r c  usua l ly  q u i t e  l a r g e ,  and may be 
~ilzasured i n  m i ?  l i o n s  of do1 l a r s .  

Sonn bene f i c i a l  i ispecis of a i r p o r t s  2,-e s i gn i  f i c21 i t  b u t  d i f f i c u l t  
t o  a i ~ a n t if y .  For example, j i r p o r t s  con t r i bu t e  t o  the prom;)t 
d i agnos i s  and t reatment  of d i s ea se .  Blcod and t i s s u e  samples a r e  
s e n t  by a i r  l o  rnzdical f a c i l i t i e s  f o r  a n a l y s i s ;  i s o t o p e s ,  serum and 
a n t i  t ox in  t h a t  cannot be s to r ed  l o c a l l y  are shipped by a i r  \.;henever 
arid wherever they a r e  needed; organs f o r  tr.ansplarit o p e r a t i o n s  a r e  
sliipped by a i r ;  a r ~ dp a t i e n t s  oftel l  t r ave l  by a i r  f o r  d i a l y s i s  anti 
o t h e r  tt-eatment not a v a i l a b l s  in  t h e i r  co~i~rnurii t y .  

A fiunibcr of high schoois ,  co l i cges  and  u n i v e r s i t i e s  liave a v i a t i o n  
programs, and illany o f f e r  dearees  in iliese s u b j e c t s .  Tlie progr6as 
a r e  designed t o  t r a i n  young people fo r  c a r e e r s  i n  a v i a t i o n .  
Gencral a v i a t i o n  i s  a  nlajor t r a i n i n g  ground f o ~ '  tile a i r l i r ~ i !  p i l o t s  
oT tonorrow. Such vocatiorls lilay bz conceived z n d  nur tured a t  the  
l oca l  pub l i c  a i r p o r t .  

A i rpo r t s  a r e  v i t a l  c i v i l  defense f a c i l i t i e s .  They a r e  ex t r ene ly  
d u r a b l e ,  and a v i a t i o n  i s  a  key source of r e l i e f  from na tu ra l  
d i s a s t e r s  such as f loods arid cartiiqul?l:es. They a l s o  support  
pol i c e ,  C i v i l  Air P a t r o l ,  arid National Guard a c t i v i t i e s  and inay be 
used by a i r c r a f t  involved i n  p ipc l i ne  p a t r o l ,  d e t e c t i o n  of fuc l  and 
cheiriical s p i l  I s ,  a n d  f o r e s i  i i r e  de txc t ion  and suppre s s ion .  



! i l e  i t  i s  usua l ly  not ! )oss ible  l o  pr.edicl such uses  o r  i o  exprsss  
them i n  d o l l a r s ,  they car] be i i l u s t r a t e d  by rc fe re f ices  t o  s p c c i f i c  
i n s t ances  i n  which t h e  local  o i r p o r t ,  o r  orie iri the  ycner.ai a r e a ,  
was used i n  arl elirergcncy. Anecdotal ev ide~ tce  arid sulirxaries of case  
s t u d i e s  can add a  new diniension t o  discussioris  of a i r p o r t  belief i i s .  

2 . 7  S t i t r ,u la t io~i  of Business 

kviat ior t  i s  an esser t t ia l  for111 of business  t r a n s p o r t a t i o n ,  and i t  
has helped t o  shape tlie s i z e  end s t r u c t u r e  of inany m ~ j o r  
co rpo ra t i ons .  The presence of an a i r p o r t  and t h e  types  of s e r v i c e  
i t  provides  a r e  illlportarl: cons ide ra t i ons  in  :tic s i t i n g  of business 
and i n d u s t r i a l  f a c i l i t i e s .  Large a i r p o r t s  a r c  magnets f o r  
w a r c h o u s i r ~ ,  d i s t r i b u t i o n  c c n t e r s ,  o f f i c e  parks ,  h o t e l s ,  and o the r  
development. Smaller a i r p o r t s  help t o  a t t r a c t  i ndus t ry  t o  Sll!rill-
and medium-sized c o ~ n u n it i e s ,  thnugli they ml~st  work i n  concer t  rri t h  
other- f a c t o r s  such as the a v a i l a j i l i t y  of a  market,  raw ~ ~ i a t e r i a l s ,  
l abo r ,  u t i l i t i e s ,  favorable  t reatment  by local  governmlnt,  low 
t a x e s ,  co~iiiilirtii i y  a i~cn i  t i e s ,  arid s i  t e s  t h a t  a r e  econo~ilical t o  
develop.  As an iaiportani pa r t  of a r u r a l  a r e a ' s  t r a n s p n r t a t i a n  
network, a n  a i r p o r t  i s  a Factor i r i  fos ter i r lg  t )us iness ,  

2.0 P.czs> t o  t h e  N:3tiorial Air.rjort: Systenr 

S t a t e  and local  agencies ,  workil~g with the  Federcl goverriineri:, h:?ve 
provided the  United S t a t e s  vtitti tlie wor ld ' s  nlost exterisive and b:?st 
equipped a i r p o r t  system. These a i r p o r l s  acc01a:riodate aboui 
40 percent  of the  coi~i:~iel-cis1 t r a f i i c  i n  tlre world,, and 60 percent  
of t he  general  a v i a t i o ~ i  t r a f ; i c .  I: i s  tfirougfi t he  loca l  a i r p o r t  
t h a t  E n  a r ea  ga ins  access  to  t h i s  important na t i ona l  r e sou rce .  

2 .9  Recrest ion 

kbout 50 percent  of t r ave l  on cor;i:nercial a i  rl irlcs arid about 
30 percen t  of general a v i a t i o n  t r i p s  a r e  f o r  r e c r e a t i o n  o r  
v a c a t i o n .  Tlis recrea t iona l  uses of grncl-a1 a v i a t i o n  iriclutle 
s a i l p l e n i n g ,  sky-diving,  f l y ing  tiow b u i l t  a i r c r a f t ,  and local  
s i g h t s c e i n q .  Thcsi. a r c  211 iil~portr?ntsourcc of r.ecrr?ation and 
entel-tainiiient arid ? I s0  p r ~ v i d ?  reverlues t h a t  .Ilelp t o  defray the  
ccis t o f  dcvelcping and op-rillinjl a i r p o r t s .  



There i s  a  v a r i e t y  of c o e ~ i e r c i a l  a c t i v i  l i e s  ilivolving a v i a t i o n  
above a n d  beyond the  c a r r i a g e  of p a s s m g e r s .  Air  cargo accounts 
for severa l  d i s t i n c t  bus inesses ,  including a i r  fr-ciglit ar:d express  
del i ve ry  o r  sr~lall p a r c e l s ,  {.:any higll-value goods a r e  slri ppcd by 
a i r ,  and even r e l z t i v e l y  low-value, heavy goods, such a s  automobile 
p a r t s ,  a r e  ofLen shipped by a i r  t o  niir~ic~iize inventory and 
v:areliousi ng c o s t s .  General a v i a t i o n  a i  r c r a f ;  a r e  used f o r  such 
con::nercial a c t i v i  l i e s  a s  a g r i c u l t u r a l  a p p l i c a t i o n s  ( e . g . ,  crop 
d u s t i n ? ) ,  p i p e l i n e  and u l i l i t y  l i n e  p a t r o l s ,  t r*anspor ta t ion  of 
c h ~ c k s  and recol-ds of cornnli.rcia1 l r a n s a c t i o n s ,  and on-deilrancf a i r  
t ax i  and c h a r i c r  s e r v i c e s .  



Econorlic ilripacts rireasurc the  importa~lce of a \ ~ i a t i o n  a s  an i n d u s t r y ,  
i n  Cer-111s of the  ni~ploy~irent i t  p ros iacs  and the goods and s e r v i c e s  
i t  consuines. )!hi]? t h e  b e n c i i t s  descr ibed iri Clizpter 2 a r c  t h e  
pri~ilary ~ ~ i o t i v e  f o r  a i r p o r t  development, econoilli c i i~ipacts  z r e  
benefi c ia1 r e s u l t s  t h a t  help  t o  genera te  and s u s t a i  rl pub1 i c  support  
f o r  a i r p o r t s .  The io l  lowiriy t ief i r l i t ions  cover v i r t u a l l y  evcl-y type  
of ccononic impact app l i cab l e  t o  a i r p o r t s :  

3 i r e c t-...- irnr!& a r e  consequ?nces of a c t i v i t i e s.. -. -. F C O ~ ~ O ~ I ~ ~ C  ca r r ie t l  ou t  
a t  t he  a i  r p o r t  by a i  1-1i ~ i e s ,  a i  t.pori liianageilierlt, f ixed base 
ope!-ators, and oihel- t en3nts  v ~ i t h  z d i r e c t  involve~ilelit i n  av ia t io t i .  
Cmpl oying l abo r ,  purchasing loca l  1y-produced goods and s e r v i c e s ,  
and cor i l rac i i r~y  f o r  a i r p o r t  constr i tc t ion ~ .nd  c z p i t a l  imp~'oveilifr:Cs 
are  exarilples of a i rpot- t  a c l i v i  t i c s  t ha t  ypncra te  d i r e c t  inipacts.  

So(;ic d i r e c t  impacts,  1 i k? a i r p o r t  ei1!1)loy11re1it, O C C U ~on s i  t c ;  
o t h e r s ,  l i k e  loca l  production of goods and s e r v i c e s  f o r  use a t  i h e  
a i r p o r t ,  may occur o f f  s i t e .  -,rrle disti11guishi1:g feaiut-e o i  a 
d i r e c t  i~npac t  i s  t h a t  i t  i s  all 1nii:ediate consequence of a i r p o r t  
cconomi c a c t i v i t y .  

S t r i c t l y  speaking,  d i r e c t  i l i ~ p ~ c t s  I-ep~.eseiit econoi~iic sIlou1:I 
a c t i v i t i e s  t h a t  would no i  have occurred in  t h e  absence of t h e  
a i ~ ' p o ~ ' i . I f  i i  were deteririi~led t h a t ,  \ri thout  t h e  a i r p o r t ,  soii~c on- 
s i t e  el!lployees would be doing co~nparable work e l s cv~he re  it1 t h c  
r e g i o ~ l  \.riCliou; ciisplacin: o l h e r  workei.~,  t h f i r  c.iliployinent should 
not bc p a r t  of t he  a i r p o r t ' s  con t r i bu t ion  t o  loca l  cconcinic 
a c t i v i t y .  This would be s i g n i f i c a n t  in  a r q i o t i  wit11 f u l l  o r  near-
i u l  1 eniploy~sent, \:.here a i  r po r t  employnie~:t niiyllt draw v:nt.ker-s away 
from o t h e r  employe?-s i n  the  reg ion ,  wiio tlien hsvc t o  ope ra t e  t l i e i r  
I,usinesses i.i t h  l e s s  l2bar- than they viould otiic.ririsc ernplop. A 
s i m i l a r  problem i s  poscii by the poss ib i l  i t p  t n s t ,  i n  t.he 2 b s ~ n c e  of 
t he  a i  rpor-t, the  r q i o r ~  ~i : iy!~t  i ~ ? v e  cievelopcd a1 i e i -na t ive  iiiodes of 



coli!ii!ori car'rict.  tranr;portatio:, more ex tenc ive ly  and t l ~ u s  c r e a t e d  
eln?loy~n?nt o p p o r t u n i t i e s  fo r  workers no;,: c-mployed a t  t h c  a i r p o r t .  

As a p r a c t i c a l  ma t t e r ,  ho!ever, i t  wi l l  r a r e l y  be c o s t  e f f e c t i v e  t o  
develop a base-case scenar io  t h a t  d e p i c t s  the  economy of  t h e  region -w i  tliout the  a i r p o r t .  rhc t ime atla resoiirces required f o r  t h i s  
e x e r c i s e  w i  11 seldola warrant t he  rest11 tirig ir~~provenient i n  t h e  
e s t i ~ i ~ a t c so f  c~:rployrnent, payrol l  , and cxpendi t u r e  irrl;)acts, 

Expendi t u r c s  by a i  r l  i n e s ,  f i xed  bascd ope ra lo r s ,  anti t e n a n t s  
gene ra t e  d i r e c t  impacts, but only those t h a t  induce basi l less  
a c t i v i t y  a r e  r e l evan t  f o r  2 rcgional  econoinic asscssm?nt.  For t h i s  
reason ,  i t  i s  inlportani t o  d i s t i n g u i s h  between ( a )  t he  l oca l  value-
added component of expenditui-es and (1)) thc .  regional  innport 
coil!porlf~it. Thus, a i r l i n e  expendi turi-s ari fils1 gens ra t e  local  fu.1 
s t o r a y e  and d i s t r i b u t i o n  s e rv i ce s  and the  importa t ion of fue l  i n t o  
tile r e g i ~ n .  i n  alost p a r t s  o f  tli? country ,  only t he  forilier 
component i s  r e l evan t  f o r  the  a n a l y s i s .  

Sii:iiiar cons ide ra t i ons  apply t o  :he expendi tures  of g i f t  stlops, 
r e s t a u r a n t s ,  and ot l icr  a i  r p o r t  bus i~ i e s se s  t h a t  purcliase reg iona l  
irs!lorts f o r  r e s a l e .  They may apply as well t o  a i r p o r t  cons t r i i c t ion  
and c a p i t a l  improvements. 

11 ld i r ec i  irtlpacts d e r i v e  pr i lnar i ly  from o f f - s i  te  economic a c t i v i t i e s  
t h a t  a r e  a l t r i b u i a b l e  L O  the  a i r p o r t .  These a c t i v i t i e s  inc lude  
sei-vices provided by t r ave l  agenc ies ,  h o t e l s ,  !*eSi.auriir!ts, and-r e t a i  1 e s t a b i  isi~lllnnts. I hesf e n t e r p r i s e s ,  l  i ke  a i r p o r t  bus ines se s ,  
miploy 1abor ,  purcllase local  1 y produced oootls arid s e rv i  c c s ,  and 
i n s e s t  i n  c a p i t a l  expansion and i~iiproveraents. . i n d i r e c t  impacts 
d i f f e r  :roll: d i r e c t  inpac ts  i r ~  Lila1 they ur iy i r ia te  c n t i  r e l y  o f f  
s i t e .  The sarrle c?.veats regat-dirig rcgionzl irsports app ly .  

Like d i r e c t  impacts,  i n d i r e c t  impacts should t h e o r e t i c a l l y  
repvesen t  econoiilic a c t . i v i t i e s  tl:ai would not have occurt-ed i n  t h e  
absence of 1/12 a i r p o r t .  For t h i s  t~eason,  i t  would be d e s i r a b l e  t o  
d i s t i n g u i s h  b?t:.e?n t o u r i s t s  ( n ~ d  otlier v i s i to t -S)  v!110 woilld 1101 

have t r a v e l l e d  t o  t he  I-egion i f  t h ? r e  v!wc rno a i r p o r t  2nd itios? v:ho 
~;;oul(l have co~;l? sny;;'ay by r.orne o t h e r  iorai of ti-aricparLal-ion. Or11y 
h e  ior:lier a r e  real  1:) r ? l > ~ t i i  f o r  t h e  e s i i ~ ~ i a t i o r io i  i r ~ d i r e c t  



i ~ p a c t s .  Unfcr tunatelg ,  i t  i s  seldom f e a s i b l e  t o  mak? t h i s  
d i s t i n c t i o n .  A s  a r e s u l t ,  t t ,e  impscts of expendi tures  o i  t o i i r i s t s  
and ot t ier  v i s i t o r s  a r r i v i n g  a t  ihc a i r p o r t  may be ove r s l a l ed ,  
p a r t i c u l a r l y  f o r  regions t h a t  al,c e a s i l y  dccessi  b lc  by r a i l ,  bus, 
and automobi 1e .  

Induced i e a ~ s c t s  a r e  t he  nlultipl i e r  e f f e c t s  of t he  d i r e c t  aiid 
i n d i r e c t  impacts. Ttiese a r e  t he  increases  i n  employ~ii?nt arid 
incomes over and abovc the combined d i r e c t  and i n d i r e c t  impacts, 
c rea ted  by success ive  rounds of spending. For example, most o f  ?he 
take-home income earned by a i r p o r t  employees i s  spent l o c a l l y .  
Seine o i  t h i s  spellding becomes ir~conie t o  loca l  irldividual s v:lio 
provide s e r v i c e s  t o  t h e  a i r p o r t  employees. Some of t h e  spending by 
a i r p o r t  eritl)loyees goes t o  local businesses  and beconies income t o  
t he  business  ov/ners arid t h e i r  employees. The11 p a r i  o i  iliese 
second-round iricoines a r e  a l s o  spent l oc3 l ly  and thus  becoil~e ilicoltie 
t o  another  s e t  of i nd iv idua i s .  As successive rounds of spending 
occur ,  bddi t ional i ricoi1:e i s c~.eaLed. 

Altliouyh sotile of t h e  irlduced impacts occur l o c a l l y ,  some a r c  f e l t  
ou t s ide  t h e  i-egiori because of regions1 im2ort cooiponer~ts of tlie 
goods and s e r v i c e s  purcttased. I t  i s  i~ i~por ' i an i ,  t h e r e f o r e ,  t h a t  tile 
s p e c i f i c  rnultiplic7r f a c t o r s  s e l ec t ed  f o r  the a n a l y s i s  :ake regional 
imports i n t o  account.  /,lore eco~~on:- ;cal iy  reg ionss e l i - s u f f i c i e n t  
have i~ iy l le r  r ~ i u lt ip l  i e r s  than do reaions t h a t  a r e  more d e p ~ n d c n t  on 
I-cgional imports,  because lilore of the spending arid respendi ng i s 
done i n  (.he a r e a .  Si111i I a r l y ,  two o r  slore coiiriti es  considered 
toge the r  as  one ecoiion!ic r q i o n  wil 1 have higher  n i ~ ~ l t i p l  i e r s  thari 
wi 11 each individual  county.  S u g ~ e s t i a n s  for  sel 'ecti ng and 
applying iiul t i p1  i e r s  a r ?  presented l a t e r  iri t h i s  chzpter .  

~ o t . ~ l . ~ i t ~ ~ p a c ~ ;lhe suiii of tlie d i r e c t ,  i n d i r e c t ,  and induced a r e  
impacts.  

!,!iciespread adoption of tile abovc dcf i l i i t io i i s  bv;or~ld c o n t r i b u t e  t o  
the  con~parabi 1 i t y  of d i  ffer-ent airi:ol-t iiilpact assessnt-.nts. The 
fo l  lov:ing scct ioi is  iriciicaie how ihese d e i i n i  t i o n s  can be u s ~ f u l  t o  
a n a l y s t s  i n  suggesting thc  kinds of daia  t ha t  should bc c n l l e c t e d  
a~:d the :.:dys i n  ::'liich thcse  data  sho~i id  be analyzed.  



This  s ec t i on  p rc sen t s  r u l e s  of t h u m b  f o r  developing rough e s t ima te s  
o f  an ~ C O I I O ! ~ I ~ Ca i r p o r t ' s  i n~pac t s ,  coinpari.ble t o  t he  r u l e s  of thumb 
c i  teti i n  Sect ion 2 . 3  fo r  es t imat ing  b e n e f i t s .  I4oi-e p r e c i s e  
e s i  i1:lates may be obtained by using the  rncthadoloqy presented in  
Chapter 4 .0 .  

Rules of tllurnb have been developed f o r  two catenaries of a i r p o r t s :  
! Air  c a r r i e r  a i r1)or ts  
2 .  General avSation a i r p o r t s  

S t eo~.-.!.-diit.eriaine em!?~~y~?c~i.i?t._th:-.s.il-r,~ri. 

I f  t o t a l  a i  r po r t  en~ployrnent i s  kf10\.!1i, t he  i?nalyst n.?y proceed t o  

S t ep  2 .  I f  a i r p o r t  emptoyiilcnt i s  1101 known, i t  can bs csti~iii.tt.-dby 

t h e  fol1ov:ing r u l e :  


For an a i r p o r t  s c r s i n g  iilore t h a n  1 mi l l ion  pas scngws  a  yea r ,  
v ~ it h  rilore t lwn  10 ope ra t i ons  eriiplopees and 100 o r  nlore t o t a l  
employees, the  a i r p o r t  has 650 employees for' every mi 1 1 ion 
commercial passengers a  y e a r ,  including through passengers .  
Th? unce r t a in ty  associated r ~ iti1 this s l a t i s t i c z l  ly der ived  
c o e f f i c i e n t  (See Appcndix A )  can he ind ica ted  by a plus-and-
minus 20 percent  in te r .a l ,  with 1cv;cr 2nd upper 1 imi t s  of 520 
and 760. For exawple, an a i r p o r t  with 10 ini l l i o n  commercial 
passengers a y e a r  xould almost c w t a i r i l y  fa1 1  iiig- i n  t h e  
-i~;:erval from 5,200 t o  7,000. This r u l e  does riot apply t o  
siiial l e r  con-nerci a1 sel-vice a i r p o r t s ,  but i t  should be f a i r l y  
easy t o  count employe~s  d i r e c t l y  a: t he se  f a c i l i t i e s .  

Note t h z t  t h i s  est i l i iate dces liot iticlude any l a r g e  a i r c r a f t  
manufz,cturi ng o r  niai ntenance a c t i v i  l y ,  iv:tiicli [nay accoltiil f o r  
s u b s t a n t i a l  add i t i ona l  ciriployrilent at. soms a i r p o r t s .  These 
s i t u a t i o n s  a r e  d i scussed  i n  S i e P  3. 



.Stea 2 . 3 n . v ~ c r . t  a i r l l o r l  en:ploy~~!e~~l irito a i r p r ) y _ i ~ ~ ~ ~ f r o l I s .  
~ 

A review of a i r p o r t  i~npac t  s t u d i e s  i n a i c a t e s  t h a t  anr~iral a i r p o r t  
payro l l  per employee a t  hig11 a c t i v i t y  a i r  ce r r - ie r  a i r p o r t s  i s  
approximately 532,000 ( i n  1992 d o l l a r s ) .  To cont inue  t h e  cxaiiil)le 
s t a r t e d  i n  Step 1 ,  t he  a i r p o r t ' s  e s l i ~ n a l e d  payro l l  ~ i o u l d  then be 
6,500 titlies $32,000, o r  $20E,000,000. The lovier arid upper 1 iirii t s  
viould be $166,400,000 and S249,600,000. 

. . -~~Steo  3.  pe.t.ct-mj~ie e i ? ? ~ l o p e n t  and p a y r o l l . s ~ ~ a t ~ ~ v i a t i o n - r e l ~ - ~ ~ ~  
b u s i n ~ ~ s e s .  

111 sonic ca se s ,  an a v i a t i o n  mar;ufacturir;g p l z n t ,  a v i a t i o n  
~ii?intenance f a c i l i t y ,  o r  othel- type of ; v i a t i o n - r e l a t e d  bus iness  i s  
loca ted  on or near t he  a i r p o r t  s i t e .  I f  i t  i s  c l s a r  t h a t  such 
f a c i l i t i e s  would not have located i n  t h e  region i n  t h e  absence of 
t he  a i r p o r t ,  t h e i r  employm~nt and payrol l  ilr~pacts should be 
includerl i n  t he  a n a l y s i s .  Because t he se  i~lipacts !.:ill riot bn 
captul-ed by t h e  r u l e  of tliunlb in  S tep  1 ,  ernpioyii~erit arid payro l l  
d a t a  w i l l  have t o  be obtained d i r e c t l y  from the  f a c i l i t y  o p e r a t o r s .  

S tep  4 .  C$.!culate of t h e  airl)of-t .i n d i r e c t . i ~ ) ~ ; ) z c i . s  

I n d i r e c t  impacts a r e  expendi tures  in  t h e  region f o r  o f f - s i t e  
s e r v i c e s  r e l a t e d  t o  t h c  a i r p o r i .  These include l oca l  t axzs  f o r  
tion-corporate based a i  ! -c ra f t  aritl expendi t u r e s  by t r a v e l  a g e n t s .  
But t h e  dominarlt o f f - s i t e  expendi tures  a r c  nlade by v i s i t o l - s  t o  the  
a r ea  f o r  i cod ,  lodging,  e n t e r t a i  nriierii, local  t r a n s p o r t a t i o r i ,  and 
re1 a t ed  s e r v i c e s .  In  11:ost i n s t ances ,  v i s i t o r  exl;?rldi t u r e s  
r ep re sen t  p r a c t i c a l l y  a1 1 of t he  r e o i o n ' s  i n d i r e c t  inipacts.  As 
v:i t h  d i r e c t  inipacts, however, only expericii t u r e s  f o r  goods and 
s e r v i c e s  produced l o c a l l y  should be counted. The meat cooked and 
served by a  local  res taul-ant  i s  l i k e l y  to have 01- iginateo 0u tS idf  
of t h e  reg ion .  I n  t h i s  c a s e ,  oiily the  cooking and sel'ving 
r ep re sen t  loca l  ecoiioriiic a c l i v i  t y .  L i k ~ w i s e ,  r e t a i  l s a l e s  s l ~ o u l c  
be ne t  of the  c o s t  of the  i1:erchandisr i i s e l f  i f  the  items a r e  
produced o u t s i d e  of the  reg ion .  

r$nnual v i s i t o r  ex[~cr id i lu res  i r e  ca l cu i a t ed  by i ~ i ~ u li . ip lyiny 
~ X P S I : ~ ~ ~ U I - C Spel' v i s i  tclr- ijy t h e  ilrin:ber 01 v i s i t o r s .  l f  l liesc 



values  have a l ready  been estii11att.d with da t a  fro:ii a  receii t  survey 
of passengers ,  they should be used, provided t h a t  the  expenditures 
a r e  ne t  of rcgiorlal i i i~por t s .  I f  regionzl  imporis Rave not be?n 
deducted,  a rough es t inia te  of local  value-added econotnic a c t i v i t y  
liiay be obtained by mul t ip ly ing  the unadjusted r e s u l t s  by 0.55.  
(See Appendix B) . 

In t he  absence of a  de fens ib l e  e s t ima te  of annual v i s i t o r  
expendi tures ,  a  d e f a u l t  value may be c a l c u l a t e d  l?y tile fo1 lvoing 
siniple 6 - s t ep  procedure.  

a .  	 Determine t h e  population of t h e  r e l evan t  reg ion .  This 
could be a metropol i tan s t a t i s t i c a l  a r ea  (MS.(), a 
primary metropol i tan s t a t i s t i c a l  a rea  (~ l . ;S l i ) ,  a  
conso l ida ted  inetropoli tan s l a t i s t i c a l  a r m  (CI~IStl), a 
county,  o r  two o r  niore coun t i e s .  

11. 	 Determine tlie annual number of a r r i v i n g  pcssengers  a t  
tlie a i r p o r t .  I f  t h i s  f i g u r e  i s  not a v a i l a b l e  ft-otil local  
sou rces ,  a c a l l  t o  t h e  Of f i ce  o f  A i r l i n e  S t a t i s t i c s ,  
U.S. Departrrtent of Transporta t ion  (i102/366-4373) should 
provide t h e  nuoiber of c r r i v i n g  passengers from t h e i r  !O 
percent  o r ig in -des t i na t i on  (OD) survey.  This number 
should then be mu l t i p l i ed  by !O. This f i g u r e  i s  u sua l ly  
equal t o  the t o t a l  arlr~ual enp lan?e ie~~ts  minus t r a i i s f e r  
passengers .  

c .  	 Divide t he  a r r i v i n g  passengc?r- (i5.P) f i g u r e  from S tep  b 1)y 
t h e  populat ion f i g u r e  (POP) from Stcp a .  A P / P O P  i s  a  
rougii irleasure o f  t he  exterlt t o  which an 6,-2s a t t r a c t s  
v i s i t o r s ,  both business  and p l ea su re .  For example, a s  
show, in Appendix B ,  AP /POP f o r  Orlando, F l o r i d a  i s  6 . 7 ,  
gi:hereas t he  AP/POP fo r  Faryo, North Dakota i s  1 .3 .  I f  
AP/POP i s  l e s s  thari 1, the  i n d i r e c t  impacts of t h e  
a i r p o r t  a r e  l i k e l y  t o  be n e g l i g i b l e  and shoultl be 
ignored.  This s i t u a t i o n  could be the  r e s u l t  of heavy 
r e l i a n c e  by v i s i t o r s  and loca l  t r a v e l e r s  on a l a r g e r  
a i  rporl: i r~ a rlea~.bg 1irel.ropo1 i  tan a r m .  



d .  I f  AP/POP i s  equal t o  01- ~ r c a t c r  than 1,  ali e s t i n u t e  of 
t he  r e g i o n ' s  value-added expendi tures  pcr v i s i t o r  may be 
ob ta i r~ed  irolil Table 3-1. (The de r iva t ion  of Tzble 3-1 
i s  explained i n  Appendix E . )  For ~ x a f i ~ p l e ,  f o r  a region 
w i t h  a population o f  300,030 a n d  AP/POP of 3,  t h e  
d e f a u l t  value of cxpcnditures per v i s i t o r  i s  5220. 

TABLE 3-1 
Expenditures per  V i s i t o r  

Adjusted f o r  Rcgiorial 1111porLs 
199!=!00 

~ . ? / ; c ?  
Pop,~l2 ' . ion  

(COO)
-

~1 1 2 

.~.~. ...~...~. . . . .,.. 

3 6 > C i 5 

-.
jne A? f i g u r e  obtained from Stcp 11 i r~clut ies  loca l  r e s i d e n t s  
re turn ing  t o  t h e  a l l p o r t  -..- a s  well as o u t s i d e  v i s i  tor-s. To 
es t imate  t h e  nuinber of v i s i t o i . ~ ,  nlul t i  p ly  the a~iloulli of A P  
t r a f f i c  by 0 . 5 .  For visitol--n'nminated reg ions ,  a factoi- of 0 . 6  
or 0 . 7  call he uscd. For ail-ports t h a l  are used p r i l n ~ r i l y  by 
r e s i d e n t s ,  a f a c t o r  as low as  0 .3  may be appt-op~.ie.le. 

i a l l  i~ iu l t i p ly  tile value obtained fro111 Tzble 3-! i n  S t e p  d by 
the  es t imate  of thc  annual nai~:l)er of v i s i t o r s  fro111 Slel: e .  The 
r e s u l t  w i l l  bc a d e f a u l t  value f o r  tile I-;:.yionls i c d i r e c t  impacts.  



Tlie 6- .s tep procedure i s  illustrate-(1 by lh? Collowirig exzmple f o r  our 
i ~ y p o t n e t i c a l  airpor:: 

a .  The metropol i tan a rea  has a populatiori of 750,000. 

b .  The U . S .  DOT 10-percent o r i g i n - d e s t i n a t i o n  survey shows t h a t  t he  
annual numher of a r r i v i n g  passengers a t  t h e  a i r p o r t  i s  500,000. 
I,lultiplying this  f i g u r e  by 10 provides an e s t i e i a t e  o f  5,000,000. 

c .  Oivis ion  of the  5,000,000 a r r i v i n g  passengers by t he  populat ion 
(750,000) y i e l d s  an  AP/FOi' of 6 . 6 7 .  

d .  According t o  Table 3-1, a region \v i l l i  a  populat ion of 750,000 and 
a n  A P / P O ?  of 6.67 t i ~ s  an es t in?ated value-added expendi t u r ?  per 
v i s i  i o r  o i  approximately $320 (t3;;o-ttii rtls of t h e  d i r f ? r e n c e  
b2tween $303 and $329) .  

e .  Mul t i p l i ca t i on  of t h e  r e g i o n ' s  es t imated AP 
y i e l d s  an es t imate  of 2,500,000 v i s i t o r s  t o  

(5,000,000) 
the reg ion .  

by 0 . 5  

f Mul i ip l i ca t i on  of $320, obtained 
the  iiu~~lber of v i s i t o r s ,  provides 
iiiipacts of $800,@00,000. 

from Table 3-1, and 2 ,500,000,  
an es t inia te  o f  reg iona l  i n d i r e c t  

SJcp 5 .  C ~ . l c y ~ J e . . i ~ ~ i u c e d  a i i ori-re1 abed i~tlpacts o i ~ r p ~ : t p a r i c ! a ~  
emol ovrc-n t and pi:/yrl_ls_. 

As def ined  i t ~Sec t ion  3 . 1 ,  induced impacts a r e  t h e  m c t l t i p l i ~ r -  
e f f e c t s  of employment, p a y r o l l ,  and o t h e r  d i r e c t  (arid indil..nct) 
consequences o f  a i r p o r t  a c t i v i t y .  Unfor tunately ,  t h e r e  i s  no 
s i r ig lc  litill t i p1  i e r  f a c t o r  t h a t  appl i e s  to every i*egion. 

The app rop r i a t e  rnult ipliei-  f a c t o r  depends on the  d e g r ~ e  of ecoriomic 
s e l f  s u f f i c i e n c y  of tlie region,  riot on the  level  of a i i -por t  
a c t i v i t y .  The more s e l f  depeiider~t the  reg ion ,  tile g r e a t e r  k:ill be 
ltie exteri i  i o  v;liicti expendi tures  by a i r p o r t s  and airpoi-L employees 
keep tur-ning over  wi thin  the  region,  c r e a t i n g  a d d i t i o n a l  irico;il:'s 
vii t h  cach ncS;: roi~r~t i  o f  spt.n:lirig, i)!~Llie o the r  hand, t he  1aar-c- 
depc!ident iiie r n y i o ! ~ ,  tile nio1.e i t 3;:i 1 1  spend or; qoocis aliii ? e r v i c ? s  



imported irito the  rcgion frorrr o t h e r  p a r t s  of t h e  U.S. Because t h ?  
s i z e  of t h e  populat ion of the  region i s  a reasonable  proxy f o r  
dcgrec of s e l f  s u f f i c i e n c y ,  i t  i s  pos s ib l e  t o  r e l a t e  m u l t i p l i e r  
f a c t o r s  t o  populat ion s i z e .  Use of t l l p  follo:.!iny recon!~:iendcd 
f a c t o r s  r e q u i r e s  a knowledge of t he  s i z e  of the  populat ion of i h e  
r e l evan t  reg ion ,  which could be a metropol i tan a r e a ,  a county,  e t c .  

----Pooulat ion. I.- Fact o r  ~ 

'These riiul t i p l e  i a c t o r s  a r e  based on 2 scr-ies of s t u d i e s  coritluctetl 
!)y icli lbur  Sriii t h  Associates .  

For our hypo t l~c t i ca l  a i r p o r t ,  a in :~ l t i p l i e r  f a c t o r  of 0 .75 i s  
appropri  a t ? ,  because tile region has a popul at iori  of 750,000. 
Applying t h i s  iriul t i p l i e r  t o  the a i r p o r t  p a y r o l l ,  estilirated i n  S t e p  
2 a t  5208,000,000, y i e l d s  an induced impact of $156,000,000. When 
the  m u 1  t i p l  i e r  f a c t o r  i s  appl ied t o  the a i r p o r t ' s  i n d i r e c t  iniyacts, 
es t imated  in  Step 4 ,  add i t i ona l  induced impacts of 5600,000,000 a r e  
ob ta ined .  Total induced impacts a r e  thus estinlated t o  be 
5756,000,000. 

S teo  6 Ca lcu l a t e  t o t a l  . . ..... ___ .. ecorioillic i noac t s .  

Filial l y ,  t he  t o t a l  annual cconornic inipact of t he  a i r p o r t  i s  
es t imated  as the  sum of the  d i r e c t ,  i n d i r e c i ,  and induced 
(mu1 t i p l  i e r )  impacts. For our i iypothetical  a i r p o r t ,  t h e  t o t a l  
in\pact i s  ca l cu l a t ed  a s  fol lows:  

Di rec t  $208,000,000 
I f id i  I-ect 000,090,000 
Induced 756,000,000 

-.. ~-
Total $1,7Gt,900,000 



Althougll the  t o t a l  economic iri~pact 0: $1.8 b i l l i o n  a  y e a r  f o r  t h e  
hy!)oiheiical a i r p o r t  may scelil l a r g e ,  i t  i s  a c t u a l l y  an 
u n t i e r e s i i ~ ~ l a t e ,because ail-poi-t pay ro l l s  a r e  t he  only d i r e c t  impacts 
cons idered .  Other expendi t u r e s  by a i r l i n e s ,  f i xed  base o p e r a t o r s ,  
and t enan t s  a r e  not included in  t he  a n a l y s i s .  These e x p e n d i t u r ~ s  
should be added t o  t h e  d i r e c t  ecorloniic i l lpacts  whenever t h e  da t a  
a r e  avai l z b l e .  

G~ner-a1 Aviation Aii:po& 

A t  an a i r p o r t  \~hxrt he  p r inc ipa l  use i s  by general  a v i a t i o n ,  th .  
s t e p s  ou t l i ned  above, w i  t t i  t he  exception of Step 4 ,  should be 
f o l l e l  F o r  most. Gk a i r p o r t s ,  the  nurribcr of a r r i v i n g  pzssengers 
i s  un l ike ly  t o  genera te  appreciaSle  i l ld i rec t  impacts .  Iri S te i )  i ,  
employi~~entand pay1.011 claLa 111.y be a v a i l a b l e  from t h e  a i r p o r t  
manager. The scan t  d a t a  on GA a i r p c r t s  suggcs t s  a  rotrqh r a t i o  of 
01-ie employee f o r  every 2.2 based a i r c r a f t , "  but  t h i s  may be iov:cr 
a t  siliall a i r p o r t s  and higher  a t  l a rg?  ones .  Local expendi tures  nay 
a l s o  b? determined and added t o  the  d i r e c t  payro l l  impacts.  Stcps  
2 ,  3, 5 and 6 could then be c a r r i e d  ou t  as described above. 

Table 3-2 i l l u s t r a t e s  t h e  app l i ca t i on  of rule-of-thumb procedures 
t o  a i r p o r t s  o i  var ious  a c t i v i t y  l e v e l s .  These a c t i v i t y  l e v e l s  
correspond t o  those i n  Table 2-2. The p r inc ipa l  advantage of t he  
r u l e s  of thumb proposed in  t h i s  s ec t i on  i s  t h a t  t h e i r  
i~nplerlientation requi re5  1 i  t t l e  tiinc and a  niininli im of r e sou rces .  
liowevcr, they y i e l  tl otily rough appi-oximatioris. k ~~iet,hodologyf o r  
co l~duc t ing  a  more thorough ililpact assessment is  presented in  t h e  
next chap te r .  

J .r ~ r o nd a t a  on  fixed base  ope l -a to r s  by employment-s ize  c l a s s ,  

r epor ted  i n  tlic I 0 8 0  I j i r ~ r t  ( 2 3 ) ,  n;cdian i:UOSu&-.v,.~y.~_o.f Service: 
cmploymc~?t ,  i n c l u d i n q  t h e  F 3 O  lilatlacjer, is  4.5 f o r  t h e  n a t i o n  a% a 
whole .  The a v c r a g c  number o f  F!301s per a i r p o r t  is 1.1. !l.verz!go 
I'HO c l n p l o ; l ~ ~ f ~ ~ tfin a i r p o r t  i s  t h u s  1.1 tifiles 4 . 3 ,  o ra t  
approximci tc ly  5 . 0 .  7.11~average nuzbcr of  pel-rz.;inc:ni:l y l3zseci 
a i r c r a r t  pcr a i l - p o r t  is 3 6 . 2 .  ' l ' l i i~,f icjurc cli\rided by  C l l ~ r .  avcraq?:  
a i i -pa r - t  iL?o c,;;.;ilo!:ront of 5.0 y i e l d 5 4  i: r a t i o  of 7 . 2  based 
i t p e r  ?:so c?z,:,i,loyon. 



APPROX!!.iA'iE I I4FACTS FOR VARIOUS A C T  i141TY I-EVELS! 
--... .-. 

Total 
Annual 
Commercial 
Passengers Di rec t  
( inc lud ing  Plus  

F;ased through Esti injtcd Payroll per ToLal Induced Induced 
A i r c r a f t  passc.ngers) E~~iploynlcnt employee' payro l l  i O I3 i ncome 

'~il-ecti m p a c t s  in t a b l e  i n c l u d e  o n l y  cni>lcy;:ir?rrt nnii 
p i !y ro l l r ; .  E z p e n r i i t u r c s  st>oul(l !,c ?.fIclcd i i i!v<:'.j! 2 b l e .  

'The f i q u r - e  o f  $ 7 2 ,  000 u s e 3  in i!ic carljcr rcpoT:t was 
ccljuatcd to rcTlcct the ?002 c o s t  of l i v i n g .  

'I!, tile r-xi:!i:;>lez s!lnwn i n  y i ? i s  ti;l]lc, it is; a~,~;ui:?i.cit h i : i  0 . 5  
i.7. t'.tlr: ~ ~ ; ~ . ~ l V . i ; > l  :?:~cl:,or t o  I><? ?:p[;lic>ci t.0 '<he c i i s e c t  a~>y,~-c)!>~-i,?.:-.c i c ? ?  
i m p a c t .  



Preparat ion of an Econo~i~icIn!pact /~ssessm?nt  

Tlii s  cl iaptcr de sc r ibes  the  n~ethodology f o r  cor~duct iny a  d e t a i l e d  
eco~loi~iiciilipact s tudy.  I t  i d e n t i f i e s  t h e  phases in  a s se s s ing  an 
a i r p o r t ' s  econo~iiic i a~pac t  and o f f e r s  suggest ions  f o r  iniplailr-nting 
tlielii. P a r t i c u l a r  emphasis i s  given t o  t h e  prepara t ion  of the s tudy 
design (Phase 2 ) .  Each phase i s  iiiade up of s p e c i f i c  t a s k s .  
Althouyh the  order  i n  which the t a sks  a r e  discussed suggests a 
chronological  s c t t e d u l i n ~  of researcli  e f f o r t ,  t h e  t a s k s  Carl o f t e n  be 
cal-ried out s i i :~ul taneously  o r  i n  sonie o t h e r  o r d e r .  Becau5c of t he  
r e i a t i v c  coi;~;llexi t y  of tlic PI-occss and the  ex t ens ive  research  artd 
da t a  c o l l e c t i o n  t h a t  may be requi red ,  an intlivitlual o r  a  small 
oryanizat ioi i  may not have the  necessary e x p e r t i s e  arid resources  t o  
ca r ry  ou t  a  de t a i  led assesssient ,  2nd p rofess iona l  a s s i s t a n c e  may bi. 
requi r ed .  

Phase-11, Prel irninary Plaiini_n_o_ 

The planiting phase of t h e  assess~nent  i s  c r i t i c a l ,  because i t  
a r t i c u l a t e s  l l ~ e  purpose and thus def ines  the  o r i  e n l a t i o n  of tlie 
rzsearcli  e f f o r t .  The ~)lanri ing pllase a l s o  i den t i  i i e s  t h e  resources  
t o  be eii~ployed in  ca r ry ing  out the  p r o j e c t .  Pllase 1 i i icludes the 
fo l  loviliig t a s k s :  

k statenient of t he  purpose of t h e  p ro j ec t  w i l l  t y p i c a l l y  r e f l e c t  
soinc ac tua l  o r  per-ceived rcquiri.ri~etiL. Tliis c o i ~ l d  be a r e g u l a t o r y  
niandate rclal- .d t o  a i r p o r t  deve lopm~nt  planniny,  or' i t  miyht be a 
need t o  docuri!erit. arl a i r p o r t ' s  economic c o n t r i b u t i o r ~  Lo an a r ca  t o  
g a i n  f inat ic ia l  and/or !lo1 i t i c a l  suppoi't f o r  t he  f a c i  1 i  t y .  

-.ihe statel i l lnt  of purpose should iriclicaie the  t6rgc.t ~ X J ~ ~ E ~ C P ,c . y . ,  
s t a t e  a v i a t i o n  o f f i c i a l s ,  s l a t e  a n d  local  e l e c t e d  o f f i c i a l s ,  0). the  
general  pub1 i c .  If n:ore ti:;!\ on? audience i s  an t i c i l ) i i i ed ,  i t  ]!lay 
be approriri i l ie t o  oai)l is11 the repor t  in  laore tliaii one iorn;at .  



-
i he planning piiase should speci  fy the  kinris of in iorrnat ion,  both 
general  and s p e c i f i c ,  t o  be includcd in  i he  'inal r e p o r t .  This 
informat ion shoultl inc lude  e s t i~ i l a t e s  of d i r e c t ,  i n d i ~ w t ,  induced, 
2nd  t o t a l  impacts. An exaritir~ation of sonle p r i o r  s t u d i e s  viould be 
hcl1:Cul i n  i t lenti  i y iny  add i t i ona l  , inlore s p e c i f i c  kinds of 
in format ion .  Various s t u d i e s  have included such da t a  a s  t h e  
aver-age value of homes o\rned by a i r p o r t  employees, t he  average 
monthly r e n t  paid by a i r p o r t  employees, t he  t o t a l  number of peoplc 
being supported by a i r p o r t  p a y r o l l s ,  and the  annual expendi tures  of 
a i r p o r t  ei;~?loyces f o r  food, /lousing, c l o t h i n g ,  iriedical c a w ,  e t c .  

Tile rejliolis Lo b? covered by llie study should be i d e n t i f i e d .  
Slutii es t h a t  i d p n t i  fy the  oeagraptii cal  boundaries of t he  a f f e c t e d  
regioris can s t a t e  t h e i r  f i r~ i l ings  with g r e t t e r  s p c c i f i c i  t y  than 
;l!ose i.i:at d9 !lot. 

I t  n i g h t  be uscful  t o  a s s e s s  f u t u r e  consequences a s  well as c u r r e n t  
ijiipdcts. i h i s  would bc p a ~ ' t i c u l a r l y  useful  f o r  t h e  p repa ra t i on  of 
a i r p o r t  master p lans .  Given t h i s  rcqui relilerlt, reseal-chers would 
c o l l e c r  p ro j ec t i ons  of such va r i ab l e s  a s  enplanfd passengers ,  
a i r p o r t  eeiployieent , a i r p o r t  payrol l  s  and expendi tures ,  a i l -por t  
c o n s t r u c t i o n ,  a i r  ca rgo ,  arid general  a v i a t i o n  ope ra t i ons .  

Seleci i r ia  lilc b o . i e c t  Resources 

I f  t he  i n i i i a t i n g  agency does not iiave t he  tirrle o r  tile e x p e r t i s e  to  
c a r r y  out t he  assessment p r o j e c t ,  a l l  o r  pa r t  of t h e  work can be 
cor i t racted o u t .  The se lec t io r l  of p ro j ec t  resources  w i l l  be sllal~ecl 
by the  coi~iplexily o r  (.lie task and i.he sponsoring agency 's  
exper ience  in  conducting s i m i l a r  s t u d i e s .  Cred ib le  rcscarch  h2s 
been performed by s t a t e  agenc ies ,  t r a d e  a s s o c i a t i o n s ,  u n i v e r s i t i e s ,  
and consul t i  rig .f i ~ I I I S .  

P,ev.i.ei.{i no-lhe 1.i t e r a  i l lre 

I f  the  p ro j ec t  t.eal;l i s  uniami 1 iar- with t he  a i r p o r t  impact 
1i  t e r a t u r e ,  a  s e i e c l i v e  r2viel;; of i t  i s  reco~i!:ne~~r!ed. For an 
cxccl l e n t  e>:a~:iple o f  i.lie appl icat ior i  c i  t h e  suqgesticrns offel.t.d i l l  



our  o r i g i n a l  1386 FAA guide1 irtes, the readct- i s  r e f e r r ed  t o  MIPACT! 
The Ecpmoilti c-_l~iinact of Cbjiv_1-i!.lc7Lion on the  U. >,...Ec.qnon~y,, p r c [ j a r ~ d  
by idi 1bur Smith Assoc ia tes  ( 24 ) .  A 1 i t e r a t u r e  survey w i  11 suggc-st 
tlie kinds of da t a  t l ia t  a r c  availa!)le and t l i f i r  sources .  The 
1 i  t e l -a ture  fa1 1 s i n t o  two gerieral c a t ego r i e s :  r t~ft l ioaologies arid 
s p e c i f i c  s t u d i e s .  

While some of t he  ~i ie t l~odological  l i t e r a t u t ' e  emphasizes o\gerall 
research  st i-ategy,  solrie p r ~ \ ~ i d e s  s p e c i f i c  sugges t ions  rega~'cling the  
design of ques t i onna i r e s  ( I ) ,  ( 3 ) ,  (17)  ( 2 5 ) .  Some mcthodological 
advice  i s  r e s t r i c t e d  t o  t he  economic in~pac ts  of general  a v i a t i o n  
a i  r p o r i s  (8 ) ,  ( 1 9 ) .  

S tud ies  of the  econottlic impacts of s p e c i f i c  a i r -por t s  have lieen -c a r r i e d  ou t  f o r  vi \ ' tual  ly  every type of a i r -po r t .  ~ h e s e  includ? 
l a r q e  iiub a i l -po r t s ,  e . g . ,  ( 4 1 ,  ( 1 6 ) ,  e~ediunih u b  a i r p o r t s ,  e . g . ,  
( Z ) ,  ( i I O ) ,  sillall liub a i r p o r t s ,  e . g . ,  ( 1 4 ) ,  ( 2 1 ) ,  aritl re1 i eve r  and 
general  a v i a t i o n  a i r p o r t s ,  e . g . ,  ( l o ) ,  ( 1 2 ) .  

Phase 2 O w ~ ~ ! ) l i : e n tof-tlic..Stu(ly Flari. 

Development of the s tudy plan e n t a i l s  de f in ing  the  ques t ions  t o  be 
answered, the a 1 t e r n a l i v e  methods of answering t i and then 
s e l e c t i n g  speci f i c  p rocedi~res  For c o l l e c t i n g  arid analyzing d a t a .  
I f  p o s s i b l e ,  i t  should he designed by t!le orgzr i izat ion t h a t  ? ? i l l  
iiiiplenlent i t .  E, c o n t r a c t o r  shouid clevelop t h e  s tudy plan i n  
co i  l abo ra t i on  w i  Lh the  sponsoring agency r o  cnsure  Chat ihe  
r.esearch con t r i  bu les  e f f ec t i ve1  y t o  the  goa l s  of . the  s tudy .  The 
n~ethodology should be orga!iized i n  terins of ilie t a sks  of es t imat ing  
t he  a i r p o r t ' s  d i r e c t ,  i n d i r e c t ,  itiduced, and ro t a1  economic il:~~)act.s 
a s  follovis:  

-~tli:. s t a r t i n g  po in t  sliould be a cleat-  statcnicrli o r  tlie impacts t o  be 
e s t i ~ a a t e d .  In g e n e r a l ,  an a i l -povt ' s  a i l -cct  irr:pacts a:-e Lhe 
i~t j t i iedi~tcccono~iiic conscqu?rices of mployincj 1abor ,  OUI-chasing 
loca l  ly-produced goods and servi'zc.s, iirid conti-actirig f o r  a i  r.()ort 
cons t ruc t ion  and capi t a l  in;)rovements by a i r 1  i i ies ,  i ' i x ~ d  base 
operators, ?v ia t ion- re la !ed  f a c i l i t i e s ,  and oilier busiricsses 



ogera i ing  a t  t h e  a i r p o r t .  Dit-ect irlipacts o r i g i n a i e  a t  t he  aii-pot-t,  
but soine, 1 i kc cxpentli t u r e s  fo r  local  ly-produced s u p p l i e s ,  a r e  f e l l  
avtzy from t h e  a i r p o r t  s i t e .  Decisions can then be made reoard ing  
which impacts t o  quan t i fy .  

The d i r e c t  impacts s e l ec t ed  f o r  q t ra r i t i f i ca t io r~  slloulcl Llieri be 
1 inked :.ti t h  s p e c i f i c  impact measures. The p r inc ipa l  nieasures of 
on-si t c  d i r c c t  impacts a r e  a i r p o r t  e~~~p loy~ i i e r i t ,  payro l l  s ,  airpor:. 
and expendi t u r e s  f o r  c a p i t a l  c o n s t r u c t i o ~ i .  f4easures of o f f - s i  t e  
d i r e c t  impacts inc lude  a i r p o r t  cxpendi t u r e s  f o r  s a t e r i a l s ,  
cquipii~eiit, f u e l ,  and u t i l i t i e s .  

Data should be c o l l e c t e d  d i r e c t l y  frciii busirlesses strcli ?s ? i r i i r : e s ,  
concf -ss ior~s ,  f ixed base opera t o r s ,  a i r  cargo opoi-a tors ,  o t h c r  
a i  rpor t  t cna l i t s ,  ?nrl a v i a t i o n - r e l a i e d  bus inesses .  I f  p r o j e c t  
rcsaurces  permi i ,  1)ersorial i i i terviews a r e  p r e f e r a b l e  t o  nai  led 
ques t i onna i r e s ,  bccause they ensure t h a t  each ques t ion  i s  
understood and answered coriiplctcly aiici uriar~~l)iyuously. 

Although the  survey [)l-ol,ably should be tai lor-made t o  accom~i~odate 
t he  unique c h a r a c t e r i s t i c s  o f  t he  a i r p o r t  being s t u d i e d ,  tile sluciy 
plan should provide f o r  t h e  s tudy of ques t i onna i r e s  t h a t  have been 
used in  o t h e r  a i r p o r t  impact assess~ilet i ts .  (These a r e  o f t e n  
p r ~ s e n t e d  i n  apperidi ces of r e p o r t s  . )  

The fo l  lov:ing kinds of i~ i i o rma t ion  regartiiny each a i r p o r t  t enan t  
a r e  l i k e l y  t o  be ~ ~ s c f u l  and  t h e s e  should bc i n  suttsequer~t a n a l y s i s ,  
s p e c i f i e d :  

1 .  	 Type of business  ( a i r l i n e ,  i-erit?l c a r  ngency, 
I - e s t au ran l ,  g i f t  shop, f ixed  base operatcri-, a i r  i r c i g h t  
o p e r a t o r ,  e t c . )  

2. 	 Nu~iiher of employees working a i  t he  a i r p o r t  o r  p l w i d i r ~ g  
support  s e r v i c e s  

3 .  	 Total ?iiiival payro l l  of fr l ies~ c n p l o y c ~ s  

4. 	 Local expendi tures  during t l ; ~  past ycar  on s e r v i c s s ,  
niat.e~'i;;ls rind squipr:ent ,  irlcludfrlg v e l ~ i c l c  f u e l ,  



?v:ation f u o l ,  mainterr?:lce Grid r-fpail-, d d v e r t i s i n g ,  
electricity, telephone s e r v i c e ,  a n d  c a p i t z l  inprovements 
a t  t he  a i r p o r t .  

5 .  	 Annual t o t a l  d o l l a r  s a l e s  ( e s p e c i a l l y  i f  t he  R1t.IS l i  
approach i s  t o  be used; see  pp. 32-33.)  

The end product of t h i s  t a s k  should b? ? s e t  of d c t a  on such 
v a r i a b l e s  a s  a i r p o r t  employment, p a y r o l l s ,  s a l e s  and expendi tures .  
These d a t a ,  along v:ilh dat.2 on i n d i r e c t  itilpacis, w i l l  be coinponfnts 
of the  t o t a l  es t imated impacts. They wi l l  a l s o  be used i n  the 
cs t i inat ion of i  nduccil ilr:l)acts. 

The s tudy design should out1 ine procedures f o r  neasur i  n g  i11:pacts 
der ived from econoi~iic a c t i v i t i e s  of o i f - s i t e  en te rp i - i ses  t h a t  se rve  
t he  a i r p o r t ' s  us?rs ,  e . g . ,  t ~ - a v e l  agencies ,  h o t e l s ,  r e s t z u r a n t s ,  
arid r e t a i  1 s t o r e s ,  they too  eiilploy Like a i r p o r t  b i ~ s i l l e ~ ~ e ~ ,  
vrorker;, purchase local  1y PI-oduced goods arid ser-vices,  z~!d i  nvest  
in  c z p i t a l  p r o j e c t s .  

Travel agency da t a  m6y be co l i ec t cd  d i r e c t l y  by in te rv iew o r  a 
mailed questionr:air-e. I f  tile region hrls a l a r g e  n~ii1be1- of t r a v e l  
agenc ies ,  a sample survey should be considered.  The kind of 
info?-mation t o  bit obtained i s  e s se r l t i a l l y  tile sane a s  t h z t  
c o l l e c t e d  froir~ a i r p o r t  t e n z ~ t s ,  i . e . ,  da t a  on ~iliployiiient, pzyrol l s ,  
and expendi tures .  I t  i s  p a r t i c u i a r i y  imporiant Chat t he  agencies  
e s t ima te  t he  percentage of t h e i r  busincss t h a t  i s  r e i a t e d  t o  l oca l  
use o f  the  a i  r o o r t .  

Data on ioca l  expendi tures  of t o u r i s t s  and o t h e r  v i s i i o r s  t o  the  
a rea  ~ l i o  a r r i v e  a t  t h e  a i r p o r t  can by survey of be e s t i ~ ~ i a t e d  a 
I>otels  and travel agencies  o r  obtaincd by at1 a i r  passeng2r survey.  
P r i o r  t o  t he  survey,  a meeting should bc held w i t h  a i r p o r t  
rn?rlagement t o  yain i t s  cooperation and t o  plan a sampling procedure 
t h a t  \ v i  11 rrot inter-:el-e wit11 a i r p o r t  ol?era!iol~s. Passenger svrseys  
a r e  o ; t e ~ - ~regartletl a s  intrusive and every cffol ' t  sirould be made t o  
keep them as  b r i e f  and  pa in less  a s  p o i s i b l c ,  v:liile maintzining 
s t a t i s t i c a l  v z l  icii ty and obt? , in i~ig  t h e  necessary irlfor~ir?.tion. 



1nfori;ratioil t o  be requested i r o n  di!par.Li ~ i gr~c!i-loc? l 1passer:ger.s 
sl io~rld iriclutie 111. rol lo~v;i~i;: 

1 .  	 Pr incipal  purpose of v i s i l i n g  the  ar?a ( e a s i n e s s ,  
convention,  vcca t ion ,  e t c . )  

2 .  	 T l~c  nuiiiber of tri pz t o  th? a i r p o r t  i n  t h e  pas t  year-

-
3.  	 &lie rlulilber of (lays spen i  in the a rea  

-
4 .  	 rhc appr.oxililate srrrirs o r  nmey spent  loce l  l y  on lorlgin?, 

food and  beverages,  g i f t s ,  enter ta innieni ,  
trans:)or1.ation, e t c .  

I l iese sainple d a t a  a r c  thzn !.he b i i s i s  fo r  ex:rapol~. t ing t o i a i  a11::ual 
expe t id i t~ i resby t o u r i s t s  anil o t h e r  vis i t01.s  t o  t he  a r e a .  The 
expenditure palter-{is of h o t e l s ,  r e s t a u r e n t s ,  and o t h e r  erttel-pl-ises 
t h a t  c a t e r  t o  v i s i i o l ' s  do [lot have t o  be dcter~:~i t ied u n l e s s ,  a j  
discussed  below, iiignly r e r i ~ ~ e d  induced in~pac t s  a r c  es t imctes  of 
d e s i r e d .  

The fi l ial  output  of t h i s  t a sk  should be a s e t  of 	 ofc s t i ~ ~ : a t e s  such 
!ileasures a s  

( 1 )  	 a i  rpo1.t-re1 i i td e~ i~p loy~ i i c l~ t ,  expendi t u r f s  payrol l  s ,  arid l oca l  

of t r ave l  a g ~ n c i c s ,  and 


(2)  	 an!iual expc:idilures of t o u r i s t s  and ot l ier  s i s i i g ~ . s  for- 
lodging,  food, e r~ l e r t a in f~ : en t ,  g i f t s ,  e t c .  

Inducec!.~~ and  Total !lilo-agJ-5- ~ . ~ .  ~ 

Tile s tudy design siioul d r p x i  fy  c proceduri! Tor 12easu1-i clg ill(!uced 
i ~ n p a c t s ,the r e s u l t  of succc.ssive rour!ds of spcnclitig t h a t  o r ig i r i a i e  
:.:it11 t h e  d i r e c t  arid i n d i r c c t  impacts discussed abov?. Tile sum of 
t h 3  direct, in t l i r ec t ,  arid iliduceti i l ; i ; )~cts I - ~ P I - C S C I ~ ~ S  iiie t o t z l  
clilp1oy:nenl. 2nd i ncof!le impacts of tlie a i r p o r t .  

iivAtced i ~ p a c t sar-c. t y p i c a l i y  ~i!easured Oy i~: ;~l i ip lyir rg  it13 sun1 o f  
t h e  di reel arid i ri:li r c c t  irajjacis by soiili. f a c t o r .  So!lie pas t  s t u d i ~ s  



~ ; p l i c d  d i f f e r e r i t  i ~ i u l t i p l i e r  f a c t o r s  t o  co~~ ipo~ ien t siridivitlunl of 
d i r e c t  and i n d i r e c t  iinpacls. As discussed zbove, mu1 t i p l i e r  valrjps 
+liould r e f l e c t  the  p e c ~ r l i a r  economic c h a r a c t e r i s t i c s  of the region 
i n  which t h e  airl)oi.L i s  l oca t ed ,  e spec i a l l y  t he  e x t e n t  t o  wliich tlie 
region i s  ecorlomical l y  s e l f  s u f f i c i e n t .  lfevelopnierjt of (.lie study 
dcsiyr! r'itcjuires cons idera t ion  of tile follor.rino t h r e e  op t ions  f o r  
estirirating induced impacts: t he  eco~ior~lic base model, an 
econometric model, and a regional input-output  model. 

One approach t o  es t inia t ing regional  mu1 t i p 1  i c r s  i s  the  econo~~l ic  
base model (13) .  This ~irodel r e l a t e s  changes i n  goods sold  within  
the  region ("nonbasic" o r  " se rv i ce" )  t o  ctlar~ges i n  goods sold 
ou t s idn  tiie region ( " b a s i c " ) .  This model i s  siinple i n  theory arid 
icexpensive t o  c o n s t r u c t .  I - l ~ \ ~ e v e r ,beczuse i t  d i v i d e s  loca l  
ecol-~omic a c t i v i t y  i n t o  orlly two broad c? . tecor ies ,  itie ecotio~ilic base 
m u l t i p l i e r  i s  an average f o r  t he  e n t i r e  bas ic  s e c t o r ,  arid t h i s  may 
riot accur-ately reflecl  the s p e c i f i c  induced consequences of the  
a i r p o r t ' s  d i r e c t  and i n d i r e c t  i npzc t s .  iri adt i i t ion t he  
c l a s s i f i c a t i o l i  of a r eg ion ' s  i n d u s t r i e s  a s  e i t h e r  b a s i c  or- s e r v i c e  
i s  somewhat a r b i t r a r y .  For ex~n ip l c ,  i~lanufact.ur.ing, which i s  
t y p i c a l l y  c l a s s i f i e d  a s  a  ba s i c  s e c t o r ,  o f t en  has some local  
o r i e n t a t i o r ~ ,  e . g . ,  food processing anti pr int i r ig .  Also,  banking, a 
s n r v i c c  s e c t o r ,  rliay serve a market l a r g e r  tliari tlie r q i o n  being 
s t u d i e d .  Despite these  l i m i t a t i o n s ,  however, the economic base 
model has been witlel y  used f o r  regional econoi~iic ~ n a l y s i  s .  

sc-cond a[)proacli i s  t o  develop ari ecor~ometric model of ilie r?gion 
tt1i.t qvarili r i e s  the  r e l a t i o n s h i p s  an!orlg a nu~iiber of key ecoiio:~~ic 
v a r i a b l e s ,  e.g . ,  income, corlsu~iiption expendi tures ,  and the  regionat  
p r i c e  leve l  ( 1 3 ) .  Tiiese lilodels a r e  sil:lila~' i n  na tu re  t o  
niacroeconoinic rnodcls o i  natiolial econori~ies and a r e  u sua l ly  based on 
t ime s e r i e s  d a t a .  Regression a n a l y s i s  i s  t l ~ e  p r inc ipa l  s t a t i s t i c a l  
too l  used t o  e s t i l ~ i a t e  tile ecoriomic r e l a t i o ~ i s h i p s .  Regional 
econoln?iric models a r e  capable  of estirnatirig 2. s i n g l ?  m u l t i p l i e r ,  
and t l i i s  can then be appl ied t o  t h e  cs t i r i~aied d i r e c t  and i n d i r e c t  
impacts i o  de r ive  the  t o t a l  econo:nic impacts of tile a i r p o r t .  
f issistarice fo r  d ~ v s l o p i r i g  01- applying t h i s  kin:l o i  rliodel can 
t y p i c a l i y  be obtained frolil ill1 ecorionic consul l i l ig  f i rm o r  a 
un ive~ .s i  t y .  



Eco!toritet.ric ~rrodcls developed f o r  r e ~ i o n a l  a n a l y s i s  have two 
p r inc ipa l  i i i n i t a t i ons .  the  ~' t?qc~ireti  F i r s t ,  most of da t a  a r e  ofteri  
a v a i l a b l e  only a t  t he  s t a t e  and rn?tropoli tan a r ea  l e v e l s .  Counly 
level  ~i!odclinq may thus  not bc pos s ib l e .  Second, regional  models 
tend t o  be c o s t l y  l o  tlevelop i n  terlns of time and l abo r .  

A t h i r d  approach i s  t o  use a n  input-output  (1-0) franiev:oric of 
a n a l y s i s .  This i s  pa r t i c t r l a r l y  useful  f o r  t ak ing  i n t o  account t h e  
depelidericy of each ecorlonric s e c t o r  on every o t h e r  s e c t o r .  Ttiis 
approach viill a l s o  y i e l d  e s t ima te s  of t h e  d i f f e r e n t i a l  m u 1  t i p l  i e r  
e f f e c i s  of d i r e c t  and i l ld i rec t  ilnpacts on s e p a r a t e  rcgionai  
s e c t o r s .  

Regional 1-0 n!odels can be construcierl  with r eg ion - spec i f i c  d a t a ,  
but i h l y  a r e  f requent ly  based or1 a n?<tional i - O  t a b l c .  Adjustments 
a r e  then mad. on t h e  bas i s  of key d i f f e r e o c e s  betY:ecn thc r e g i o n ' s  
economy and t h s t  of tlie ~ i a i i o n ,  Because the tievelo?ri:cnt of a 
reoional  1-0 ~liodel r equ i r e s  a g r e a t  amount of d e t a i l c d  d a t a  
a n a l y s i s  and a knowledge of i -0 theory ,  i t  nay be app rop r i a t e  t o  
seek assisia!lce i r o ~ oa resc?.rch u n i t  consu l t ing  firm o r  ~ ~ r i i v c r s i t y  
with experience in 1-0 a r ia lys i s .  

An a l t e r n a t i v e  s o l u t i o n  i s  t o  purchase niul t i p l i e r  f a c t o r s  es t imated  
f o r  the  region fro111 t h e  BUI-eau of Ecotiomic Analysis (BEA) of tlie 
U.S. Departlnent of Conimrrce. These f a c t o r s  s r e  a v a i l a b l e  f o r  any 
county o r  s e t  of contiguous counl ies  i n  the  United S t a t e s .  At 
p re sen t  (1992),  the  c o s t  of tliese iriul t i p l  iel-5 i s  51,500 p?r rcg ion ,  
r egasd l c s s  of the nurribcr- of count ies  i n  t h e  reg ion .  

'Chi- B E A ' s  Rcgional Input-Oatput I*iodeling System (R!:1S 11) 
r ~ i i ~ l t i p l i c r sa r e  dcr ivcd from tlie nat ional  input -ou tpu t  (1-0) t t ib le ,  
which s1ioi.m t h e  i n p ~ r t  and output  s t ructul-e  of 531 1I.S. i n d u s t r i e s .  
Tlte na t iona l  1-0 matr ix  i s  made region s p e c i f i c  by t he  us? of 
l o c a t i o n  q u o t i e n t s ,  which a r e  measures of a regional  i n d u s t r y ' s  
sha re  of t o t a l  regional econolilic a c t i v i t y  r e l a t i v e  t o  t h a t  
i n t i u s t r y ' s  sha re  of na t iona l  econoii~ic a c t i v i  t y .  A t echnica l  
d iscussior i  of :!re de r iv i~ i io r l  of the  kII4S 11 niul t i p 1  i e r s  i s  foa!id ill 
t he  8EA's fiegiotlal I ~ ~ p ~ ~ t - O u t p c ~ t ~ o c i ~ . l  inq .S~&~IJ ( (22) .  RII.1S I I 
i l l u l t i p l i e r s  havr b ~ c n  usfd i n  inipact s t u d i e s  of a number of 
a i l . i )o r l s ,  e . g . ,  Aricllor;;.ae Intel-riztiorial A i  t'l:ot.t ( 5 ) ,  Jzckso iv i  1 l e  



I t l iernat ional  Airport  ( 7 ) ,  Roanoke Regional Ai rpor t  ( l e ) ,  and 
Vashinglon National Airpor t  (11). 

Each s a t  of RIMS I J  m u l t i p l i e r s  includes  t h r e e  t a b l e s :  an 
eniployr~i~ntraul t i p l i e r  t a b l e ,  a t o t a l  ea rn inos  i n u l t i p l i e r  t a b l e ,  and 
a tot:?l ~ r ~ u l t i p l i e rl a b l c .  In add i t i on ,  BEA \ : ' i l l  provide a 
household d i r e c t  c o e f f i c i e n t  t a b l e  upon r eques t .  T h n  t o t a l  
ea rn ings  inul t i p l  i e r s  a r e  t he  most r e l evan t  f o r  t h e  economic ii~ipact 
assessment.  They can b? appl ied t o  e i t h e r  a general  category of 
expendi tures ,  e . g . ,  a i r l i n e  expendi tures ,  o r  t o  s p e c i f i c  
expenditur-e i tems,  e . g . ,  a i r l i n e  expcndi t u r e s  oii up t o  39 s e p a r a t e  
c l a s s i  i i c a t i o n s  of itenis, e . g . ,  fuel  ant1 i~iaintenance and r e p a i r .  
Morc r e f ined  es t imates  of m u l t i p l i e r  e f f e c t s  can be obtained by 
applying s e p a r a t e  mu1 t i p l  i e r s  t o  individual  cxperic!i t u r e  componelits. 

Rib-IS I I  n i u l t i p l i e i , ~  can tlius be tiscd t o  cs t in ia tc  t he  a i r p o r t ' s  
t o t a l  inipact on eniployiilerit and income, both f o r  t h e  region a s  a 
$;:hole, and, i f  d e s i r e d ,  Tor speci i i c  i n t l u s t r i e s  wi thin  :lie r q i o n .  
I t  should be noted t h a t  the app l i ca t i on  of t h e  HI/-IS 1 1  m ~ r l t i p l i e r s  
l e ads  d i r e c t l y  t o  t o l a l  impacts anti does not i d e n t i f y  induced 
ioipacts e x p l i c i t l y .  -0incsc ,  hoviever, can be c a l c u l a t e d  by simply 
s u b t r a c t i n g  d i r e c t  and i n d i r e c t  impacts froni tlie t o t a l .  A n  exaiiiijle 
of ttic use of RildS i I  l l iu l t ip l ie r s  i s  presented ill Appendix C .  

One of ttle nicst useful  a s p x t s  of the  sludy Inlay I)? t o  e s i i i r ~ s t e  tlie 
ecorioniic iiiipacts of fu tu re  clianges in  the  use o i  the  a i r p o r t ,  
pa r t i cu l a t - l g  a s  t he  r e s u l t  of increased passenger- t r a f f i c ,  A n  
a i r p u r l ' s  cconoli~ic iaipacts, 1i ke i t s  benefi  l s ,  car1 i;e exi)r?cLed l o  
change over  tirrie a s  ai l-port  a c i i v i i y  changes.  Econoiiiic intpacts can 
be pro jec ted  i n t o  the  futul-c by using t h e  es t imated  r e l a t i o n s h i p  
between a i r p o r t  ernploy~~:c-nt atid the  nu~iiber of comniercial passcngf rs  
siiov!n it1 Figure A-1 in  /~ppcndix I\. Hov!ever, an adjustment should 
be i n a d u o  r e f l e c t  p roduc t iv i t y  improvelnents t h a t  are expected i n  
t h e  economy. Produc t iv i ty  increases  on the  orcier o r  trio percent  
p s r  y?ar  i n  a i r 1  i n e  c o s t s  and e!~!ploynient and onc percenl  p-lr yea r  
i n  o the r  s e c t o r s  nay be c n t i c i p a t e d .  



1.11~ac tua l  condilct of t h e  research wi 1 1  r e i l c c t  t h e  eciphasis, 
avai l i i b i l i  t y  of d a t a ,  ant1 t i ~ n e  anti resources  a v a i l a b l e .  So~ile 
general  pi-ogra~n iliariagcment t e c h n i ~ u e s  a r e  useful i n  sctiedi~l ing arid 
coord ina t ing  ttie e f f o r t .  Diqrariis of tile s o r t  used by such net;!ork 
techniques  as  ille CI- i t ical  Path t4etliod (CPt4) and t h e  Prograrn 
Evaluation and Review Technique (PERT) a r e  p a r t i c u l a r l y  useful f o r  
ensur ing t h a t  t a s k s  a r e  perfors~ed in  t h e  proper sequence and 
coliipleted i n  a t imely manner. 

Add i t i ona l ly ,  provis ions  should bc iuadc f o r  f requent  assessments of 
t he  var ious  tasks  within t he  study p lan .  Kc-visions and adji lst l i~ents 
t o  ttie srildy plarl and s c h ~ d u l e  may be neces s i t a t ed  by unforeseen 
e a r l y  successes  01. probl ci~is. 

Phase 4 .  ..- tll? i \ s ~ e s s . m ~ ~ - ~ t~ ~Presenta t ion  arl(i' R e v i c g f  Econo~~iic Resort 

The successful  completion of the study should r e s u l t  i n i t i a l l y  i n  a 
d r a f t  t echnica l  repor t  s u i t a b l e  f o r  review. TI]? d r a f t  r e p o r t  
should be a d e t a i l e d  account of the  purpose of t he  s tudy ,  
a n a l y t i c a l  tcchniques  employetl, data  analyzed, and t h e  coiic.lusions 
of the  rescarci i .  Subsequently, the  coinriients on t h e  d r a f t  ~ ' e j t o r t  
should be incorporated i n t o  tlie f i n a l  tecliriical r e p o r t .  

The rcvier: process can bc. very helpful both in assur ing  the  
accurzcy of the  r e s u l t s  and i  11 i nc reas i  iig ttie general  acceptabi  1 i  t y  
and cvcntual use of the  s ludy ,  i f  poss ib le ,  i nd iv idua l s  o r  
o rgan iza t ions  r:iio tiave s p e c i f i c  knowledge of t he  s i  t ua t ion  o r  who 
may be i l i l ec tcd  by the stvdy sliould provide coilrnents. 

F i n a l l y ,  an cffot- t  sllould be itlade l o  publ ic ize  and d i s t r i b u t e  t h e  
r e s u l t s  of t h e  s tudy .  A b r i e f ,  well i l l u s t r a i e t l  brocliul'e should 
preserlt t t i ~I -csu l t s  in  e a s i l y  understood ternis. The brochure 
should be su i  tab1 e f o r  i nexpellsive reproduct ion,  a s  a. 1 ;\rye 11~11i1ber 
w i l l  be d i s t r i b u t e d .  A b r i e f ing  package, with a s e r i e s  of s l i d e s  
o r  vievigra~~l isatirl an accoinpanyiny s c r i p t ,  c?n l ~ e  used by a i r l ) o r l  
nianaqeilient t o  [??escnt t he  study I-?sill t s  t o  iocal  o f f i c i a l s ,  s e r v i c e  
o r ~ a n i r a t i o t i s ,  and the ccncral  publ ic .  I\ 15-lninilte prcseniat ior i  i s  
u sua l ly  su i  t a b l c .  11.n i r i i  t i a l  program to  inlroduc? t h e  



iintiirlgs injay include a  press release,  a briefing fo r  
~ '?presentat ivcs of the ~iiedia, anci a i f i t e l -  report t o  intcresi:ed 
pa r t i e s .  I4agazine 01- newspapel- i n se r t s  tilay be prepared slid 
financed by advertising from airpo1.1 tel lants k n d  t h c i r  suppliers .  
Reports f o r  distr-ibution t o  the gcneral pub1 i c  are  typical ly  short  
brochures that present the principal findings c f  l i i ~r esea rc l~ .  



I ,nalyt i  cal  techniques a r e  avai lab1 c Lo quan t i fy  t h e  t r a n s p o r t a t i o n  
b e n e f i t s  and thc  ecorlomic impacts of a i r p o r t s .  R u 1  e s  of i.huillb, 
c o n s i s t e n t  w i t h  those a n a l y t i c a l  techniques,  can provide 
prc l  iisinary but imprecise es t imates  by r e l a t i n g  a i r p o r t  a c t i v i t y  t o  
b e n e f i t s  and Lo economic impact i n  terms of t he  jobs and payro l l  
t h a t  r e s u l t  f ron  the a i r p o r l .  Table 4 - 1  i l l u s t r a t e c  t yp i ca l  
f i g u r e s  l o r  a i r p o r t s  \.ii t t ~vsr ious  a c t i v i  Ly l e v e l s .  

APPR0XII.lATE G E R E F I T S  Ail'0 !NPiICl'S FOR YARICUS fiCIIV I T Y  LEVCI-S 

Oe~lefi t s 
0i r e c t  Plus  

Induced impact 
Annual Rcduccion l o t a l  

Eased Conncrcial Value of i n  Travel P.nnua1 
k i r c r a f c  Passengers Tine Savcd Cost Beneii t kn~lual  Payrol 1 

Source:  Tables 2 - 2  and 3-1 



T;'ic: rs!e o f  thui:!ij pr .csented i n  3 . 2:;,?~-:ti~], l o r  estizi;.tilirj 21; 

;;.ll-por~.':; e:::ployx>nt or: t:ti? b a s i s  q f  i..r,nuc-.l co!:::iierci;:l 
Ij.!.'.s*r-l:g.?rl;, i r ic luci incj  tliroilyb, p a s s e ~ i c j e r - s ,  is ilc.\,clopcc! i r o n  . ..-!i;.pic r c c j r - e s s i o n  a r l a l y s i s .  t'icjurc A . - l  s t i o x s  t i l l  plat o f  [;sir.:.!: 
2nd t h e  c!r;ltirn3tecl r e , g r c r ; s i o n  l i ~ ; c '  for  t h c  61 a i r p c ~ r t - si:-1 t:he 
a : ( 1 A - The e q u z t i o n  oP t h e  reg.-essio:, l i r ~ ci!; 

Airport c n p l o y m e n t  = 650.5*passcngers ( n i l l i o n s ) ,  

:i.her-n p;:!:-ci,?l?cjers a r e  t h c  st12 o f  a r r i v i n g  p l u s  dcprii:ti!ig 
t r a v e l e r s .  

,Ti.~ r , , i_ r - s c j c a r c  hc?t.cnc-.r: ok%;.sel-veci clnd p r : c d i c t e d  a i r p o r l  i:;:;!.n.y:;~~::lt i,-
L1. G I ? .  T h e  t v a l u c  of 9 .0 i i i d i c i l t c t ;  tIt:!r. tile 1-eqres:ior; 
coi-f ficien'i i!;s t a t i s t i c a l l y  s i q r l i  i j c a n t  at: t i ~ r :  i i8?.:;?1?:.:?rc~;-~t . 
1 . r !  . 1 I I-e n o t e d  t h c i t  t h e  ccpratio!i  was ~ r . t . i ~ e a t e c lt h r - ~ ~ . i q b .t:.i~: 


or-i:::r~ :or t:i:::pl lc i t j . .  I n  a s e p a r a t e  reijr-c:;sior; t h a t  pi-r.~,i:;i::.i 

zii i ~ t t c r c e p t  t o r n ,  t h c  ~ i i f l ' e r - e n c u  !jcrweeo t h e  es t inacr? : :  in t~ : - r?e i : , t  

2 - 1 1  1 - ! fourid t o  be not s t n t i s t l c ~ i l l y  r,i .c;liii:icc!it.  




FIGURE A-1: AIRPORTS WITH 

MORE THAN ONE MILLION PASSENGERS 


PASSENGERS (Mil-LIONS) 



St. Louis-I~?~?~r:rt 
Detroit Hctro-V~yne 
Iionolulu Inte-national 
Minneapolis-St. Paul 
Phoenix-Sky fiarbor 
Greater Pittsburgh 
Las Vegas HcCarran 
Houston Intcrnational 
Sca Tac international 
Charlottf 
Mcx,i)his lnternztional 
lias!,inyto!>-iX:Il~?s 
San Diego 
Tahpa lntcrnational 
S?.lt Lake City Inti 
Kansas City-lntcrnational 
Baltinore Gashingtcn Internati 
It. Ljuder-dale-liol lyv99rj 
Houston lisbby 
1:cw 0rleai:s 1nter.natiunal 
Clevcland tio:>kin:; 
Nzshville Ke21-opol i ta:-, 
San JOSC inLcrnttiona1 
San Antonio Ilit.crns".otir:l 
I)allas Love 
Haleigh-Durhah 
Indianapolis 1nte~-national 
Dzyton I!>te~-~>&tional 
F a l ~Ucach international 
Or,tario Intel-nntional 
A l t u q u c r q u c  lnternstional 
Sants Ana-Jehn Wayne 
Oakland Intcrnationzl 
hustin-Mucller 
Sacramento Metropolitan 
Port Colui:?~i!l: Intl 

Milwuakee-Gen. Mitchell 

Bucfalo International 

Reno Cannon 

IIorfoIk Ir~ter-riaf 
jon(i1 

Surbahk-Glondale-Pasadena 

Tucson Inte~mational 

Oklalroma City-will Kogcrs 

Jacks~nvil?~
1nttzrr.ation.l 

?,ncho~-age 
..L. F ? aMyers-Sr;u';:r:'-'cr;t. 
&%?ha-Epplcy 
L~uisville-St;:!-.dif o r t 1  



G r e e n s b o r o  
K a r ~ i c k - TF G r c c n  S t a t e  
Richmond I n t c r n z t i o n a l  
Ri .m, inghar ;  M u n i c i p a l  
S p o k a n e  I n t c r n a t i o n a l  
S a r a s o t a - B r a d e n t o n  
Des Moines  I n t e r n a t i o n a l  
Colo l -ado  S p r i n g s  
b i i c h i t a  Kid-Conti.ne:iL 
G r a n d  Rap id s -Ken t  
Knoxvi l l e -McGhec  Tyson  
r a n g  Beach  
C o l u r h i a  M e t r o p o l  i t a n  
Mid l and  R e g i o n a l  
Savanz;ah 
~ r e e n v j1If SpZrLanburg  

12389 

64 2 


1401 

3880 

700 

763 

54 0 

3'76 


2 3 1 1  

GOO 

7I *, 


1550 

793 

580 


4 8 2 2  

728 




The \:ali:es i n  T a b l e  3-1  at-e bescd on a s t . a t i s t i c z i 1  r c l a t i o ! l s h i p  
between e x p e n d i t u r e s  per v i s i t o r  ( E ? V ) ,  r e g i o n a l  p o p u l a t i o n  
(I'ol'), anc! number of a r r i v i n g  pc<:;r;enycl-s ( A ? )  f o r  3 5  ai rpor t : ; .  
D a t a  o n  e>:perltij.tures pcr  p a s s e n g e r  were ohta i ! l fd  from Jji!:.?.C:l:, 
l i i l bu r  Srnith A~i: :o~: . i i l te~,  1 9 8 9 ,  a wide  I - ~ I I ~ CT h i s  5 2 3 p l e  i r ) c : l ~ d c ~  
of a i r p o r t  s i z e s  and r e p r e s e n t s  a i r p o r t s  f r o n  nany r c y i o n s  oi t-.he 
cour? t ry .  The o r i g i n a l  dall;! s e t  is p r c s c n t e d  i n  ?'able Li.-1, 

U.L.TA. SET 

C i t y  

Anchoraqc 

I ~ I ~ c x ? ~ 
i >: 

Bul-bank 

Los Angelcr; 

Ontario 

San 1;:-ancj.sco 

SBP San L u i s  0hi:;po 
ST 5; S n n t a  Rosa 
DCP. Washington 
I A D  Washington 
:4co Orlando  
ATT, P.t lanta 
DO1 B o i s c  
OR!) Chicago 
BOS Bozton 
:.':sp E : i n l l e a p o l i ~  
3x3 B i s n e r c k  
DVI. 0 c v i l 1 s  Lake 

Farqo 

Grand F o r k s  

J?mestobrn 

t.:inot 

Rock sprirty:; 

\ ? i l l i ~ t o t ~  

Ihs Vegas 

B u f f a l o  

Long :I!;Iznd 

Ilf$i TOL-k 

t:cw York 

t lek!  Yc~rk 

Redmoncl-5c;id 

i lar?ir,bu?-g 




T z b l e  P,-!. ( con l : . )  

I d  C i t y  

I'iiL P h i l a d e l p h i a  P7t (11 6  5 7 5 5  4530 
PIT P i t t s b u r g h  Pk. 7.38 2 3 7 2  2925 
UAL D a l l a s  TX 1 9 1  3 3 4 8  1800 

C o n s o l i d a t i o n  of t h e  d a t a  i n  T a b l c  is-1 was r e q u i r e d  b e c n u s e  o f  
t h e  i n c l u s i o n  o f  son)@ l a r g e ,  m u l t i - a i r p o i - t  n e t r o p o l i t a n  a reas .  
T h c r e  a rc  uat:a f o r  t:)lree of t h e  fixye g r e o r f r -  Lo?; ?,ngclc?:; a i r p o r t s  
(l,A:.:, Oli'l'. I I U K ) ,  for a l l  f o u r  s i c j n i f i c a n t  ?icw York C i t y  z i r p o r t s  
(CI.;K, JF'ii, L G A ,  ISP), b o t h  l.iaclll.ncjton, U.C.  a i r p o r t s ,  01H2r:c but 
n u t  I.:id>:ay i n  Chicnqo,  and  Dalli..:; L o v e  hut .  n o t  DFVi i n  Dalla!:-Po::: 
Worth.  111 some case!: t - t~ercwere s q m r a t e  FP'J e s t i m z t c s  by 
a i r p o r t ,  h u t  t h e r e  was a s i n c j l e  nul:riu:r Tor L l l c  t111-ee NYC 
oj,z:po1:ts. 

For  e a c h  o f  t h q s e  la-rje c e t r - o p o l i t a n  a r e a s ,  onc  o t ; scr .va t ion  +!as 
r::or~sC.r~lct.od f o r  u s e  i n  ~ h e  s t ~ t i s L i . c ~ ? l  T t ~ ea n : ~ l y s i r ; .  
consolida1:cd m e t r o p o l i t a n  s t a t i s L i c a l  a r e a  (CRSii) p o p u l a t i o n  and  
t h e  nui;,l?ei- o f  s r l - i v i n g  pas!:cngcrs i o r  a l l  a i r p o r t s  i n  t h e  CXSA 
r,wr'e used. Tllc EPV is s n  a v e r a c e  o f  i.ndi.virlua1. ZPVs! i~v?igt!ted by  
t h o  i n d i v i d u a l  numbers o f  a r r i v i n g  pa:isengars. M i s s l n q  a i r p o r t s ,  
such a s  LGD 2nd S?!A i n  I,os I:lICjcJC:;, G1CL.C aL;:;llr;,Ccl t o  s a t i s f y  t h e  
a v e r a g e  c a l c u l a t e d  f o r  t h e  a i r p o ~ : t s  f o r  which t h e r e  were  d a t a .  
T h i s  ?nay be a p r o b l c n  f o r  t h e  Dr i l l a s  o b s e r v a t i o n ,  where  o u r  d a t a  
a r c  f o r  t h e  s r > a l l e r  a i r - p o r t ,  v l i ich  is a l s o  t h c  o n e  t h a t  migh t  be  
p r e f e r r e d  by t h e  n o r o  c o s t - c o n s c i o u s  t r a v a l e r s .  The r e s u l t s  o f  
t h i s  d a t a  c o n 5 o l i d a t i o n  a r c  p?i?sclitnd i n  T \ ? ; t > l ~  w l 1 i c I 1E - 2 ,  s e r v e d  
a s  t h e  f i n a l  d a t a  s o t  f o r  t h e  s t 3 t : i s t i c a l  ~ n a l y s i s .  

Tilhlf I:--? 

C i t y  

Las  vecjas 

Ot ' l  811C10 

l'hooni,: 

At1 a n t a  

,.:.d s n - n g t o ni ~ e t r o' 

s TO San F r a n c i s c o  
EOT 30lS? 

i..liC Anr:itor~!cje 



I d  

RIS 

MOT 
I:>& 
PIT 
3UF 

GI.'K 

PiiL 
I.IDT 
iil)!? 
STS 
1st; 
S 3 P  
RKI; 
W L  
3!.!S 

C i t y  

D?.llas R e t r o  
Zooston 
t . : i . n n e n p o l i s  
c t ~ i c a y oI,. .~ r t r o  
Los kngele!; e!ctr:o 
Rismal-ck 
M i l ~ o t  
l 'aryo 
P i t t z h u r q h  
B u f f a l o  
!<ew York m e t r o  
Grand F o r k s  
P h i l a d e l p h i a  
Har r - i shurg  
I ? c d n ~ o ~ i d - R e ~ i d  
Sarlta Rosa 
W i l l i  ston 
San L u i s  O h i s p o  
Rock Springs 
i l :  J,ah-e 
Jamc?!; t o w n  

1% r c g r e s s i o : ~of 
r e s u l t :  

TAULE A-Z ('on=. ) 

S t  S L x p / v i ~ : it o r  Popul a t i o i l  A?/Po!r iip 

( 0 0 0 )  ( 0 0 0 )  

,,I >.. 
!Gi 


Fix 
I L. 
cir 
NV 
N V 
ND 

PA 
;.iy 
?4 Y 
ill3 
PA 
1'A 
OR 
C A  
tILt 

Cii 

i.!Y 

t.:n 
t: D 

ESP on POP a n d  ,\P/POP proclucec i  t i le  P o l  loi.:ir'q 

,.,,!,!c R s q u a r e d  is  0 . 5 3 ,  and  t!lc c o e ~ l ; i c i e n t sarc s i q n i . f i c z . n t  

a t  tilt 5 p e r c e n t  l e v e l .  ?'he :-c(~rct::;j.on results a r c  the 
b a s i s  o f  T a b l c  0 - 3 .  

TADLE I?-3 
E?:l'E110:CTURES ?i:R VlSlTOR 

1 9 2 7 = 1 0 0  



-it w i l l  I?(. n o t e d  t h a t  thc cxpendit;t!rcs per v i s i t o r  i n  
'I'able 13-3 a rc  i.11 1937 clol larr ; .  Betr'c-en 1907 and 
Uecemhcr , 1931, hoxover , the consuxcr  p r i c e  i n d e x  
( C P I )  i nc rca scd  by 2 1 . 4  p o r c c n t .  T c h l c  R-C r e f l e c t s  
t h i s  i n c r o a s c  i n  t h e  CPI. 

TABLE B-4 
EX?ERDTTURES !>EK VTSTTOH 

199lz=1O0 

>\I-'/POP < I  1 2 3 ,'a 5 6 
P o p u l a t i o n  

(000) 

- -... 

7 



2 0 0 0  + 403  : ?  4 9 4  5 4 0  5 8 5  630 6 7 6  -121  
3500  i 4 2 1  /#t;E, 512  55.1 602 G4a GC.3 733 
4 0 0 0  ?; 4 3 6  4 5 2 9  5 7 5  6 2 0  665 7 1 1  7 5 6  
5 0 0 0  r 473 5 2 0  5 6 5  6 1 1  G5G 7 0 0  7 4 7  7 9 2  
GOO0 * 5 0 9  5 5 5  GOO 6 4 6  6 3 1 736 7 0 2  627 

A f i n c i l  a r l jus tment  w s s  r e q u i r e d  t.o make t h e  expcntlitur:c!i; p e r  
v i s i t o r  r e f l e c t  r c q i o n a l  e c o n o n i c  a c t i v i t y  o n l y  and  n o t  a m i x t u r e  
of  r c y i n n a l  economic a c t i v i t y  p l u s  r e g i o n a l  imp0rt .s .  T h i s  was 
done by  a 4 - s t c p  p r o c e d u r e  a s  Zollows: 

i .  	 Data on 110:; v i s i t o r  c>:.:pcnditures a r c  d i  viti?cl among 
n a j v r  tipending c a t e g o r i e s  w e r e  o b t a i n e d  from 11 a i r p o r t  
i ~ q ~ c ts t u d i e s .  The median perccnt .ages  f o r  mediun- 
s i z e d  a i r p o r t s  a r e  31 p c r c c n t  f o r  l o d g i n g ,  27 p ~ ~ c e n t  
f o r  r e s t a u ~ - a n t s ,  15  p e r c e n t  for  r e t a i l  e s t a h l i s h c e n t s ,  
1 2  p c r c c n t  f o r  ~ n t e r t a i n n c n t ,  and 1 2  p e r c e n t  for  l o c a l  
t r a n s p o r t a t i o n .  For  a l l  f i v e  c z t e g o r i e s  of  v i s i t o r  
s p e n d i n g ,  t h e r e  was very l i t t l e  d i l f c r e n c e  b s t v e e n  
l a r g e  and medium-sized a i r p o r t s .  

2 .  	 For each of  P i v e  s p e n d i n g  C Z ~ ~ C J O L - i e s ,  t h e  i t  was 
zssuaiecl t h z t  " v a l ~ : cadr)ecl," a s  r c p o r t e d  i n  t h e  U.S .  
u r?par tnex t  of  Co::;mcrcc':: i . :~put-output  t r i h l e s ,  
o r i g i n e t c t ;  l o c a i I y .  " V i ~ l u caddc:d" is the sul?, of 
c;nployee compensa t ion ,  i n d i r e c t  hu!;incss t a x e s  (c.4 .  , 
proper ty  t a x e s ) ,  p r o f i t ,  and n e t  i n t e r e s t .  hs 
p e r c e n t a g e s  of t o t a l  o u t p u t ,  t h e  v a l u c  added f o r  
l o d g i n g  is 6 0  p a r c c n t ,  Eor r e s t a u r a n t s  4 0  p e r c e n t ,  f o r  
rcCai.1 e s t a b l i s h m e n t s  70 p e r c e n t ,  f o r  e n t e r t a i n m e n t  5 0  
p e r c e n t ,  and :or 1.ocal t r a n s p i r a t i o n  7 0  percent. 

+ . 'I'lic v a l u e  addr?d 1 ) e r c e : i t ~ g e s  fro::, S t e p  2 were a v e r a g e d ,  
~i!;i.ny t.he v i s i t o r  e x p e n d i t u r e  pe1:c:cntlages from S t e p  1 
a s  xf igl l t f ; .  The ~ - e s c l t i n ~ j  av~il :ac~ei.'eiglited is  0 . 5 5 .  

. 	 Each e n t r y  i n  l';~'nlc H - i ,  rss r r . a l t i p l i ~ di;y 0 . 5 5  t o  
o b t a i n  cstimclt.er: of v i s i t o r  c s p r i ~ d i t u r c t ;t h s t  ' r - ~ ~ ~ - c : ! x ~ l t  
l o c a l  cconci?ic a c t i v i t y .  'i'hc results a r e  t!le e n t r i e i ;  
i n  Tab lc  3 - i  i n  t h e  t e s t .  



i his append ix  d e s c r i b e s  t h e  RI1-i5 I1 n u l t i p l i c r s ,  d e s c r i h c s  t h e  
litannet: i n  which t h e y  a r c  u s e d ,  and P ~ C S E I I ~ S  Salilple s e t  of  a 
ci11culatrio:is f o r  de ter -n in i r rq  I-ecjionai i m p a c t s . '  HTbiS 1 T  
x u l t i p l i c r c  a r e  int:endscl t o  show t h e  t o t a l  rer j ioni t l  aflcr:t:; on 
i n d u s t r i a l  o u t p u t ,  p e r s o n a l  e a r n i n g s  and  employment f o r  a n y  
c o u n t y  or g r o u p  of c o n t i g u o u s  c o u n t i e s  i n  t h c  U n i t e d  St-.at:c:; 
r e s u l t i n g  from any indu:;try a c t i v i . t y .  I n d a s t r y  Bescr-iptiorlr; ?.::a 
d e f i n e d  a c c o r d i n g  t o  t h e  1977  Bureau o f  Economic A n a l y s i s  ( W A )  
n i ? t i o n a l  i n p u t - o u t p u t  t - a b l e s .  Induced iail>ac:ts f o r  any a i r p o r t -  
ri2lzt:ed businesses c a n  he  cr;ti!nated by a p p l y i n g  t:he RiI.lS I1 
: : iul t ipl i .c?s t o  a c t i v i t i e s  w i t h i n  t h e  a i r  t r a n s p o r t a t i o n  
i n d u s t r i a l  s e c t o r .  

.U,II*IST T  m u l t i p l i c ? - s  ?!re g i v e n  i n  t h r e e  t a b l e s :  t o t a l  out[ ;at  
multiplier:;, e a r n i n g s  m u l t i p l i e r ! ; ,  and employment m u l t i p l i e r s .  
I n  a d d i t i o n ,  R E A  w i l l  z l s o  pl-ovide a  househo ld  d i r e c t  c o c f r i c i e n t  
t a b l e  cpon r e q c l c s t .  The t o t a l  output:  i x ~ l t i p l i c r  t a b l e  i r ;  11:;cci t o  
c o n p u t c  t h e  t o t a l  impact  of  a change i n  demand. There 
i : iu l . t i .p l ie rs  i d e n t i f y  t h e  demands p l s c e d  on a p a r t i c u l i i r  r'ccjion 
from C t ~ c~ u t u r egrowth o f  a b u s i n e s s  a c t i v i t y .  Tho c a r n i n g l  
m u l t i p l i e r $ ;  1aeasui-c t h e  impac t s  on ear-niny:: ( i n c o z e )  and 
c:mpJ.oylnent. The employment ~ ~ u l t i p l i c t s  a?-= ~1seCIi n  ca lcu l . a t i . ng  
t h e  t o t a l  number o f  j o b s  c r e a t e d  by f i n a l  c h a n g e s  i n  demand. O f  
t h c  t h r e e  sets  o i  ~ i i u l t i p l i c r s ,  t h e  ea rn inc j s  m u l t i . p l . i e r s  a r c  t h e  
n n s t  s u i t a b l c  f o r  e s t i n n t i n y  t h e  economic ini1act.s of  a p a r t - i c u l a r  
h u s i n c s s  a c t i v i t y .  The d i r e - c t  c o e f f i c j c n t  t a b l e  can  be u:;cd t o  
d e t e r m i n e  s a l e s  of  a p a r t i c u l a r  r e g i o n a l  i n r l u s t r y  when a i l - p o r t  
e x p e n d i t u r e s  are  t h e  c n l y  a v a i l a h l o  i n f o r n a t i o n .  

7r.ill>h a v i a t i o n  b u s i n e s s  r e l a t e d  t o  a t o r g e t c c l  a i~1-por t  i:; ass ic jned 
e. Stznciar-cl Ind:~:; t r j .a l  C l a s s i T j c a t i o n  c o d e .  'i'h,? i ~ : . l i a t i o n - r e l a t e d  
b u s i n e s s  i s  i d e n t i f  i c d  w i t h  a c o r r e s p o n d i n g  2il.IS i l  c o d e  n u n b c r .  
'rab1.e C-1 p r e s r ! n t s  hus incsr ;  a c t i v i t j . e s  th;+:: c + r e * r , o s t  l i k e l y  
encountct-ed i n  a v i a t i o n - r e l a t c d  econoP.ic s t u d i c s .  These  
a c t i v i t i e s  ci?n be matched x i t h  co r rcspond inc j  R l M S  I1 code  
numbers.  'r'he KII-lt; I1 code number w i l l  i f lent i f ) !  t h e  s p c c i f i c  
m u l t i p l i e z  f n c t o r  t o  hc  a p p l i e d  t o  t h e  a f f e c t - a d  b u s i n e s s .  

The lZ11~fS I T  model u s e s  s a l e s  by a v i a t i o n  b u s i n e s s e s  t.o e s t i m a t e  
Llrc f i n a l  dcnand a t  t a r q e t e d  a i r p o r t s .  E u s i n e s s  activities a r e  
evi\l.ua::cd ancl dc?Cined accordincj  t o  t h e i r  lr?vc:l of  e c o n o n i c  

:l,:uch o i  ';!?is dir,cu:;cio~; i s  dr.a!.in from Do~:n.lil~; l.lc!.eccl,S .  
P,c.:onim~nd.j~._!j~~j.~,n~.~E<onu:?.j c In_nii<,urc.c<:&fs fe::; is-~ 

iieli..crcl P r q j r c t ~ ; ,  I1::al't Report: f o r  L ' rc!?fnta t ion  T O  L!)c 
cr ,.- ..ns;>3rtcitioi-i.c Reseal-ct: R o ~ r d  hrii;llc? i !.tc<:tii?cj, j r u a  !5 8 7  (15).., 



-- 

c:oliseq"eaces t o  t h e  t n r r j e t e d  a i l - p o r t .  l 'hcsc a c t i v i t i e s  a - e  
rjroupcci i r i t o  d i r c c t  atid ? n d i r c c t  iepar : t s .  i!iess2 ~ s  i:if:or:::'??io~~ 
q a t h t r e d  a t  each a i r p o r t  includes: 

I .  magnit-ucie o f  s a l e s  
2 .  s i z e  of  purcl~?.sc 
3 .  i d e n t i t y  0:: p u r c h a s e  

I , .  number of  employees  

5 .  s i z e  of p a y r o l l  

Ln gt:ller.;tl, ssles s h o u l d  be n u 1 t i p l i c . d  by HI14S I1 n u l t j p l i e r r ;  t o  
clc?t:criiij n c  econonlic i l l lpacts .  Ho>:ever-, i f  d a t a  a r c  l.?,cking for  
some s p o c i i i c  t y p e s  o f  business a c t i v i t y ,  o t h e r  i n f o r n a t i o n , s u c h  
a s  e x p e n d i t u r e s ,  p a y r o l l  c n r n i n y s  a n d  number of  e x p l o y e e s  c a n  be 
ur;ed. The t t ~ c  T I  i i~ethodr;f o l l o w i n g  c a l c u l > . t i o n s  i 1 l ~ c t r ~ V . c  RTI.:C-
of  comput ing economic imp?ctc  iron d n t a  o n  sic-port s a l e s ,  p a y r o l l  
and csipl oyiccnt. 



ii\'IRTIOl; R I M S  11 CODE Ell.i!.lRERS 

P. 1RTORT 74hlli\4A.<kl Z.?,:l......-.. 

.-i.'IX1:D.- HASrn ...O .:E!7BOIiS 
k i r c r a f t  S e r v i c i n g  
h i r c r a f t  R c n t a l  
A c r i a l  S p r a y i n g  

i;'l:DEI<4L. F?~1711z17'1! S-.-. 

A i r  N a t i o n a l  Guard 

k i r  T r a i f i c  C o n t r o l  

h i r p o r t  1,:ail F a c i l i t i e s  

h i ?-Ways Yaci 1j.?.i es 

Armcd F o r c e s  

Customs Pat . rol  

F o r e s t r y  Sc!rvl.cn 

Weather- s e r v i c e  


Q~:;ITE Ai!I 7..?'1.0!! : ~ K E J 2 m  
A d v e r t i s i n y  
h i . 1 . lanufac tur inq  
h i r c r a f  t s a l e s  ( r f t a i l )  
A i r p o r t  P a r k i n g  
h i r p o r t  Secur i t .y  
Airpor:t  T e r m i n a l  S c r v i c c s  
h u t 0  Kcrltal  
A u x i l i a r y  A i r c r n r t .  P a r t s  M a n u f a c t u r i n g  
k v i a t i o n  S c h o o l  
A v i o n i c s  Kan11Cactu~-ing 
A v i o n i c s  R e p a i r  
Barber Sllops 
~ o o ks t o r e s  
G u i l d i n q  l ~ l a i n t c n a n c e  and  c l c a n i n q  
Co in -Opcra t ed  A~usencnt 
Dr i .nking l'lacc:; 
Drug s t o r e s  
Engi.ne and  Prc)pel !er ! ~ : a n u f i ~ ~ ~ . l I r illg 
i'j.r:o D e p 3 ~ - t m c n t : ;  
i t Int'.\ir.ance 
F l y i n g  C l u b s  



Table C-l (cont.) 


Dusinr . ss  

F l y i n g  I n s t r u c t i o n s  
Food S c r v i c c s  
Freig!>-L Forwzrding 
G i f t  Shops 
i i o t c l s / M o t e l s  
News Ocalers 
P e r s o n n e l  Supply Services  
p o l i c e  D e p z r t n e n t  
R e p a i r  Shops 
Restaurants 
T a x i  Service 
Tobii.-co Shops 
' I ' r ~ v e lAgC!,tS 



A .  	 c u s i n c s s  - F i x e d  b a s e d  o p e t a t o r  ( f r o m  s u r v e y )  
3 .  	 RIt.1.5 I1 Code Eiumber - 650500 ( f r o m  ' l ' s b l c  C-1) 
C .  	 S a l e s  - $ 1 0 0 , 0 0 0  ( f rom s u r v e y )  
V .  	 RI tG T I  e a r n i n g s  m u l t i p l i e r  f o r  c o d e  number 650500  

- 0 . 6 1 3 1  ( f r o m  RIt4S I1 t a b l e s )  

1%. 	E a r n i n g s  I a p a c t  C a l c u l a t i o n s  

S a l e s  t i n e s  e a ~ - n i n g s  m u l t i p l i e r  
SlO0,OO ;: 0 . 6 3 3 1  = $ 6 1 , 2 1 0  

A .  	 i 3 u s i n e s s  - Eng ina  znd p r o p e l l e r  m a n u f a c t u r e r  ( f r o n  
s u r v e y )  

h .  	 RII.:S I T  Code NlIhbcI. - 610700  (fro;;: I'ablr! C-1) 
C .  	 S a l e s  - I:oce p r o v i d e d  ( f r o a  s u r v e y )  
V .  	 P a y r o l l  - $300 ,000  ( f r o m  s u r v e y )  
E .  	 !),lI.lS I1 e a r n i n g s  m u l t i p l . j . c r  f o r  c o d e  numhc?r 6111700 

- 0 . 7 1 2 0  (from RT?.lS 11 L t l h l e s )  

A .  	 O b t a i n  d i r e c t  coefficient h o u s e h o l d  n u l t i p l i e r  f o r  
a p j ) l i c a b l  e P.II,lS c o d e  numbcr ( 6 1 0 7 0 0 )  - 0 . 3 6 7 5  
( f r o m  RI!.IS I1 tab1.c::) . 

U. 	 C a l c u l z c e  economic  base m u l t i p l i e r -  by c l i v i d i n y  
I?r!.rs 11 e s r n i n y r ,  m u l t i p l i . e l -  ( 0 . 7 1 2 0 )  by d i r e c t  
c u e i i i c i c n t  h o u s e h o l d  tault i l>l . i .er:  ( 0 .  3 6 7 6 )  = 
1 . 9 3 6 9 .  

C .  	 D e t e r n i n e  c;lrtii.ncjs by m u 1 t ; i p l y i n c  p a y r o l l  b:; 
c c o n o a i c  b a s e  mu l t i p l . i . c r . .  

2 .  	 ii]:!;&~j.!~g_RTl~IS. .J:l~)nroach~~~0_J.~~3~~o_yrn~r~tn a t q  

I .  	 A s s u m p t i o n s  

. R u s i n e s s  - n c r i a l  s p r a y e r  ( C r o m  s u r v e y )  
I?. R I f 4 S  I1 Codo Iiui;.bcr - O L O l O O  (:rOin T a b l e  C-.I . )  
C. 	 S c a l e s  - Ilonr. p r o v i d e d  ( i r o a  s u r v e l  1 )  
U. E c p l o y e e s  - 3 ( c : ; t j ~ i a t e d  f r o m  n i r p u r t  cnnager) 

F:. I l l t ' iL;  I1 c z r n l n c j s  n u l t i p l i e l -  f o r  co!-lc nuzb-r 03 01 00 


- 0 . 5 6 6 2  ( f x o ~hl!.!S TT t a b l e s )  



11. 	 E.??-!~j.n:[z Ieq,act C a l cu l z3 t  i o n s  

A .  	 O b t a i n  direct c o c t r i c i c r l l r  housc!~c!sl ;i;u:lt:;.plic.r Sor  
a j ~ p l i z a l ~ l eRl:.:S coclc nunher  (010100)  - 0 .  2614 
(iru?n RIt.1:; 11 t a b l e s )  . 

8 .  	 C a l c u l a t e  economic bcise sulLip1. i . r . r  by tli.vi.clincj 
R T ? G  I1 e a r n i n g s  m u l t i p l i e r  ( 0 . 5 6 6 % )  by d i r c c t  
c o c f r j c i e n t  househo ld  m u l t i p l i e r  ( 0 . 2 6 1 9 )  = 

2 . 1 6 1 9 .  
C .  	 O b t a i n  a v e r a g e  e a l - n i n g s  p e r  j o b  - $15,000 ( f 'ro? 

SIC numtxr ,  KI!.:S 'TI code  numhcr ancl c o u ~ l t y )  . 
D. 	 Dete rmine  p a y r o l l  by m u l t i p l y i n c j  t h c  cst : inated 

number of employees ( 3 )  t i m e s  t h e  avcreqc carninqs 
p o r  j o b  ($15 ,000)  :: $45 ,000 .  

. 	 Dete rmine  e a r n i n g s  by m u l t i p l y i n q  p a y r o l l  by 
economic b a s e  n u l . t i u l i e ~ -
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