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Lot iER 0IL PRICES AND STATE EMPLoYMENT

S.  P .  A .  Bnown  and  John .K .  H i l l

I t  is  apparent even after one year of  adjustment that the sharp
d rop  i n  o i l  p r i ces  tha t  occu rned  i n  l a te  1985  and  ea r l y  1986  ra i l l
have  a  p ro found  e f fec t  on  the  reg iona l  d i s t r i bu t i on  o f  emp ioymen t
in  the  Un j ted  S ta tes .  Th i s  paper  deve lops  and  imp lemen ts  a
p rocedure  fo r  quan t i f y i ng  the  l ong - te rm consequences  o f  l owen  o i l
p r i ces  on  emp loymen t  i n  each  o f  t he  f i f t y  s ta tes .  The  es t ima tes
deve loped  a re  used  to  de te rm ine  how much  o f  t he  va r ia t i on  i n  s ta te
emp loymen t  g rowth  du r ing  1985  can  be  a t t r i bu ted  to  the  o i l - p r i ce
dec l l ne .  l { e  a l so  use  the  es t ima tes  to  gauge  the  feas ib i l i t y  o f
po l i t i ca l  ac t i on ,  such  as  an  o i I  jmpo r t  t a r j f f ,  t ha t  wou ld  reve rse
the  dec l j ne  i n  o i i  p r i ces .

I .  INTRODUCTION

I n  m id -November  1985 ,  Wes t  Texas  i n te rmed ia te  c rude  o i I  was  se l l i ng  fo r "

$31  pe r  ba r re l  .  By  the  end  o f  l " l a r ch  1986 ,  i t s  p r i ce  had  tumb led  to  $11 .50

per  ba r re l .  Tha t  amoun ts  to  a  63 -pe rcen t  dec l i ne  i n  l ess  tha t  f i ve  mon tns .

Rare l y  i n  t he  h i s to ry  o f  marke ts  has  the  p r i ce  o f  such  an  impor tan t  and

w ide l y  t raded  commod i t y  changed  so  much  jn  such  a  sho r t  pe r iod  o f  t ime .

Marke t  f undamen ta l s  d id  no t  a l l ow  o i1  p r i ces  to  rema in  th i s  l ow  fo r  ve ry

1ong .  Bu t  i t  i s  c lea r  t ha t  expec ta t i ons  have  changed  and  tha t ,  a t  l eas t

fo r  t he  fo reseeab le  fu tu re ,  o i l  p r i ces  w i l I  be  subs tan t i a l l y  l ower  than

pnev ious l y  t ho  ugh t .

Th i s  a r t i c l e  a t tempts  to  de tenmjne  how much  o f  an  e f fec t  l ower  o i l

p r i ces  w i I l  have  on  emp loymen t  i n  each  o f  t he  f i f t y  s ta tes .  Such  an

ana lys i s  i s  essen t j a l  t o  a  p rope r  i den t i f i ca t i on  o f  t he  sou rces  o f  reg iona l

economic  g rowth  and  dec l i ne  i n  comjng  yea rs .  The  es t ima tes  a l so  a l l ow  us

to  gauge  the  po l i t i ca l  suppor t  f o r  po l i c i es  such  as  an  o i l  impor t  t a r i f f

t ha t  wou ld  reve rse  the  e f fec ts  o f  t he  o i l - p r i ce  dec l i ne .



The  paper  i s  o rgan ized  as  fo l l ows .  Sec t i ons  I I  and  I I I  desc r ibe  a

computat ional  model used to est, imate the long-run employment ef fects of  a

change  in  o i1  p r i ces .  Es t ima tes  o f  t he  enp loymen t  e f fec ts  resu l t i ng  f rom a

$5  dec l i ne  i n  o i l  p r i ces  a re  p resen ted  i n  Sec t i on  IV .  I n  Sec t i on  V ,  t hese

es t ima tes  a re  used  to  eva lua te  the  impor tance  o f  t he  o i1 -p r i ce  shock  j n

exp la in ing  s ta te  economic  pe r fo rmance  du r ing  1986 .  I n  Sec t i on  V I  ,  t he

es t ima tes  a re  used  to  assess  the  po l  i t . i ca l  v . i ab j  l  i t y  o f  an  o i l  impor t

ta r i f f .  The  ma in  po in t s  o f  t he  paper  a re  summar i zed  i n  Sec t i on  V IL

II. CONCEPTUAL FRAMEWORK

The  bas i c  compu ta t i ona l  mode l  emphas izes  d i f f e rences  i n  s ta te

endowments  o f  ene rgy -p roduc ing  and  ene rgy -consuming  i ndus t r i es  as  the

p r inc ipa i  de te rm inan t  o f  i n te rs ta te  d i f f e rences  i n  t he  emp loymen t  e f fec ts

o f  l ower  o i1  p r i ces .  Emp loymen t  i n  each  s ta te  i s  w r i t t en  as  the  sum o f  two

par t s - -one  tha t  de r i ves  f rom a  re ia t i ve  abundance  o r  sca rc j t y  o f  ene rgy

indus t r i es  and  ano then  tha t  i s ,  by  cons t ruc t i on ,  i den t . i ca l  t o  t he  na t i ona l

economy in  i t s  i ndus t l " y  compos j t i on .  The  e f fec t  o f  l ower  o i l  p r i ces  on  the

f i r s t  pa r t  depends  bo th  on  the  respons j veness  o f  ene rgy  emp loymen t  t o

chang jng  o i l  p r i ces  and  on  the  ex ten t  t o  wh jch  the  s ta te  dev ia tes  f rom the

na t i ona l  ave rage  i n  i t s  endowment  o f  ene rgy  i ndus t r i es .  The  second  pa r t  o f

the state economy is assumed to respond to oi l  pr ices in the same way that

the  na t i on  does ,

To  deve lop  the  mode l  f o rma l l y ,  l e t  E l .  deno te  the  marg in  by  wh ich
I J

enployment in energy industry i  is  overrepresented (+) or unde rrep re sented
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*
( - )  i n  s ta te  j .  The  E - . ,  a re  de f i ned  by  hypo the t j ca l l y  w i thd raw ing  worke rs

f rom (o r  add ing  worke rs  to )  a  se t  o f  key  ene rgy  i ndus t r i es ,  a long  w i th  the

nonenergy  worke rs  they  d i rec t l y  o r  i nd i rec t l y  suppor t ,  un t i l  t he  emp loymen t

tha t  r ema ins  (o r  i s  so  bu i l t  up )  i s  i den t i ca l  t o  t he  na t i on ' s  i n  j t s

i ndus t r y  compos i t i on .  Th i s  i s  accomp l i shed  by  impos ing  the  fo l l ow ing

cond i t i ons :

(1 )
* *

Erj-Er j  = s ' ' (Nr-Nr) for  every i th energy industry.

I n  the  above  equa t ions ,  E  deno tes  ac tua l  s ta te  emp loymen t  i n  ene rgy

indus t r y  i ,  N ,  ac tua l  s ta te  nonenergy  emp loymen t ,  and  s , i  t he  ra t i o  o f

na t i ona i  emp loymen t  i n  ene rgy  i ndus t r y  i  t o  na t i ona l  nonenergy  emp loymen t .
:t

The  te rm N ,  deno tes  the  nonenengy  e rnp loymen t  i n  s ta te  j  t ha t  i s  d i rec t l y  o r

i nd i rec t l y  a t t r i bu tab le  to  the  E l r .  I t  can  be  exp ressed  as
I J

(2)
* *

N.  =  I  m.E . . ,
J  i  I  l J

where  n -  i s  t he  nonenergy  mu l t i p l i e r  f o r  ene rgy  i ndus t r y  i .  The  m- ,  a re

de f i ned  to  accoun t  no t  on l y  f o r  t he  i n te rmed ia te  demands  tha t  key

indus t r i es  make  on  o the r  i ndus t r i es ,  bu t  a l so  fo r  t he  i nd i rec t  e f fec ts  tha t

ope ra te  th rough  induced  changes  i n  pe rsona l  j ncome.

In  o rde r  t o  so l ve  fo r  t he  E ] . ,  f i r s t  mu l t j p l y  (1 )  by  m,  and  sum ove r
l J  -  

I

a l l  o f  t he  key  ene rgy  i ndus t r i es .  Then  comb ine  the  resu l t i ng  exp ress ion

w i th  eq . (2 )  t o  ob ta in  N i .  By  subs t i t u t i ng  the  resu l t  i n to  ( l ) ,  we  have



I

(3 ) r i ,  = Hrt(E,r/Nr) - s,AJ,

where A= [ i  -  !m, (E, r /Nr ) l / [1  - nr rs iJ .

By cons t ruc t ion ,  a l l  o f  the  E ; j  w i l l  be  ze ro  i f  E r r lN ,  =  s . ,  fo r  a l l  i .

Th js  wou ld  be  the  case i f  energy  indus t r ies  were  represented  in  the  s ta te

in  the  same propor t ions  as  they  are  jn  the  na t ion .  Otherw ise ,  E i ,  w i f f

tend to  be  pos i t i ve  when Er r /N,  >  s . ,  and negat jve  when Er r /N,  <  s r .

By representing the state economy in thjs way, we can express the

response in  to ta l  s ta te  employment  to  chang jng  o i1  p r ices  as

(4 ) aTr /T ,  =  i  (aE i /E i ) (E i j /T j ) ( l+mi )  +

(aTlT)r I r(Ei  j - r f r l  .  tnr-ru]) l /Tj  ] .

The  pe rcen tage  change  in  s ta te  emp loymen t  i s  a  l i nea r  comb jna t i on  o f  t he

percen tage  changes  i n  na t i ona l  ene rgy  emp loymen t  (deno ted  AEr /E r )  and

aggrega te  na t i ona l  emp loymen t  (deno ted  AT IT ) .  The  we igh ts  i n  t he  sum

re f l ec t  t he  ex ten t  t o  wh jch  the  s ta te rs  endowment  o f  ene rgy  i ndus t r j es

dev ia tes  f r "om the  na t i ona l  ave rage .  I f  ene rgy  i ndus t r i es  accoun t  f o r  t he

same sha res  o f  emp loymen t  i n  t he  s ta te  as  they  do  i n  t he  na t i on ,  AT j /T ,

reduces  to  AT IT .  0n  the  o the r  hand ,  i f  t he  s ta te  i s  re la t i ve l y

we l l -endowed  w i th  ene rgy -p roduc  i  ng  j ndus t r i es  ( so  tha t  E l ' .  t  O  whenever

AE. < 0) and poor ' ly endovred with energy-con s um i  ng industr jes (so that

E . . . 0  wheneve r  AE .  >  0 ) ,  t hen  aT . /T .  i s  l ess  t han  AT /T  and  may  be
I J  I  J  J

negat i  ve .

L
t
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II]. DATA AND PARAMETER VALUES

The  mode l  ou t l i ned  i n  the  p rev ious  sec t j on  was  used  to  es t ima te  the

long - run  e f fec ts  on  s ta te  emp loymen t  o f  a  $5  dec l i ne  i n  t he  p r i ce  o f  o i l .

The  base  pe r iod  fo r  t he  ca ' l cu la t i ons  was  the  yea r  1985 .  A l l  o f  t he

emp loymen t  da ta  a re  fo r  t ha t  yea r .  The  ave rage  p r i ce  o f  o j l  j n  1985  was

$26 .75  pe r  ba r re l ,  as  measuned  by  U .S .  r e f i ne rs r  acqu i s i t i on  cos t .  Thus

the  range  o f  o i l  p r i ces  cons ide red  i n  the  ana lys i s  j s  f rom $26 .75  to

SZ I  . 75 .  The  rema in ing  i n fo rma t ion  used  j n  !he  ca l cu la t i ons  i s  summar i zed

be l  ow .

A .  The  Key  Energy  Indus t r i es

The  I i s t  o f  key  ene rgy  i ndus t r i es  was  l im i ted  to  th ree  ene rgy -p roduc i  ng

indus t r i es - -o l  l  and  gas  ex t rac t i on  (S IC  code  13 ) ,  coa l  ex t rac l i on  ( i 2 ) ,  and

o i i  f i e l d  mach ine ry  manu fac tu r i ng  (3533) - -and  two  ene rgy -consuming

indus t r i es - -pe t ro leum re f i n ing  (2911)  and  pe t rochemica l s  (282  and  286 ) .

Th i s  i s  ce r t a i n l y  no t  an  exhaus t i ve  I i s t  o f  i ndus t r i es  t ha t  w i l l  be

a f fec ted  s ign j f i can t l y  by  the  dec l  i ne  i n  o i . l  p r i ces .  I gno red ,  f o r  examp le ,

a re  a i r l i nes ,  t r uck ing ,  pub l  i c  u t i l i t i e s ,  s t ee l  ,  and  f ood  p rocess ing - -a l I

impor tan t  use rs  o f  ene rgy .  To  the  ex ten t  t ha t  t hese  i ndus t r i es  a re

uneven ly  d i s t r i bu ted  ac ross  s ta tes ,  ou r  es t ' ima tes  w i l l  be  sub jec t  t o  e r ro r .

Neve r the less ,  i t  i s  hoped  tha t  t he  l i s t  o f  key  ene rgy  i ndus t r i es  i s

su f f i c i en t l y  comp le te  to  es tab l  i sh  a t  l eas t  t he  s ign ,  i f  no t  t he  o rde r  o f

magn i tude ,  o f  t he  e f fec t  t ha t  cheaper  o i l  w i l l  have  on  s ta te  emp loymen t .
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B.  Response  o f  Energy  Emp loymen t  t o  Lowen  0 i l  P r i ces .

To  de te rm ine  the  e f fec ts  o f  l ower  o i1  p r i ces  on  emp loymen t  i n  t he  ke !

ene rgy  i ndus t r i es ,  mu l t i p le  reg ress ion  techn iques  were  used  to  es t ima te

long - run  o i1 -p r i ce  e las t i c i t i es  o f  na t j ona l  ene rgy  emp loymen t .  An  append ix

p rov ides  j n fo rma t ion  on  the  na tu re  o f  t hese  reg ress ions .  The  po in t

es t ima tes  ob ta i ned  f o r  t he  e l as t i c i t i e s  a re  as  f o l l ows :  +1 .01  f o r  o i l  and

gas  ex t rac t i on ,  +1  .23  fo r  o i l  f i e l d  mach ine ry  manu fac tu r i ng ,  +0 .45  fo r  coa l

ex t rac t i on ,  -0 .56  fo r  pe t ro leum re f i n ing ,  and  -0 .32  fo r  pe t rochemica l s .

The  func t i ona l  f o rms  used  i n  the  reg ress ions  cons t ra in  the  e las t j c i t i es  to

be  cons tan t  w i th  respec t  t o  t he  p r i ce  o f  o i l .  To  ca l cu la te  changes  i n

emp loymen t  ove r  t he  o i1  p r i ce  i n te rva l  f r om $26 .75  to  $21 .75 ,  y i l e  used  the

formul a

(s) AE, ' /8, = (21 '75/26 '75)\ i  -  1

where  f .  i s  t he  o i l - p r i ce  e las t i c i t y  o f  emp loymen t  i n  ene rgy  i ndus t r y  i .

C .  Enerqy  Emp l  oymen t  Mu l t i p l i e rs

In  deve lop ing  eq . (4 ) ,  s ta tes  were  assumed  to  be  i den t i ca l  excep t  f o r

d i f f e rences  i n  t he i r  ne la t i ve  endowments  o f  t he  key  ene rgy  i ndus t r i es .  I n

th l s  case ,  t he re  was  no  need  to  d i f f e ren t i a te  the  ene rgy  emp loymen t

mu i t i p l i e rs  by  s ta te .  I n  p rac t i ce ,  o f  cou rse ,  s ta tes  a re  no t  i den t i ca l ;

no r  do  they  have  the  same energy  mu l t i p l i e rs .  Pa r t i cu la r l y  t roub lesome a re

cases  i n  wh ich  a  s ta te  l acks  a  d i ve rse  nonenergy  sec to r .  A  po r t i on  o f  t he

mu l t i p l i e r  e f fec ts  tha t  s tem f rom changes  i n  ene rgy  emp loymen t  a re  then

los t  t o  o the r  s ta tes .  To  dea l  w i th  th i s  p rob lem,  we  used  s ta te -spec i f i c
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mul t i p l j e r s  when  eva lua t j ng  eq . (4 ) .  Th i s  p rocedu re  reduces  t he

compu ta t ' i ona l  e r ro r  f o r  s ta tes  w i th  an  unusua l l y  l a rge  amoun t  o f  l eakage .

Bu t  i t  f a i l s  t o  acknow ledge  and  ad jus t  f o r  t he  co r respond ing  j n jec t i ons

en joyed  by  expo r t i ng  s ta tes .  P resumab ly ,  however ,  t he  expo r t i ng  s ta tes  a re

la rge  i n  re la t i on  to  the  nond ive rse  s ta tes ,  so  tha l  a  to ta l  accoun t ing  may

no t  be  as  c ruc ia l  i n  t he i r  case .

The  theo ry  requ i res  tha t  each  mu l t i p l i e r  exp ress  the  e f fec t  on  to ta l

s ta te  emp loymen t  o f  a  un i t  change  in  emp loymen t  i n  ene rgy  i ndus t r y  i

ho ld ing  cons tan t  t he  l eve l  o f  ou tpu t  i n  a l I  o the r  key  i ndus t r i es  and  the
' l eve l  

o f  au tonomous  demand  in  a1 )  non -key  i ndus t r i es .  Th i s  i s  a

nons tandard  t ype  o f  mu l t i p l i e r ,  and  to  ob ta in  i t  r equ i res  a  spec ia l

i nve rs ion  o f  an  i npu t -ou tpu t  ma t r i x .  To  deve lop  a  se t  o f  t hese  rnu l t i p l  i e r s

fo r  a l l  s ta tes ,  v {e  f i r s t  used  a  1979  Texas  i npu t -ou tpu t  t ab le  to  compu te

the  re l evan t  mu l t i p l i e r s  f o r  t he  s ta te  o f  Texas .  Mu l t i p l i e r s  f o r  a l l  o t he r

s ta tes  were  then  es t ima ted  by  ad jus t i ng  the  Texas  mu l t i p l i e rs  w i th

in fo rma t ion  on  s ta te  i npu t -ou tpu t  mu l t i p f  i e r s  ava i l ab le  f rom the  Bureau  o f

Economjc  Ana lys i  s .

D .  Response  o f  Na t i ona l  Emp loymen t  t o  Lower  0 i l  P r i ces

Mos t  l a rge -sca ' l e  economet r i c  mode ls  p rov ide  fo r  a  pos i t i ve  response  i n

aggrega te  emp loymen t  t o  fa l  l  i ng  o i  l  p r i  ces .  Un fo r tuna te l y ,  mos t  o f  t he

fo recas t i ng  se rv i ces  have  no t  w ide l y  d i ssemjna ted  the i r  es t jma tes  o f  t hese

e f fec ts ,  con f i n ing  the i r  pub l  i shed  f i gu res  to  i nduced  changes  i n  g ross

na t i ona l  p roduc t  (GNP) .  However ,  by  comb in ing  the  GNP es t ima tes  w i th  those

few emp loymen t  es t ima tes  we  cou ld  ob ta in ,  we  were  ab le  to  es tab l i sh  a

consensus  es t ima te  o f  t he  e f fec t  o f  l ower  o i l  p r i ces  on  agg rega te

empl oyment.



-6-

The  Fo recas t j ng  Sec t i on  o f  t he  U .S .  Chamber  o f  Conmerce  es t jma tes  tha t

a  $5  d rop  j n  the  p r i ce  o f  o i ' l  w i l l  r a i se  na t j ona l  emp loymen t  by  .45  pe rcen t

after two years.  Est imates from the Board of  Governors of  the Federal

Reserve  Sys tem ind i ca te  tha t  emp ' l oymen t  w i l l  be  .7  pe rcen t  h ighe r  as  a

resu l t  o f  a  $5  dec l i ne  i n  o i l  p r i ces .  I n  compar i son  to  o the r  mac roeconomic

fonecas te rs ,  t hese  two  sou rces  a re  op t im is t i c  j n  t he j r  assessmen t  o f  t he

expans iona ry  e f fec ts  o f  l ower  o i1  p r i ces  on  GNP.  Comb in ing  the

relat ionship between GNP growth and employment growth found in these two

sources  v / i t h  t he  consensus  es t ima te  o f  e f fec t  o f  l ower  o i1  p r i ces  on  GNP,

we  jn fe r red  tha t  a  g5  dec l i ne  i n  t he  p r i ce  o f  o i l  wou ld  be  expec ted  to

ra i se  na t i ona l  emp loymen t  by  .4  pe rcen t .

IV. NUMERICAL ESTIMATES OF THE EFFECTS OF
LOWER O]L PR]CES ON STATE EMPLOYMENT

Shown in  Tab le  l  a re  ou r  es t ima tes  o f  t he  pe rcen tage  changes  i n  s ta te

emp loymen t  expec ted  a f te r  l ong - run  ad jus tmen t  t o  a  95  dec l i ne  i n  t he  p r i ce

o f  o i l .  As  can  be  seen  f rom the  tab le ,  mos t  s ta tes  ga in  emp loymen t .  Bu t

fo r  t he  few  s ta tes  tha t  l ose ,  t he  l osses  a re  subs tan t i a l .

Ten  s ta tes  s tand  to  l ose  emp loymen t  as  a  resu l t  o f  t he  o i l - p r i ce

dec l i ne .  They  a re  A Iaska ,  Co lo rado ,  Kansas ,  Lou is iana ,  New Mex ico ,  Nor th

Dako ta ,  0k1ahoma,  Texas ,  Wes t  V i rg in ia ,  and  h l yoming .  Fo r  a  95  d rop  i n  o . i l

p r i ces ,  t he i r  comb ined  l oss  i s  216  thousand  jobs ,  o r  abou t  1 .6  pe rcen t  o f

the i r  t o ta l  emp loymen t .  Each  o f  t he  ten  l os ing  s ta tes  has  a  concen t ra t i on

o f  ene  rgy -p roduc  i  n  g  i ndus t r i es  tha t  i s  we l l  above  the  na t i ona l  ave rage .
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Four  o f  t hen r - -Lou is iana ,  0k lahoma,  Texas ,  and  tdes t  V i rg , i n ia - -a1so  have

la rge  sha res  o f  ene rgy -p rocess ing  emp loymen t .  Bu t  t he  pos i t j ve  e f fec ts

f rom these  i ndus t r i es  a re  ou twe ighed  by  the  l osses  o r i g ina t i ng  i n  ene rgy

ex t rac t i on .  Th i s  i s  pa r t ' l y  because  enengy  ex t rac t i on  accoun ts  fo r  a  l a roe r

sha re  o f  emp loymen t  j n  t hese  s ta tes  than  does  enengy  p rocess ing .  I t  i s

a l so  the  case  tha t  t he  o j l - p r j ce  e las t i c i t y  o f  ex t rac t i on  emp loymen t

exceeds  the  e las t i c j t y  f o r  emp loymen t  i n  ene rgy  p rocess ing .

Fo r  t he  o the r  f o r t y  s ta tes  and  the  0 . i  s t r j c t  o f  Co lumb ia ,  l ower  o j l

p r i ces  mean  expand ing  emp loymen t .  A  $5  dec l j ne  i n  t he  Dr i ce  o f  o . i  I  r esu l t s

i n  an  add i t i ona l  606  thousand  jobs ,  abou t  . 7  pe rcen t  o f  t he j r  t o ta l

emp loymen t .  Th i r t y - f i ve  o f  t hese  s ta tes  (and  the  D is t r i c t  o f  Co lumb ia )

have  ne la t i ve l y  sma l l  endowments  o f  ene rgy  ex t rac t i on .  The  o the r  f i ve

bene f i t  f r om lower  o i1  p r i ces ,  bu t  Lhe i r  pe rcen tage  ga ins  a re  l ess  than  the

na t i ona l  ave rage .  O f  t he  e igh t  s ta tes  w i th  the  h ighes t  pe rcen tage

emp loymen t  ga ins ,  s ' i x  have  among  the  l a rges t  concen t ra t i ons  o f  ene rgy -

p rocess i  ng  emp l  oymen t .

V. LOWER OIL PRICES AND 1986 ECONOMIC PERFORMANCE

The  sha rp  dec l i ne  i n  o i1  p r i ces  tha t  began  in  l a te  1985  undoub ted l y

cons t i t u tes  one  o f  t he  s ing le  mos t  impor tan t  economic  even ts  to  shape  s ta te

economic  ac t i v i t y  i n  1986 .  Recogn iz ing  tha t  ou r  es t ima tes  rep resen t

l ong - run  ga ins  and  l osses ,  we  none the less  found  the  es t ima tes  to  be  use fu l

i n  exp la in ing  s ta te  emp loymen t  g rowth  du r ing  1986 .
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0 f  t he  ten  s ta tes  fo r  wh jch  the  mode l  shows  a  l oss  i n  emp loymen t ,  e igh t

su f fe red  emp loynen t  dec l i nes  f rom 1985 . IV  to  1986 . IV .  The  o the r  two  s ta res

g rew a t  ra tes  be low  the  na t i ona l  ave rage .  0 f  t he  s i x  s ta tes  fo r  wh ich  the

mode l  i nd i ca tes  emp loymen t  ga ins  be low  the  na t i ona l  pe rcen tage ,  one

su f fe red  an  emp loymen t  dec l i ne ,  t h ree  g rew a t  ra tes  be low  the  na t i ona l

ave rage ,  and  two  g rev  a t  ra tes  h ighe r  t han  the  na t j ona l  ave rage .  0 f  t he

th i r t y - f i ve  s ta tes  ( j nc lud ing  the  D is t r i c t  o f  Co lumb ia )  f o r  wh ich  the  mode l

i nd i ca tes  enp loymen t  ga ins  h ighe r  t han  the  na t i ona l  pe rcen tage ,  none

su f fe red  an  emp loymen t  1oss ,  e leven  g rew a t  ra tes  be low  the  na t i ona l

average, and tvrenty-four grew faster than the nat ion.

To more preciseiy measure the degnee of correspondence betv{een our

es t ima tes  o f  l ong - run  ad jus tmen ts  to  l ower  o i l  p r i ces  and  s ta te  economic

g rowth  i n  1986 ,  we  reg ressed  the  ac tua l  pe rcen tage  changes  i n  s ta te

nonagr i cu l t u ra l  emp loymen t  f rom 1985 . IV  to  l 986 . IV  (ACT j )  on  the  pe rcen tage

changes  i n  emp loymen t  p ro jec ted  by  ou r  mode l  f o r  a  one  do l l a r  dec l i ne  , i n

the  p r i ce  o f  o i l  (M0DELr ) .  The  resu l t s  a re  shown  be1ow,  w i th  t - s ta t i s t j cs

i  n  Da  re  n the  s  i  s .

ACTj = 1 . 18 + 8. 12 M0DEL' i

(s.34) (s.oo) RZ = .62

The  coe f f i c i en t  on  MODEL.  rep resen ts  the  p roduc t  o f  t he  dec l i ne  i n  l ong - run

o i1  p r i ce  expec ta t i ons  du r ing  1986  and  the  p ropo r t j on  o f  t he  i ong - run

ad ius tmen t  t o  occu r  r i i t h i n  a  yea r .  As  such ,  t he  reg ress . i on  assumes  tha t

the  ra t i o  o f  sho r t - run  ad jus tmen t  t o  l ong - run  ad jus tmen t  i s  t he  same fo r

eve ry  s ta te .  I t  i s  l i ke l y ,  however ,  t ha t  emp loymen t  i n  o i l  and  gas



ex t rac t i on  ad jus ts  more  qu i ck l y  t o  an  o i l - p r i ce  change  than  does  emp loymenr

i n  coa l  ex t rac t i on ,  r e f j n i ng ,  and  pe t rochem ica l s .  Th i s  l . i r n j t s  t he  ab i l i t y

o f  t he  reg ress jon  to  exp la in  the  obse rved  va r ia t i on  i n  s ta te  emp joymen t

g rowth .  Neve r the less ,  even  the  s imp le  reg ress ion  i nd i ca tes  tha t  l ower  o j l

p r i ces  may  accoun t  f o r  as  much  as  62  pe rcen t  o f  t he  va r ja t i on  i n  emp loymen t

g rowth  ac ross  s ta tes  du r ing  1986 .

VI. THE POLITICAL ECONOI.,IY OF AN OIL IMPORT TARIFF

The  o i1 -p r i ce  dec l i ne  and  subsequen t  economic  down tu rhs  i n  ene rgy -

p roduc ing  s ta tes  have  l ed  to  renewed  deba te  ove r  an  o i1  impor t  t a r i f f .

Apart  f rom the tar i f f  revenue, the ef fects on state empioyment of  a tar j f f

t ha t  ach ieves  a  95  i nc rease  i n  domes t i c  o i1  p r i ces  shou ld  be  oppos i te  i n

s i gn ,  bu t  equa l  i n  abso lu te  va iue  t o  t he  f i gu res  p resen ted  i n  Tab le  1 .

Thus ,  i t  i s  poss ib l e  t o  use  t hese  f i gu res  t o  assess  t he  po l i t i ca l  c1  ima te

fo r  an  o j l  impor t  t a r i f f .  Lack ing  i n fo rma t ion  on  economic  e f fec ts  a t  t he

sub-s ta te  l eve1  ,  we  w i l l  assume tha t  i nd j v . i dua l  cong ressmen  vo te  i n  t he i r .

s ta te ' s  i n te res t  on  th i s  i ssue ,  un less  o the rw ise  pe rsuaded  th rough

1og ro1  I i  ng .

I f  sena to rs  and  congressmen  vo te  i n  t he i r  own  s ta te t s  i n te res t ,  an  o i l

impor t  t a r i f f  w i1 l  l ose  i n  bo th  houses  o f  Congress .  The  vo te  wou ld  be  Z0

to  80  j n  t he  Sena te  and  62  to  373  i n  the  House  o f  Represen ta t i  ves .  I s  i t

poss ib le  tha t  a  d i f f e ren t  ou tcome cou ld  be  reached  th rough  iog ro l  l i ng?

Assuming  no  de fec to rs  f rom the  camp favo r ing  the  ta r i f f ,  31  vo tes  wou ld

have to be swung in the Senate and 156 votes in the House of

Representat ives for the measul-e to succeed.
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As  ind i ca ted  by  the  f i gu res  i n  Tab le  1 ,  rep resen ta t i ves  f rom

Pennsy l van ia  wou ld  seem to  have  the  l owes t  po l i t i ca l  cos t  f o r  sw i t ch ing

the i r  vo tes  to  suppor t  an  o i l  impor t  t a r i f f .  F rom the re ,  t he  po l i t i ca l

cos t  o f  acqu i r i ng  vo tes  wou ld  r i se ,  w i th  sena to rs  and  congressmen  f rom

De laware  hav ing  t he  h j ghes t  po l i t j ca l  cos t .  Th i s  l i ne  o f  t h i nk i ng  sugges t s

tha t  j t  w i l l  p rove  ex t reme ly  d j f f i cu l t  t o  ob ta in  enough  vo tes  to  pass  an

o i ' l  impor t  t a r i f f  o f  much  consequence .  The  marg ina l  sena ton  wou ld  come

f rom Ar i zona  o r  Georg ia  and  the  marg ina l  cong ressman  f rom Ca l i f o rn ia ,  I owa ,

o r  l J i scons in .  Bo th  marg ina l  vo te rs ,  and  mos t  o f  t he  i n f ramarg . i na l  ones ,

rep resen t  s ta tes  tha t  wou ld  su f fe r  an  emp loymen t  l oss  j n  excess  o f  1

pe rcen t  were  a  ta r i f f  adop ted  tha t  was  su f f j c i en t  t o  ra i se  the  domes t i c

p r i ce  o f  o i l  by  910 .

ViI.  SUI4MARY

The  sha rp  dec l i ne  i n  o i1  p r i ces  tha t  occu r red  l a te  i n  1985  and  ea r l y  i n

1986  w i l l  se rve  Lo  red i s t r i bu te  emp loymen t  t h roughou t  t he  Un i ted  S ta tes .

Ev idence  o f  such  a  red i s t r i bu t i on  can  a l ready  be  found  i n  the  re la t i ve

g rowth  ra tes  o f  s ta te  emp loymen t  i n  1986 .  As  much  as  62  pe rcen t  o f  t he

va r ia t i on  i n  s ta te  emp loymen t  gnowth  du r ing  tha t  yea r  can  be  a t t r j bu ted  to

I  owe r  o j l  p r i ces .

A  m ino r i t y  o f  s t a tes  w i l l  su f f e r  a

These  l osses  w i l l  be  s i zeab le ,  bu t  t hey

genera te  po1  i t i ca l  suppor t  f o r  po l i c i es

domes t i c  o i l  p r i  ces .

l oss  o f  emp loymen t  i n  t he  l ong  run .

wou ld  seem to  be  i nsu f f i c i en t  t o

tha t  wou ld  reve rse  the  dec l i ne  i n
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Append ix :  Es t ima t jng  0 i l -P r i ce  E las t i c i t . i es  o f  Energy  Emp loymen t

Fo r  o i l  and  gas  ex t rac t i on  and  o i l  f i e l d  mach ine ry  manu fac tu r i ng ,

emp loymen t  e las t i c i t i es  were  es t ima ted  w i th  a  th ree -equa t ion  sys tem us ing

as  dependen t  va r i ab les  emp loymen t  i n  t he  tno  ene rgy  i ndus t r i es  and  the

number of  rotary r igs in operat jon. The r ig count was assumed to depend on

the  i n f l a t i on -ad jus ted  p r i ce  o f  o i1 ,  as  measured  by  U .S .  ne f j ne rs '

acqu is i t i on  cos t  o f  domes t i c  c rude  o i l .  E rnp loymen t  j n  t he  two  ene rgy

indus t r j es  were  assumed  to  depend  bo th  on  the  rea l  p r i ce  o f  o i l  and  the  r i g

coun t .  A  fo rma l  p resen ta t i on  o f  t he  mode l  can  be  found  i n  Schmid t  (1986) .

Fo r  pu rposes  o f  t h i s  paper ,  t he  mode l  was  re -es t ima ted  us ing  na t i ona l  da ta .

Fo r  coa l  ex t rac t i on ,  we  f i r s t  reg ressed  coa l  emp loymen t  on  the  rea l

p r i ce  o f  coa1 .  The  es t jma ted  e las t i c i t y  was  1 .86 .  The  theo re t i ca l

response  j n  the  p r i ce  o f  coa l  t o  changes  i n  o i l  p r i ces  can  be  exp ressed  i n

te rms  o f  t he  own-p r i ce  and  c ross -p r i ce  e las t i c i t i es  o f  demand  fo r  coa l  and

the  own-p r j ce  e las t i c i t y  o f  coa l  supp ly .  By  us ing  th i  s  re la t i onsh ip ,

toge the r  w i th  ex i s t i ng  es t ima tes  o f  t he  demand  e las t i c i t i es  I see  Boh i

(1981) ]  and  ou r  es t ima te  o f  t he  own-p r i ce  e las t j c i t y  o f  coa l  emp loymen t ,  we

ob ta ined  a  va lue  o f  . 24  fo r  t he  e las t . i c i t y  o f  t he  p r j ce  o f  coa l  w i th

respec t  t o  t he  p r i ce  o f  o i l .  Toge the r  t he  resu l t s  imp ly  the  o i1 -p r i ce

e las t i c i t y  o f  coa l  emp loymen t  c . i t ed  i n  t he  tex t .

E las t i c i t y  es t ima tes  fo r  pe t ro leum re f i n ing  and  pe t rochemica l s  were

made  by  reg ress ing  each  j ndus t r y ' s  emp loymen t  on  the  rea l  p r i ce  o f  o i ' l  and

rea l  GNP.  The  to ta l  e f f ec t  o f  a  change  in  the  p r i ce  o f  o i l  was  de f i ned  to

inc lude  bo th  the  d i rec t  e f fec t  and  the  ' i nd i rec t  e f fec t  t ha t  oDera tes
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t h rough  i nduced  changes  ' i  n  rea l  GNP.  In  con fo rm i t y  w i th  the  es t ima tes  o f

the  ma jo r  f o recas t i ng  se rv i ces ,  i t  was  assumed  tha t  each  10  pe rcen t  dec l j ne

in  the  p r i ce  o f  o i l  wou ld  ra i se  rea l  GNP by  .25  pe rcen t .
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ESTIMATED PERCENT
RESULTING FROM A

Tab l  e  1
CHANGE IN NONAGRICULTURA
FIVE DOLLAR DECREASE IN

EMP LOY|llENT
OIL  PRICES

Uni ted State s

Wyomi ng
0kl  ahoma
Lou i  s iana
Texas
Wes t  V i r g i n i a

A  l  aska
New Mexi co
North Dakota
Co I  orado
Kansas

Pennsy l van ia
M i  s s i  s s  i pp i
Utah
Kentuc ky
lt1ontana

Arka n sa s
Nebra s ka
Rhode  I s land
l4aryl and
Al abama

[lai ne
Nevada
D i  s t r  i  c t  o f

Co I  umbi a
F l  o r i  da
South Dakota

Ar i  zo  na
Georgi  a
Ca l i f o rn i a
Iowa
Wiscons in

I  daho
Connec t i cu t
0h i  o
0regon
Vermon t

i  nd i  ana
I l l i no i s
Wash ing ton
New Hampshi re
Ma s sac hu sett  s

M i  ch i  gan
New York
Hawa i i
Tennessee
M i  s  sou r i

V i r g i n i a
North Carol  i  na
Mi  nneso ta
New Jersey
Sou th  Caro l  i  na
De I awa re

0.40

- 5 - \ t
-1 .90
-1 .66
-1 .38

-1 .20
- 1  1 n
- .80

- .29

.08

.  t l
- t +
.26

. J a

.49

. 5 U
- J l

-  3 J

.55

.55

.55

.56

.56

- a l

. J I

-  5 Y

.60

.61
- o 1

.  o J

- o +
. o /
- b I

- b 6

. o t J

. 68

.  r r o

.81

.91
q 7

f . i 9
1 .19
+ . J b




