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I. S t a t e m e n t o f the p rob lem 

This paper addresses the p rob lem o f a n a l y z i n g the d i f f e r e n t i a l 

e f f e c t s among s ta tes or reg ions o f the U n i t e d S t a t e s — a r i s i n g f r o m an 

exogenous shock to c rude energy p r i ces such as o c c u r r e d in 1973 and aga in 

in 1979-80. The gene ra l fea tu res o f the p rob lem are f a m i l i a r . C r u d e 

energy ( s p e c i f i c a l l y o i l ) , t raded i n te rna t i ona l l y in wo r l d ma rke t s and i m ­

por ted in to the U n i t e d S ta tes a t the t i m e as a 3 0 - to 40 -pe rcen t share o f 

t o t a l U . S . c rude energy inputs , was sub jec ted to co l l u s i ve a c t i o n s by major 

wo r l d supp l ie rs wh ich drove up the wor ld o i l p r i ces subs tan t i a l l y . In r e ­

sponse, la rge inc reases in resou rce va lues and in d e v e l o p m e n t a c t i v i t y 

r e l a t e d to energy ma te r i a l s o c c u r r e d in the U n i t e d S t a t e s . B u t because 

depos i ts o f U . S . d o m e s t i c energy resources a re c o n c e n t r a t e d in a r e l a t i v e l y 

f ew s t a t e s , so a lso we re the apparen t bene f i t s of i nc reased va lues induced 

by O P E C ' s a c t i o n s . 

E n e r g y - e x p o r t i n g s ta tes were thus seen to be on the r e c e i v i n g 

end o f w i n d f a l l ga ins in i ncome as a consequence o f each new upward j ump 

in wor ld o i l p r i c e s . The po ten t i a l l y enormous s i z e o f such w i n d f a l l w e a l t h 

t rans fe rs c a t a p u l t e d them in to an impor tan t p o l i t i c a l issue du r ing the l a te 

1970s, and d iscuss ions o f ene rgy -wea l t h d i spa r i t i es appeared w i d e l y in the 

press.—'' P u b l i c deba te , needless to s a y , was sharp ly p o l a r i z e d a c c o r d i n g to 

wh ich s ide of the i n te rs ta te energy t rade ba lance i t was be ing v i e w e d 

f r o m . O f t e n the debate appeared in the c o n t e x t o f energy p r i ce d e c o n ­

t r o l . B u t the i n te rs ta te c o n f l i c t over d i s t r i bu t i on of the " w i n d f a l l s " took on 

an added p o l i t i c a l d imens ion when l eg i s l a tu res in some energy p roduc ing 

s ta tes (notab ly t he wes te rn c o a l p roduc ing s t a t es o f M o n t a n a and Wyoming) 

ra ised seve rance tax ra tes on energy p r o d u c t i o n . 
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B e c a u s e o f these pub l i c c o n c e r n s , the p rob lem o f unders tand ing 

the scope o f i n t e r r e g i o n a l t r ans fe rs o f wea l t h caused by energy p r i c e 

shocks (and o f e v a l u a t i n g them q u a n t i t a t i v e l y ) b e c a m e one of p r a c t i c a l i m ­

p o r t a n c e . H o w e v e r , some o f the s t e a m was taken ou t of the i n t e r r e g i o n a l 

energy c o n f l i c t when wor ld c rude o i l p r i c e s , wh i ch had been sagg ing s ince 

the i r peak in 1981, dropped sharp ly i n J a n u a r y 1983. 

In ea r l y 1981, wh i le the issues we re s t i l l mak ing b ig head l ines , I 

p repared a s i m p l e ana lys is o f the i m p a c t o f r i s i ng energy p r i c e s , f ocused on 

the N i n t h F e d e r a l Rese rve D i s t r i c t (and M inneso ta ) . M y c o n c l u s i o n , to 

d i s t i l l i ts e s s e n c e , was " m a t t e r s r e a l l y aren ' t a l l t h a t b a d . " B u t my good 

news was not w e l l r e c e i v e d . M y pub l i shed repor t was c r i t i c i z e d f o r be ing 

much too l i m i t e d in scope and fo r h a v i n g got the numbers wrong in t e r m s o f 

II 

e f f e c t s it d id a t t e m p t to e s t i m a t e -

H a v i n g l ea rned what is t o b e c o m e a prophet w i t hou t honor in h is 

own c o u n t r y , I w i t hd rew f r o m the energy scene a f t e r 1981 and have s ince 

then on ly o c c a s i o n a l l y c o n t e m p l a t e d on the n a v e l o f r e g i o n a l ene rgy i s ­

sues. The D a l l a s Fed ' s Ene rgy C o n f e r e n c e s e e m e d l i ke a u s e f u l occas ion to 

p u l l toge ther some of those m e d i t a t i o n s , and tha t 's the emphas is I've t r i e d 

to convey in my t i t l e , " O n a n a l y z i n g i n t e r reg iona l t rans fe rs of w e a l t h 

caused by energy p r i ce s h o c k s . " M y r e m a r k s a re a i m e d more a t how to go 

about ask ing the ques t ion ra the r t han at p rov id i ng an answer . I w i l l p rov ide 

an answer of so r ts by r e c a l c u l a t i n g some ad hoe e s t i m a t e s o f i n come shares 

I gene ra ted in my ea r l i e r s tudy . T h e res t o f wha t I have to say is more 

conce rned w i t h de f i n i ng an a p p r o a c h , y e t t o be i m p l e m e n t e d , tha t wou ld 

take in to a c c o u n t the var ious p o t e n t i a l l y s i g n i f i c a n t channe ls th rough wh ich 

d i f f e r e n t i a l r e g i o n a l e f f e c t s c o u l d o c c u r as a resu l t o f an exogenous energy 

shock . 
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The f i r s t pa r t o f th is paper e x a m i n e s the no t i on o f i n come 

t r ans fe r f r o m e n e r g y - i m p o r t i n g s ta tes to e n e r g y - e x p o r t i n g s ta tes as d i ­

r e c t l y measured by the do l l a r i nc rease in energy expend i tu res a f t e r a p r i c e 

shock . The second par t cons iders a f r a m e w o r k fo r a n a l y z i n g the f u l l c o m ­

p lemen t o f l inkages b e t w e e n an e n e r g y - e x p o r t i n g reg ion and an e n e r g y -

i m p o r t i n g reg ion w h i c h may bear s i g n i f i c a n t l y on the c o m p a r a t i v e i n t e r ­

r e g i o n a l e f f e c t s o f an exogenous energy p r i ce s h o c k . 

II. E x a m i n i n g i ncome t rans fe rs caused by exogenous w o r l d ene rgy p r i c e  
i nc reases f r o m the e n e r g y - i m p o r t i n g s t a t e s ' p e r s p e c t i v e 

A u s e f u l s t a r t i n g point is the energy do l l a r surp lus (or d e f i c i t ) 

f igures c o m p u t e d by Chase E c o n o m e t r i c s fo r each s ta te in i ts 1978 r e p o r t , 

The Ene rgy R i c h & T h e Ene rgy P o o r , w h i c h a re rep roduced in T a b l e 1. 

These f igures were a r r i v e d a t by c o m p u t i n g a net B T U surp lus or d e f i c i t 

based on each s ta te 's consump t i on and p roduc t ion o f th ree major c lasses o f 

f ue l s , and a p p l y i n g an average U . S . p r i ce per B T U for each f u e l to c o n v e r t 

those net B T U surp luses or d e f i c i t s in to an aggrega te do l l a r d e f i c i t . The 

resu l t i ng e s t i m a t e s have been w i d e l y c i t e d and r e p r o d u c e d , and were o f t en 

r e f e r r e d to in a k ind o f i n t e r n a t i o n a l t rade t e r m i n o l o g y as " r e g i o n a l p a y ­

ment ba lances on energy a c c o u n t , " " ba lance o f p a y m e n t s d e f i c i t s r e l a t e d to 

e n e r g y , " or " do l l a r va l ue o f net energy b a l a n c e . " In t he w a k e o f a r i se in 

energy p r i c e s , those d e f i c i t (surplus) ba lances o f cou rse b e c o m e l a r g e r . In 

popu la r d iscuss ion in the p ress , the obse rved inc reases in d o l l a r e n e r g y -

d e f i c i t s o f e n e r g y - i m p o r t i n g s ta tes we re o f t en c i t e d as measures o f i n come 

or wea l t h t r ans fe rs f r o m those d e f i c i t s t a tes—measu res ana logous to the 

i ncome or wea l t h t rans fe r f r om the U n i t e d S t a t e s to O P E C . 

It was just such a measure o f the i nc reased ene rgy impor t 

paymen t fo r M i n n e s o t a be tween 1972 and 1978 tha t my e a r l i e r paper looked 
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a t . M y i n tu i t i on was tha t i n te rs ta te energy paymen ts had some impo r tan t 

d i f f e r e n c e s f r o m payments be tween the U n i t e d S ta tes and O P E C . One 

obv ious d i f f e r e n c e was tha t res idents o f e n e r g y - d e f i c i t s ta tes can and do 

share in e n e r g y - r e l a t e d gains through s tock ho ld ings and the r e d i s t r i b u t i v e 

e f f e c t s o f f e d e r a l c o r p o r a t e and pe rsona l i ncome taxes . E s s e n t i a l l y , the 

f i r s t pa r t o f th is paper exp lo res c o n c e p t u a l l y the not ions o f i n te rs ta te 

ene rgy -paymen t f l ows and deve lops some s t y l i z e d e s t i m a t e s o f the q u a n t i ­

t a t i v e s i g n i f i c a n c e o f these r ed i s t r i bu t i ve e f f e c t s . 

P o r t r a y i n g the f l ow sequence o f p h y s i c a l energy ma te r i a l s 

E n e r g y m a t e r i a l s , b road ly speak ing , occu r in th ree fo rms w h i c h 

are c o n n e c t e d th rough two broad s tages of p r o d u c t i o n : (a) energy depos i t s 

in to crude energy and (b) c rude energy in to re f i ned energy (F igu re 1). 

R e f i n e d energy is so ld to househo lds , g o v e r n m e n t , and to bus inesses. 

E l e c t r i c a l u t i l i t i e s can be thought o f as energy c o n v e r t e r s tha t t r a n s f o r m 

energy ma te r i a l s in to e l e c t r i c a l energy wh ich is then a lso so ld to house ­

ho lds , g o v e r n m e n t , and businesses. T ranspo r t a t i on can be v i e w e d as d i s ­

t i n c t i n te rven ing s tages add ing to f i n a l p r i c e and v a l u e . 

A p h y s i c a l sequence of p roduc t i on is i nvo lved s t a r t i n g w i t h the 

p roduc t i on o f c rude energy f r om energy depos i t s , r e f i n i n g energy f r om 

c rude energy ma te r i a l s and in tu rn t ranspor ta t i on and d e l i v e r y o f r e f i ned 

energy ma te r ia l s—the bulk o f i t hyd roca rbon compounds or o the r ca rbon 

fo rms—to c o n s u m i n g bus inesses , g o v e r n m e n t s , and households . E a c h s tage 

takes the ou tpu t o f the p r e c e d i n g s tage as i t s cos t o f m a t e r i a l s and c o n ­

t r ibu tes some " v a l u e - a d d e d " through paymen ts fo r labor and o the r p r o d u c -

3 / 

t i on factors.— These energy ma te r i a l s f l ows have a s p e c i f i c geography 

(geographic t r ace ) , and we can in p r i nc i p l e da te and l oca te a l l un i ts o f 

m a t e r i a l in the sequence . 
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C o r r e s p o n d i n g to tha t p roduc t f l o w we c a n , c o n c e p t u a l l y a t 

l eas t , t r a c e a b ranch ing f l ow o f paymen ts i n the r eve rse d i r e c t i o n . We 

cou ld s ta r t w i t h the t o t a l energy b i l l fo r an i m p o r t i n g s t a t e , f o l l o w i n g the 

pa th o f p a y m e n t s made for inputs to the ene rgy m a t e r i a l s f l o w s u n t i l the 

t o t a l " d e f i c i t on energy a c c o u n t " has been p a r c e l l e d in to shares r e p r e s e n t ­

ing househo ld i ncome and i d e n t i f i e d as to l o c u s . The p a r c e l l i n g ou t c a n be 

i l l u s t r a t e d by c o n s i d e r i n g i ncome and expense s t a t e m e n t en t r i es f o r a 

h y p o t h e t i c a l f i r m p l a y i n g some par t in the p roduc t i on and d e l i v e r y o f 

energy to a d e f i c i t s t a te (F igu re 2). R e v e n u e s to the f i r m a r i se f r om the 

sa le o f i ts ene rgy m a t e r i a l ou tpu t , to be d i v i d e d , in t u r n , a m o n g the f o l ­

l ow ing ten expend i t u re c a t e g o r i e s . 

(1) E n e r g y m a t e r i a l s . P a y m e n t s a re made by the f i r m fo r i ts 

energy m a t e r i a l s inputs (whether c rude or re f i ned ) . Such p a y m e n t s a r e , 

s i m u l t a n e o u s l y , revenues r e c e i v e d by i ts supp ly ing f i r m s . S ince those 

paymen ts are obv ious ly not (yet) household i n c o m e , but are revenues o f 

o ther f i r m s , t hey wou ld be fu r the r sub jec ted t o the e x p e n d i t u r e - c a t e g o r y 

ana lys i s o f F i g u r e 2. 

(2) O t h e r i npu ts . P a y m e n t f o r "o the r i npu ts " ( i nc lud ing a l l 

m a t e r i a l s o the r than ene rgy , p lus supp l ies and c o n t r a c t se rv i ces ) a l so 

c o n s t i t u t e s revenues o f o the r f i r m s and so a re no t ye t g e o g r a p h i c a l l y s i t e d 

household i n c o m e . H e n c e they wou ld be t r a c e d f u r t he r v i a the expend i t u re 

c a t e g o r i e s of F i g u r e 2 . It shou ld be apparen t t h a t the e x e r c i s e o f t r a c i n g 

the sequence o f p a y m e n t s for i n t e r m e d i a t e p roduc ts and s e r v i c e s f r o m one 

f i r m to ano ther cou ld in p r i n c i p l e b ranch o f f exp los i ve l y and ex tend back 

i n d e f i n i t e l y . The resu l tan t b ranch ing ne twork wou ld l ead to s m a l l e r and 

s m a l l e r f r a c t i o n a l shares and wou ld tend to be i nc reas ing l y d i f f used g e o ­

g r a p h i c a l l y . In tha t r e s p e c t , p a y m e n t for " o t h e r i npu ts " wou ld be un l i ke 
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paymen t fo r the p h y s i c a l energy subs tance wh ich t e r m i n a t e s , so to speak , 

a t an o i l w e l l or c o a l m ine . 

(3) R o y a l t y p a y m e n t s . R o y a l t y p a y m e n t s ^ ' wou ld n o r m a l l y 

show up on ly on the books of the crude ene rgy -p roduc ing f i r m , no t , fo r 

e x a m p l e , the t ranspor te r or the r e f i n e r . R o y a l t i e s pa id to households wou ld 

o f course be coun ted as household i ncome and , once i d e n t i f i e d as to g e o ­

g raph i c res idence o f the r e c i p i e n t , ends our t r a c e . Some r o y a l t y paymen ts 

migh t be made to f i r m s , and wou ld in tha t case be t r e a t e d as revenues to 

be rechanne led fu r the r th rough the f o r m a t o f F i g u r e 2. R o y a l t y paymen ts 

to t rus ts , pens ion funds , and the l i ke wou ld be coun ted in th is s c h e m a as 

"household i n c o m e " fo r w h i c h cash p a y m e n t was r e c e i v e d and an e x p e n d i ­

tu re dec is ion (name ly , to save it) has been made by the househo ld . 

(4) In teres t p a y m e n t s . In terest p a y m e n t s by the energy f i r m 

would a lso n o r m a l l y not be household i ncome d i r e c t l y , a l though some o f it— 

fo r e x a m p l e , t ha t in te res t r e l a t e d to bondhold ings o f househo lds—cou ld 

be . P a y m e n t s to a bank , though , wou ld be t r ea ted as paymen ts to a f i r m , 

and thus those amounts wou ld be fu r the r so r ted in to s a l a r i e s , d i v i dends , 

t axes , and other inputs—as would the revenues o f any other f i r m . 

The f i r s t four expend i tu re ca tego r i es o f F i gu re 2 tha t we 've just 

descr ibed are conven t i ona l l y de f i ned as " C o s t o f M a t e r i a l s " — v a l u e p u r ­

chased f rom outs ide the f i r m . The r e m a i n i n g s ix ca tego r i es then compr i se 

what is c o n v e n t i o n a l l y de f i ned as " V a l u e A d d e d . " 

(5) P a y r o l l s . P a y r o l l s are obv ious ly d i r e c t w a g e - a n d - s a l a r y 

i ncome o f households and so wou ld be t a l l i e d , so r ted by s ta te o f r es i dence . 

H o w e v e r , s i nce pe rsona l taxes w h i c h households pay have an i m p o r t a n t 

r ed i s t r i bu t i ona l f u n c t i o n , a f t e r - t a x d isposab le i ncome is the re l evan t c o n ­

cep t o f measured i n c o m e - f l o w fo r d e t e r m i n i n g geograph ic des t i na t i on o f 
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i ncome f l ows in th is ana l ys i s . T h u s , not on ly wage and s a l a r y i n c o m e but 

household r o y a l t y , i n te res t and d iv idend i ncome is t a l l i e d on an a f t e r - t a x 

bas i s . The re is a ques t ion here whe the r to use on ly i ncome taxes in d e r i v ­

ing " a f t e r - t a x " amoun ts coun tab le as househo ld i n c o m e , or to inc lude a l l 

t a x e s . S ince some s ta tes choose to have no s ta te i n c o m e t a x , bu t to r e l y on 

sa les t a x e s , p rope r t y t a x e s , e t c . , i t seems app rop r i a t e i n th is ana lys i s to 

deduc t a l l t axes pa id by households in our measure o f i n c o m e i n c i d e n c e . 

(6) S t a t e and l o c a l t a x e s . S ta te and l o c a l t ax p a y m e n t s a r e 

revenues of g o v e r n m e n t s , not (yet) household i n c o m e . G o v e r n m e n t s in th is 

f r a m e w o r k are v i e w e d s i m p l y as f i rms p roduc i ng a se t o f s e r v i c e s fo r w h i c h 

they h i re labor and buy o ther inputs and c a p i t a l goods. The d i v i s i o n o f t h e i r 

revenues in to c a t e g o r i e s o f paymen ts can be f i t th rough the s a m e f a c t o r 

paymen t scheme as p r i v a t e f i rms (F igure 2) , w i t h an a d d i t i o n a l c a t e g o r y o f 

o u t l a y , " T r a n s f e r P a y m e n t s . " T r a n s f e r paymen ts are d i r e c t , p r e - t a x i n ­

come to households ass ignab le by geograph ic i n c i d e n c e . Thus a s ta te 

r e c e i v i n g i n c r e m e n t s to t ax revenue gene ra ted th rough e n e r g y - r e l a t e d 

a c t i v i t y w i t h i n t h a t s t a te is not necessa r i l y the s ta te to wh ich is c r e d i t e d 

the househo ld i ncome i nc i dence o f t h a t t a x revenue f l o w . P a r t w i l l b e , p a r t 

won ' t . In p a r t i c u l a r , th is means tha t s e v e r a n c e taxes on the p r o d u c t i o n o f 

c rude energy m a t e r i a l s do no t a u t o m a t i c a l l y end up as househo ld i ncome in 

the e n e r g y - e x p o r t i n g s t a t e s , because some o f the p a y m e n t s made by s ta te 

gove rnmen ts out o f t h e i r r evenues a re fo r purchase o f o u t - o f - s t a t e p r o d ­

uc ts and s e r v i c e s . (The va lue o f gove rnmen t s e r v i c e s is not v i e w e d as 

i m p l i c i t t r a n s f e r - p a y m e n t i n c o m e o f househo lds , but as t he o u t c o m e o f a 

k ind o f nonmarke t consump t i on dec i s i on by the b e n e f i t t i n g households.) 

(7) F e d e r a l t a x e s . F e d e r a l taxes a re a n a l y z e d in the same 

manner as those o f s ta tes . F e d e r a l wage and sa la ry paymen ts a re ass igned 
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g e o g r a p h i c a l l y , jus t as those o f p r i va te f i r m s , by p l ace o f e m p l o y e e r e s i ­

d e n c e . 

(8) C a p i t a l goods pu rchased . The c a p i t a l e x p e n d i t u r e c a t e g o r y 

in F i gu re 2 in a c o n v e n t i o n a l i n come-and -expense s t a t e m e n t wou ld be f i l l e d 

by c a p i t a l c o n s u m p t i o n a l l o w a n c e s , usua l l y a k ind o f w e i g h t e d ave rage 

w r i t e - o f f o f pas t c a p i t a l expend i t u res . ( C a p i t a l c o n s u m p t i o n accoun ts in 

the case o f c rude energy p roduc t i on p r i o r to 1976 or so c o n t a i n e d a g r e a t e r 

or lesser a d d i t i o n a l a l l o w a n c e in the f o r m o f " p e r c e n t a g e d e p l e t i o n " d e ­

s igned to sh ie ld i ncome f r o m t a x a t i o n and p resumab ly a w a r d e d to ene rgy 

p roducers as a subsidy or i ncen t i ve . ) In p r i nc i p l e what we have in m ind fo r 

th is expend i tu re c a t e g o r y is the a c t u a l paymen ts fo r c a p i t a l goods , f a c i l i ­

t i e s , and p rope r t y ( i nc lud ing , e . g . , pa ten t s and m i n e r a l l and leases) w h i c h 

p l ay a par t in p roduc i ng the c u r r e n t year 's ou tpu t o f e n e r g y m a t e r i a l s . 

T h a t in t roduces an obv ious d i s c o n t i n u i t y in to our c o n c e p t u a l e x e r c i s e o f 

t r a c i n g expend i tu res fo r i m p o r t e d ene rgy as a " f l o w " o f p a y m e n t s b a c k ­

wards a l o n g the va r i ous l ines o f supp ly . The supp l ie r o f t he c a p i t a l e q u i p ­

ment tha t he lped con t r i bu te to d e l i v e r y in the c u r r e n t y e a r o f the p e t r o ­

l eum p roduc ts fo r w h i c h cu r ren t y e a r revenues were r e c e i v e d was a c t u a l l y 

pa id in cash s e v e r a l yea rs b a c k . The sp i r i t o f th is i nqu i r y r e q u i r e s t ha t , in 

o rder to de te rm ine household i ncome i n c i d e n c e , the e a r l i e r a c t u a l c a s h 

paymen t to the supp l i e r o f c a p i t a l equ ipmen t be s c r e e n e d in t u r n th rough 

the expend i tu re c a t e g o r i e s o f F i g u r e 2 , as though the c a p i t a l goods supp l ie r 

were ano ther f i r m supp ly ing "o the r i npu ts . " 

(This p r o c e d u r e , we shou ld r e e m p h a s i z e , is a c o n c e p t u a l s o r t i n g 

ou t tha t cou ld in p r i nc ip le be c a r r i e d ou t , though it b e c o m e s c l e a r t h a t 

when we beg in to invo lve a l l the " u p s t r e a m " con t r i bu t i ons o f f i r m s to f i r m s 

and a l l o f the s ide b ranch ing o f the v a r i e t y o f c o n t e m p o r a n e o u s i n t e r m e d i -
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a te p r o d u c t - a n d - s e r v i c e con t r i bu t i ons o f one f i r m to another ( coun t ing a l so 

gove rnmen ts as f i r m s ) , we 've de f i ned a p rocedu re tha t cou ld l i t e r a l l y be 

ex tended i n d e f i n i t e l y . A t some po in t , though , we wou ld p r e s u m a b l y e x ­

haust any a r b i t r a r i l y la rge f r a c t i o n o f household a f t e r - t a x i ncome a t t r i b ­

u ted to a c u r r e n t year ' s energy i m p o r t expend i t u res , thus s topp ing be fo re 

we were f o r ced to cons ide r the c o n t r i b u t i o n o f the c a v e pa in te rs o f 

Laseaux . ) 

(9) D i v i dends . The d iv idends c a t e g o r y in F i g u r e 2 c o v e r s a l l 

cash payments to owners ( s tockho lde rs , pa r tne rs , e tc . ) out o f the p roceeds 

o f the f i r m . These payments migh t be made d i r e c t l y to househo lds , in 

wh ich case they b e c o m e p r e - t a x household i n c o m e . D i v i d e n d paymen ts 

made to o ther f i r m s would cons t i t u te revenues to be so r t ed ou t in tu rn 

acco rd i ng to F i g u r e 2 c a t e g o r i e s . 

(10) N e t cash a c c u m u l a t e d . F i n a l l y any c a s h l e f t over f r om 

revenues a f t e r the nine p r e c e d i n g expend i tu re c a t e g o r i e s , have been d e ­

duc ted is v i e w e d in th is s c h e m a as ne t a c c u m u l a t i o n o f cash c r e d i t e d to 

owners ' a c c o u n t . 

O u r thought p i c tu re in th is e x e r c i s e seeks to f o l l ow a c o n ­

c e p t u a l aggrega te f l ow o f money paymen ts b a c k w a r d a l o n g the l i ne o f 

p roduc t f l ow in o rde r to obse rve the agg rega te p a y m e n t f l ow b r a n c h i n g i n to 

f ine r and f ine r f r a c t i o n s u n t i l we can i den t i f y each f r a c t i o n to be househo ld 

i ncome by s ta te o f household r e s i d e n c e . B u t i t is c l e a r l y a r t i f i c i a l t o th ink 

o f t ha t paymen t f l ow m o v i n g f o rwa rd in t i m e . A l t h o u g h the energy p roduc t 

f l ow that under l ies i t does move con t inuous ly f o rwa rd in t i m e , the p a y ­

ments r ece i ved by f i r m s and ind iv idua ls r e l a t e d to the p h y s i c a l - f l o w s e ­

quence are in g e n e r a l r e t r o g r e s s i v e l y s t a c k e d in the same way tha t c a p i t a l 

equ ipmen t purchases a re . T h a t i s , the paymen t for f a c t o r s ( labor , supp l i es , 
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e tc . ) is made in a n t i c i p a t i o n o f sa le " d o w n s t r e a m " and usua l l y o c c u r s be fo re 

the revenue fo r the p roduc t is r e c e i v e d by the p roduce r . T h a t f a c t o f 

c o m m e r c e is what most business c r e d i t is des igned to a c c o m m o d a t e and 

what makes i n t e res t expense an impo r tan t i t e m on f i r m s ' s t a t e m e n t s . 

C o n s i d e r a t i o n o f the c o r r e c t t i m e sequence w i l l have a more d i r e c t bea r i ng 

on ana lys i s o f the i m p a c t o f an ene rgy p r i c e s h o c k . A t th is po in t , h o w e v e r , 

we a re s i m p l y e x a m i n i n g the c o n c e p t o f geog raph ic i ncome i n c i d e n c e o f 

ene rgy paymen t f l o w s . 

How the geograph ic i ncome i nc i dence o f d e f i c i t s ta tes ene rgy impor t b i l l is  
a l t e r e d by an energy p r i ce shock 

We have just desc r i bed a c o n c e p t u a l p rocess s t a r t i n g w i t h the 

t o t a l r e f i ned energy impor t b i l l fo r a g i ven s ta te in a g i ven y e a r tha t wou ld 

u l t i m a t e l y appo r t i on a l l the expend i tu re in to household i ncome by s t a t e . 

T h a t p rocess de f ines the " p r i m a r y i ncome i n c i d e n c e " o f ene rgy e x p e n d i ­

t u r e s , w h i c h is our so le c o n c e r n in th is f i r s t par t o f the p a p e r . " S e c o n d a r y " 

i n come in th is c o n t e x t wou ld be the consequence o f household spend ing o f 

p r i m a r y i n c o m e . 

S o m e of the p a y m e n t f l ows so t r a c e d w i l l be p r i m a r y i ncome t o 

households in e n e r g y - e x p o r t i n g s t a t e s , but some o f the p r i m a r y i n c o m e 

gene ra ted by the energy paymen t f l ow w i l l go to o the r s t a t e s , i nc l ud ing the 

e n e r g y - i m p o r t i n g s ta te in ques t i on . In a d d i t i o n , pa r t o f the energy e x p e n d i ­

tu re for some s ta tes may be t r a c e a b l e to O P E C or to o ther o i l - e x p o r t i n g 

coun t r i es . P o r t i o n s o f t ha t p a y m e n t may a lso re tu rn to U . S . househo lds , fo r 

e x a m p l e , as d i v idends pa id out by i n t e r n a t i o n a l o i l compan ies on s t ock he ld 

by U .S . res iden ts . 

Our p l an is to cons ider what happens to p r i m a r y i ncome f l ow 

i nc i dence a f t e r an exogenous energy p r i c e shock . The case a rgued here is 
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t ha t , in response to a p r i c e s h o c k , a l i m i t e d number o f t he expend i t u re 

ca tego r i es in F i g u r e 2 w i l l q u i c k l y expand to absorb the bu lk o f any g i ven 

s ta te 's i nc reased energy b i l l , and tha t these respons ive c a t e g o r i e s a c t 

s t rong l y to g e o g r a p h i c a l l y d i f fuse househo ld d isposab le i n c o m e . Thus the 

e f f e c t o f an e x t e r n a l energy p r i c e shock on i ncome t r a n s f e r is a t most a 

pa le r e f l e c t i o n o f the pa t t e rn p o r t r a y e d by changes in s t a t e s ' ene rgy d o l l a r 

surp luses or d e f i c i t s . 

A s t y l i z e d mode l o f i n te rs ta te energy paymen ts f l ow 

In the f o l l o w i n g s e c t i o n w e ' l l po r t r ay f lows of i n t e r s t a t e energy 

m a t e r i a l s in a s i m p l i f i e d and s t y l i z e d w a y . We ' l l cons i de r a h y p o t h e t i c a l 

e n e r g y - i m p o r t i n g s t a t e , c a l l e d " M N , " w h i c h impor t s a l l o f i t s ene rgy f r o m a 

s i ng l e , d i s tan t s t a t e , ca l l ed " T X , " in the f o r m o f p e t r o l e u m l iqu ids . We ' l l 

assume tha t no gove rnmen t p r i ce con t ro l s or quan t i t y a l l o c a t i o n s ex i s t to 

impede m a r k e t p r i c e and quan t i t y dec i s i ons . S i x g e n e r a l i z e d s tages in the 

e n e r g y - m a t e r i a l s p roduc t i on and d e l i v e r y sequence a re rep resen ted in 

F i g u r e 3. We ' l l po r t r ay each s tage as though hand led by a sepa ra te f i r m , 

beg inn ing in T X w i t h : (1) an o i l p roduc t i on f i r m whose r e v e n u e s c o v e r i t s 

var ious p roduc t i on c o s t s , t a x e s , and p r o f i t s , i nc l ud ing r o y a l t y pa id to the 

owners o f m i n e r a l lands i t l eases ; (2) A n o i l p i pe l i ne f i r m i n our s t o r y buys 

c rude o i l a t the w e l l h e a d , the p a y m e n t fo r w h i c h rep resen ts i t s cos t o f 

ma te r i a l s to be cove red—a long w i t h o the r c o s t s , t a x e s , and p ro f i t s—by i t s 

revenues f r o m c rude o i l i t se l l s to the r e f i n e r y ; (3) a r e f i n e r whose cos t o f 

input c rude o i l p lus o ther cos ts and p ro f i t are c o v e r e d by revenues f r om 

sa le o f i ts output to (4) the p roduc t p ipe l ine f i r m d e l i v e r i n g pe t ro l eum 

produc ts to M N where they are so ld to (5) a who lesa le jobber in M N whose 

revenues f r o m d e l i v e r y o f pe t r o l eum p roduc ts to r e ta i l e r s c o v e r s what it 

pa id to the p ipe l i ne f i r m plus i ts own va lue added (pay ro l l and o the r cos ts 
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p lus taxes and p ro f i t s ) ; (6) r e ta i l e r s s e l l i n g re f i ned energy m a t e r i a l s in 

s m a l l l o ts to househo lds , bus inesses , and gove rnmen t un i ts in M N use the 

revenues so gene ra ted to c o v e r the i r own va lue added and the who lesa le 

cos t o f the p r o d u c t s . O u r s c h e m a in F i g u r e 3 de f i nes the w e l l h e a d sou rce 

o f c rude energy to be l o c a t e d in T X and the consumer o f r e f i n e d energy to 

be l o c a t e d in M N , but a l l ows fo r the poss ib i l i t y t ha t the r e f i n i n g o p e r a t i o n 

be l o c a t e d in T X , M N , an i n te rven ing s t a t e , or sp l i t a m o n g a l l t h ree r e ­

g ions . " O t h e r s t a t e s " thus c o m p r i s e a t h i rd reg ion o f i n te res t in our s t y l ­

i z e d m o d e l . The p a r t i c u l a r comb ina t i on chosen fo r r e f i n e r y l o c a t i o n s , o f 

c o u r s e , a f f e c t s the geograph ic d i s t r i bu t i on o f va lue added in the o v e r a l l 

p rocess . 

Whi le th is p o r t r a y a l o f the p r o d u c e r - t o - c o n s u m e r c o n n e c t i o n is 

h igh ly s t y l i z e d and s i m p l i f i e d , in p r i nc i p l e most energy m a t e r i a l s c a n be 

reasonab ly i n t e rp re ted to f low th rough s tages co r respond ing to F i g u r e 3 . 

Success i ve a c c u m u l a t i o n s o f va l ue -added resu l ts f r o m both p rocess ing and 

t r anspo r ta t i on s tages . 

C h a r a c t e r i z i n g the e f f e c t s o f ene rgy p r i c e shocks on i ncome in our s t y l i z e d  
m o d e l 

Now le t ' s cons ide r responses in our s t y l i z e d m o d e l to an ene rgy 

p r i c e shock . The s tory is as f o l l ows . Say the wor ld p r i c e o f c rude o i l , as 

measured at U .S . c o a s t a l po i n t s , is doub led . A s u b s t a n t i a l po r t i on o f U .S . 

re f i ne rs depend on fo re ign o i l . D o m e s t i c c rude o i l p roduce rs , though not 

pa r t o f the p roducer c a r t e l , wou ld i m m e d i a t e l y be m o t i v a t e d to ra ise the i r 

p r i ces to a po in t a t or near the new wor ld l eve l s and , in response to h igher 

p r i c e s , to expand p r o d u c t i o n . M a r k e t e f f e c t s o f these a c t i o n s o f d o m e s t i c 

p roducers may d r i ve wo r ld p r i ces downward a t l eas t by some s m a l l a m o u n t , 

bu t we assume the d o m e s t i c p roducer 's a b i l i t y to expand ou tpu t w i l l be 

l i m i t e d both in amount and speed . 
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Our ana lys i s a b s t r a c t s f r o m g o v e r n m e n t a l p r i c e c o n t r o l s and 

c o n t r a c t u a l i m p e d i m e n t s to p r i c e ad jus tmen t fo r s i m p l i c i t y , though tha t 's 

not impo r tan t to the conc lus i ons . The resu l t is t ha t the wo r ld p r i ce i n ­

c rease q u i c k l y t r ans la tes in to a co r respond ing p r i ce jump fo r c rude o i l a t 

the T X w e l l h e a d . In a l l o f the subsequent s tages o f p r o d u c t i o n , f i r m s mark 

up the i r ou tpu t p r i ces to compensa te for the h igher input p r i c e they now 

f a c e . O f c o u r s e , an i nc reas ing p r i ce for energy ma te r i a l s—crude or r e ­

f ined—can be e x p e c t e d to cause consumers to respond by r e d u c i n g q u a n t i ­

t i e s t a k e n . The f u l l response in demand may take some t i m e to o c c u r , bu t , 

as it does , m i c r o - l e v e l ad jus tments w i l l a l t e r p r o f i t a b i l i t y o f f i r m s a l l a long 

the supply sequence . F a i l u r e of some h igher cos t f i rms or ope ra t i ons p r e ­

sumab ly wou ld a c t to cause p r i ces to be shaded d o w n w a r d . (Su rv i v ing f i r m s 

p resumab ly a re more e f f i c i e n t , hence ope ra t i ng a t l o w e r m a r g i n a l cos t . ) 

T h a t pa th t owa rd ba lanc ing supp ly w i t h d e m a n d f o r ene rgy m a t e r i a l s in 

p r a c t i c e can invo lve c o m p l e x and p r o t r a c t e d p r i c e behav io r by both s u p ­

p l i e rs and c o n s u m e r s . 

B u t s i n c e our focus here is on e x a m i n i n g the r e s u l t a n t i nc rease 

in the t o t a l ene rgy b i l l fo r our h y p o t h e t i c a l impo r t i ng s t a t e , we p i c k up the 

s to ry a t wha teve r l e v e l o f i nc rease is obse rved in response t o t he wor ld o i l 

p r i ce shock a t any conven ien t po in t in t i m e a f t e r the shock . So w e ' l l a b ­

s t r a c t f r o m the m i c r o - l e v e l ad jus tments and assume they 've e s s e n t i a l l y run 

the i r course our i l l u s t r a t i ve e x a m p l e s . 

T a b l e 2 A d e p i c t s how the revenues r e c e i v e d by e a c h s tage in 

the F igu re 3 energy d e l i v e r y cha in a re d i v i ded in to the a c c o u n t i n g e x p e n d i ­

tu re c a t e g o r i e s we 've d iscussed e a r l i e r . The paymen ts shown a re per b a r r e l 

o f c rude o i l p roduced a t the w e l l h e a d or the equ iva len t in t e r m s o f a c o m ­

pos i te r e f i n e d p e t r o l e u m p r o d u c t . I s e l e c t e d the amoun ts and p ropo r t i ona te 
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shares , based on pub l ished ba lance sheets and s t a t i s t i c a l d a t a , as rough ly 

rep resen ta t i ve o f a c t u a l opera t ions du r ing the mid to la te 1970s. T h e y a re 

nonethe less s i m p l y " s t y l i z e d f a c t s , " and no p r e c i s i o n is c l a i m e d or needed 

fo r i l l u s t r a t i n g the p r i nc ip les o f the c a s e . 

" F i r s t - O r d e r " E f f e c t s of Increased Wor ld O i l P r i c e s . 

N e x t , g i v e n the f r a m e w o r k o f Tab le 2 A , we t r a c e th rough what 

w e ' l l c a l l the " f i r s t - o r d e r " i m p a c t o f a shock to w o r l d o i l p r i c e s ( resu l ts 

shown in Tab le 2B) . We ' l l assume tha t event t rans la tes d i r e c t l y in to a 

doub l ing o f p r i c e pe r b a r r e l o f c rude o i l—an inc rease o f $10.00—at the T X 

wel lhead.—^ The c rude o i l p roduc ing f i r m does no t purchase i ts energy 

ma te r i a l s input (crude o i l in the ground) bu t p roduces i t under c o n t r a c t , 

wh i ch requ i res the f i r m to pay a f r a c t i o n o f the we l l head va lue o f c rude o i l 

so p roduced to the owner of the land or the ho lder of m i n e r a l r i gh ts on t he 

p rope r t y . Thus the va lue o f r oya l t i e s inc reases by $1.25 (here we use a 

s tandard 1/8 r o y a l t y share) . The r e m a i n i n g 7 /8 o f the i nc rease in va l ue 

belongs to the p roduc ing f i r m , wh ich must pay any p r o d u c t i o n - r e l a t e d taxes 

out o f i ts sha re . Some s t a t e - a n d - l o c a l t ax payments by energy p roducers 

w i l l r ise more or less p r o p o r t i o n a t e l y w i th the va lue i n c r e a s e . In our e x a m ­

p l e , we assume a f l a t 8 pe rcen t cove rs the seve rance tax and o the r s ta te 

and l o c a l taxes on ene rgy -p roduc ing f i rms in T X . The rema inde r o f the 

p roduc ing f i rms ' i nc reased revenue per b a r r e l is sub jec t to the f e d e r a l 

c o r p o r a t e i ncome tax (assumed here to app ly a t a 52 pe rcen t m a r g i n a l 

ra te ) . F e d e r a l t ax t ake thus i nc reases by $4 .13 . T h e r e m a i n d e r o f the p e r -

b a r r e l p r i c e inc rease ($3.82) belongs to the s t ockho lde rs , some o f i t p r e ­

sumab ly suppor t i ng an inc rease in d iv idends and the r e m a i n d e r be ing an 

add i t i on to a c c u m u l a t e d cash (unless or u n t i l i t is used fo r new or r e p l a c e ­

ment c a p i t a l expend i tu res ) . 
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We d e p i c t e d e a c h subsequent s tage in T a b l e 2 B f a c i n g a h igher 

cos t o f m a t e r i a l s on i t s input s ide and ra i s i ng i ts p roduc t p r i c e s on the 

ou tpu t s ide by a s t ra igh t c o s t pass - th rough a c t i o n . The on ly paymen t 

c a t e g o r y i nc reased fo r any s tage a f t e r t he c rude o i l p roduc t i on s tage is 

" E n e r g y M a t e r i a l s " a n d , in p a r t i c u l a r , wage and sa la ry paymen ts a re not 

i nc reased anywhere in the s y s t e m . These " f i r s t - o r d e r " e f f e c t s a re r e c o r d e d 

in Tab le 2 B . N o t i c e tha t at each success i ve s tage the pe rcen tage inc rease 

in p r i c e is l o w e r , in r e c o g n i t i o n o f i n c r e a s i n g shares o f va lue added tha t a re 

not sub jec t to p r i c e i n c r e a s e . 

" S e c o n d - O r d e r " E f f e c t s o f Inc reased Wor ld O i l P r i c e s 

We may then de f i ne a se t o f " s e c o n d - o r d e r " e f f e c t s as f o l l o w s . 

Our Tab le 2B inc ludes on ly the energy subsec to r ( p roduc t i on , r e f i n i n g , 

de l i ve ry ) o f the e c o n o m y . The rema inde r o f the business s e c t o r o f the 

e c o n o m y , wh ich is the source o f " O t h e r i npu ts " and c a p i t a l goods f o r the 

e n e r g y - s e c t o r f i r m s in T a b l e 2 A , buys r e f i n e d energy as an i npu t . We ' l l 

assume tha t the business s e c t o r r e a c t s to g rea te r energy input cos ts in the 

p roduc t i on o f i ts ou tpu ts by a p p l y i n g a s t r a i g h t cos t pass - th rough a d j u s t ­

ment to i ts ou tpu t p r i c e s . Thus , the p r i ce o f output fo r the c o m p o s i t e 

business sec to r thus goes up by the p e r c e n t a g e inc rease in r e t a i l or w h o l e ­

sa le re f i ned energy p r i ces t imes the f r a c t i o n a l share tha t energy cos t s 

make up o f t o t a l business p roduc t v a l u e . We assume a l / 2 0 t h share t imes a 

44 -pe rcen t i n c r e a s e , w h i c h g i ves us a 2.2 pe rcen t r i s e . These nonenergy 

i n t e r m e d i a t e p roduc ts compose the " O t h e r Inputs" to the energy sec to r in 

Tab le 2 A , so the p r i ce inc reases o f those inputs add to the cos ts o f a l l 

energy sec to r s tages and our cos t pass- th rough assump t i on i m p l i e s a c u m u ­

l a t i v e c o n t r i b u t i o n to in the p r i ces o f d o w n s t r e a m stages o v e r and above 

the f i r s t - o r d e r e f f e c t s . The n e t e f f e c t o f these desc r i bed s e c o n d - o r d e r 

e f f e c t s is s u m m a r i z e d in Tab le 2 C . 
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T h e r e are l i k e l y add i t i ona l second -o rde r e f f e c t s . F o r e x a m p l e , 

assuming no change in i n te res t r a t e , the in te res t b i l l w i l l i nc rease s o m e ­

what because i nven to r i es must be f i nanced a t a h igher va lue pe r p h y s i c a l 

un i t o f m a t e r i a l , w h i c h i m p l i e s la rge r debt l eve l s fo r a g i ven r e a l t h r o u g h ­

put . 

In th is t r e a t m e n t , we have adop ted the p r e m i s e t h a t r e c e i v e d 

cos t i nc reases a re s i m p l y passed th rough by m a r k i n g up p r i ces a c o r r e ­

sponding a m o u n t . T o the e x t e n t t ha t cos t i nc reases canno t be f u l l y passed 

th rough in p r i c e s , then the s tockho lde rs ' share in c rude e n e r g y - p r o d u c i n g 

f i r m s , w h i c h is a r e s i d u a l , is r e d u c e d , a l though tha t r e d u c t i o n is p a r t i a l l y 

o f f se t by reduc t i ons in c o r p o r a t e i n c o m e taxes and pe rsona l i n c o m e t a x e s . 

We cou ld con t inue to i den t i f y o ther o rders o f e f f e c t s , e a c h 

he lp ing to i l l u s t ra te some i nd i v i dua l p iece in the c o m p l e x web o f events 

genera ted when input p r i ce changes f eed th rough the supply s i d e . P a s s -

through o f just the energy cos t i nc reases imp l ies reduc t ions in r e a l wages 

and p ro f i t m a r g i n s . We assume the l a t t e r a re no t r e s t o r e d , so tha t the 

inc rease in r e l a t i v e energy cos ts " s t i c k s . " 

The ne t resu l t o f th is e x e r c i s e is shown in T a b l e 3 . G i v e n the 

p remises of the e x e r c i s e , the re a re fou r groups c l a i m i n g the bulk of the 

inc reased paymen t on energy a c c o u n t fo r ene rgy m a t e r i a l s i m p o r t e d f r o m 

T X in to M N : (1) r oya l t y ho lde rs , (2) the T X s ta te g o v e r n m e n t , (3) the 

f e d e r a l g o v e r n m e n t , and (4) the c rude o i l p roduc ing c o m p a n i e s . It c a n be 

a rgued that o the r i ncome and revenue c l a i m a n t s wou ld a lso share in the 

w i n d f a l l ren ts in p r a c t i c e . The s tep -up in energy e x p l o r a t i o n , d e v e l o p m e n t , 

and p roduc t i on a c t i v i t y t ha t wou ld fo l l ow an o i l p r i c e shock would p r e ­

sumab l y a lso a c t to d r i ve up p r i ces o f o the r inputs d i r e c t l y s p e c i a l i z e d to 

the energy i ndus t r y . F o r e x a m p l e , new or r e n e w a l lease ren ta ls (these are 
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not the same as p roduc t i on roya l t i es ) and equ ipmen t and supp l i es used in 

e f f o r t s to expand p roduc t i on wou ld l i k e l y show h igher p r i ce t a g s as wou ld 

s p e c i a l t y wage r a t e s . B u t the cos t e f f e c t s o f these h igher p r i c e s w i l l app ly 

ma in l y aga ins t fu tu re p r o d u c t i o n . C o s t s o f fu tu re p roduc t i on w i l l a l so r i se 

because l o w e r q u a l i t y or less t r ac tab le depos i ts a re brought i n to p l ay . T h a t 

c h a r a c t e r i s t i c o f the e x p l o i t a t i o n o f exhaus t ib le resources i m p l i e s that the 

w i n d f a l l rents c r e a t e d by any g i ven o i l shock are a lso an " e x h a u s t i n g r e ­

s o u r c e " whose cap tu re ra te w i l l dec l i ne t owa rd z e r o as c u r r e n t l y - d e v e l o p e d 

depos i ts a re d e p l e t e d . Thus the i n c o m e t rans fe r e f f e c t s we a re e x a m i n i n g 

a re a lso t r a n s i t o r y . F o r our purposes w e ' l l assume the i m p a c t o f these 

" f o r w a r d " or i n ves tmen t cos ts on cu r ren t expend i tu re shares to be s m a l l . 

We ' l l p roceed w i t h t he d i v i s i on o f shares as in T a b l e 3 . 

S t o c k h o l d e r s - o w n e r s sha re . B y deduc t i ng r o y a l t y , T X s e v e r a n c e 

t a x and f e d e r a l c o r p o r a t e i ncome tax shares f r o m the $10.00 i nc rease pe r 

un i t o f energy m a t e r i a l s pa id by M N househo lds , bus inesses, and g o v e r n ­

men ts , the r e m a i n i n g $6 .18 , as shown in the t a b l e , a c c r u e s to t he owners o f 

the p roduc ing f i r m s . (We ' l l ignore fo r p resen t purposes the w i n d f a l l p r o f i t s 

t a x , wh i ch has the e f f e c t o f i nc reas ing the f e d e r a l share.) 

Now the ques t ion i s , what a re the consequences to househo ld 

i ncome inc idence by s t a t e , o f the i nc reases in revenues and t a x r e c e i p t s 

t a l l i ed in T a b l e 3? The resu l ts are deve loped in T a b l e 4 A , as f o l l o w s : 

(1) R o y a l t y ho lde rs . Some f r a c t i o n o f r o y a l t y r e c i p i e n t s a re no t 

households . C o r p o r a t i o n s and f e d e r a l and s ta te gove rnmen ts a l so own lands 

or m i n e r a l r igh ts on w h i c h ene rgy p roduc t i on r o y a l t i e s a re p a i d . Thus wh i l e 

the household i nc i dence o f r o y a l t y i n come may be l a rge l y to households 

l oca ted in the h y p o t h e t i c a l p roduc i ng s ta te of T X , some unknown share is 

geog raph i ca l l y d i f f u s e d to b e c o m e d i r e c t households i n c o m e in o the r 
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s ta tes . F o r our s t y l i z e d mode l we w i l l a r b i t r a r i l y assume the r o y a l t y 

i ncome inc rease to be d i v i ded 90 pe rcen t T X , 9 pe rcen t " O t h e r S t a t e , " and 

1 pe rcen t M N . 

(2) The T X s ta te g o v e r n m e n t . The T X s ta te s e v e r a n c e tax is 

f i gu red here to expand by $.80 co r respond ing to the $10.00 we l l head p r i ce 

i n c r e a s e , bu t t he i n c o m e i n c i d e n c e o f t ha t revenue is no t e n t i r e l y T X . 

Some o f T X gove rnmen t expend i tu res f r o m seve rance tax revenues , fo r 

e x a m p l e , go to purchase goods f r o m o the r s t a t e s , t he reby some share w i l l 

end up be ing coun tab le as p r i m a r y household i ncome in o ther s t a t e s . We do 

f ace ano ther c h o i c e o f assumpt ions h e r e . The i nc reased s e v e r a n c e t a x 

rece ip ts by T X s ta te gove rnmen t cou ld be used to reduce o ther t ypes of T X 

taxes or to suppor t expanded gove rnmen t expend i tu res or a c o m b i n a t i o n o f 

b o t h . T o the e x t e n t i nc reased expend i tu res o c c u r , the geograph ic i nc idence 

of resu l t i ng househo ld i ncome would depend on the impor t con ten t o f s t a te 

gove rnmen t pu rchases . U s i n g a T e x a s inpu t -ou tpu t m o d e l as a bas is f o r 

c o m p u t a t i o n , we adopt a sp l i t o f $.65 as T X i ncome and $.15 as " O t h e r 

S t a t e s " i n come (some o f wh i ch c o u l d even be M N household i ncome) . T o 

the e x t e n t o ther types of s ta te t axes a re r e d u c e d , f e d e r a l i n come taxes w i l l 

r i se (because o f s t a te tax deduc t i b i l i t y ) by an amoun t e q u a l to the m a r g i n a l 

f e d e r a l t ax ra te t i m e s the r e d u c t i o n o f s t a te t a x e s . 

(3) The f e d e r a l g o v e r n m e n t . The f e d e r a l gove rnmen t ' s t ax 

share is c o m p u t e d as the inc reased r e v e n u e , less both r o y a l t y and s ta te t a x 

i nc reases , t i m e s the f e d e r a l c o r p o r a t i o n i ncome tax m a r g i n a l tax r a t e , 

w h i c h w e ' l l t ake as 52 p e r c e n t . We ' l l assume the n o r m a l c o s t dep le t i on 

a l l o w a n c e exh ib i t s no p e r - b a r r e l inc rease w i t h the p r i ce r i se ( though p e r ­

cen tage dep le t i on wou ld ) . The resu l t i ng f e d e r a l revenue share is thus 

$4 .13 . If we assume f e d e r a l expend i tu res and t rans fe r paymen ts a re d i s -
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t r i bu ted a p p r o x i m a t e l y a c c o r d i n g to s ta te popu la t i on and r e m a i n essen t i a l l y 

unchanged in t e r m s of geog raph ic i nc i dence (aside f r o m i ts d i r e c t ene rgy 

m a t e r i a l s purchases) , t hen the $4.13 f e d e r a l c o r p o r a t e i n c o m e tax share 

conve r t s in to househo ld p re tax i ncome r e c e i p t s o f $.25 to T X househo lds , 

$.08 to M N househo lds , and $3.80 to households in o the r s t a t e s . 

(4) In p r a c t i c e , pa r t o f the r e s i d u a l $3.82 cash f l ow wou ld 

o rd ina r i l y be pa id to s tockho lde rs as d i v i dends . The rema inde r is a c c u m u ­

la ted as cash or inves ted in c a p i t a l goods or o the r assets by the f i r m , w h i c h 

wou ld represent a c a p i t a l ga in fo r the o w n e r - s t o c k h o l d e r . A s such as it 

becomes a c l a i m on a f u tu re i ncome s t r e a m whose e x p e c t e d p resen t va l ue 

is p resumab ly a t leas t equa l to the p resen t re i nves ted c a s h . 

F o r s i m p l i c i t y in our s t y l i z e d t r e a t m e n t , w e ' l l assume a l l n e t 

cash f l o w pa id ou t as d i v i dends . Some s tockho lde rs a re t h e m s e l v e s c o r p o ­

ra t ions fo r whom d iv idends a re one s o u r c e o f revenues and thus , in ou r 

f r a m e w o r k , requ i re t r a c i n g th rough f u r t he r se ts o f expend i t u re c a t e g o r i e s 

(as in F i gu re 2) in o rde r to a r r i ve at househo ld i ncome i nc i dence by s ta te o f 

r es i dence . G o o d da ta does not appear to be ava i l ab le on the geog raph i c 

d i s t r i bu t i on o f ene rgy p roducer d i v i dend payments to househo lds , but there 

seems l i t t l e reason to doubt tha t the p rocess is subs tan t i a l l y g e o g r a p h i c a l l y 

d i f f us i ng and l e v e l i n g . T o assume tha t the househo ld i ncome inc idence o f 

ene rgy -p roduc ing f i r m s ' d iv idends is u n i f o r m across s ta tes is p robab ly a b i t 

e x t r e m e , s ince it c o u l d be a rgued tha t some p roduc ing f i rms a re p r i v a t e l y 

he ld by f a m i l i e s or c l osed groups whose res idences con t i nue to be in the 

e n e r g y - p r o d u c i n g s t a t es where mos t of the f i r m s we re founded . N e v e r t h e ­

less , i t seems sa fe to c l a i m that most energy p roduc t i on is c o n t r o l l e d by 

la rge f i r m s whose s t o c k s a r e p u b l i c l y t r a d e d and w i d e l y d i spersed g e o g r a p h ­

i c a l l y . 
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A s s u m i n g s tock ownersh ip in ene rgy -p roduc ing f i r m s is d i s t r i b ­

u ted by s t a t es w i t h doub le the dens i t y in the p roduc ing s t a t es r e l a t i v e t o 

popu la t i on as i t is e l s e w h e r e , t hen the resu l t i ng i nc i dence o f household 

d iv idend i ncome wou ld be : 11.3 pe rcen t T X , 1.8 pe rcen t M N and 86.8 

pe rcen t o the r s t a t e s . A s s u m i n g the d i s t r i bu t i on o f s tock ownersh ip has ten 

t i m e s the dens i t y in the p roduc ing s ta te T X as i t does e l sewhere y i e l ds the 

f o l l o w i n g i n c i d e n c e : 39 p e r c e n t T X , 1.3 pe rcen t M N , and 59.7 pe rcen t 

o ther s t a t e s . We adop t the f o r m e r p rem ise fo r subsequent c a l c u l a t i o n s . 

A d d i n g up the fou r se ts o f f l ows we ob ta i n a r e g i o n a l d i s t r i b u ­

t i o n o f i n c r e m e n t a l i n come f l o w s (per un i t o f ene rgy p roduc t i m p o r t e d by 

M N ) as f o l l ows : T X , $2 .45 ; M N , $ .16 ; and O t h e r S t a t e s , $7 .38 . B u t the 

f e d e r a l pe r sona l i n come tax has f u r t he r r e d i s t r i b u t i v e e f f e c t s , w h i c h a r e 

c a l c u l a t e d in T a b l e 4 B . The f i n a l resu l t is t h a t o f the $10.00 pe r -un i t 

i nc rease in M N i m p o r t b i l l fo r ene rgy m a t e r i a l s (wh i ch we assumed were 

d e l i v e r e d e n t i r e l y f r o m T X ) $2.08 goes to T X households , $.17 re tu rns to 

M N and $7.74 f l ows to households in o ther s t a t e s . 

Impac t on M N households when e f f e c t s on a l l s ta tes are cons ide red 

When an o i l p r i ce shock o c c u r s , two th ings are d i r e c t l y i n ­

c r e a s e d for M N househo lds : (1) t he i r energy b i l l and (2) those i ncome f l ows 

and o f f se t s wh ich are a resu l t o f i nc reased aggrega te spend ing fo r ene rgy 

ma te r i a l s a n y w h e r e . T h u s , the change in M N household d isposab le i ncome 

is c o n t r i b u t e d to by i nc reased expend i tu res o f households in a l l s t a t e s , 

i nc l ud ing i n c r e a s e d expend i tu res by e a c h c o n s u m e r in the e n e r g y - e x p o r t i n g 

s t a t e s . The i n c o m e - d i f f u s i n g p rocesses desc r i bed above a re a t wo rk . In 

th is s e c t i o n we want to t ake the e f f e c t o f i n c r e a s e d t o t a l U . S . ene rgy 

expend i tu res on M N i ncome i n to a c c o u n t , a l o n g w i t h the f a c t t ha t some o f 

the inc rease in U . S . energy paymen t is d ra ined away as f o r e i g n i ncome 
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(ma in ly to O P E C ) . T h a t loss to fo re ign househo lds , o f c o u r s e , must be 

deduc ted f r om the share o f payments a v a i l a b l e to f l o w to U .S . househo lds . 

On the expend i tu re s ide we f a c e a c h o i c e about what we inc lude 

in our measure of the inc rease in household energy e x p e n d i t u r e s . Our 

s t a r t i n g focus was on the i nc rease in the t o t a l M N do l l a r e n e r g y - d e f i c i t 

measured a t the border or a t the f i r s t tu rnover a f t e r i n te rs ta te d e l i v e r y 

ins ide the bo rde r . F o r purposes o f c o m p u t a t i o n w e ' l l assume the e x p e n d i ­

tu re inc rease by our h y p o t h e t i c a l s t a t e , M N , fo r ene rgy impo r t s rose by 

$1.3 b i l l i o n in the wake o f the energy p r i c e shock . T h a t i nc ludes p a y m e n t 

i nc reases by bus inesses , househo lds , and g o v e r n m e n t in MN«§/ On the 

i ncome e f f e c t s s i d e , we w i l l be l ook i ng e x c l u s i v e l y a t househo ld i n c o m e , so 

the p ropos i t i on m igh t be posed tha t we cons ide r on l y the i nc rease in house ­

hold expend i tu res fo r energy m a t e r i a l s . T h a t a p p r o a c h wou ld measure 

d i r e c t ene rgy spend ing by househo lds . On the o ther h a n d , the t o t a l M N 

energy b i l l i nc rease cou ld be cons ide red a p roxy for d i r e c t p lus i nd i r ec t i n ­

c reases in the cos t o f ene rgy in the M N household budget . In any e v e n t , 

w e ' l l use t o t a l i nc rease in the M N energy impor t b i l l as a more c o m p l e t e 

rep resen ta t i on of the inc rease in M N househo ld expend i t u re caused by our 

assumed energy p r i c e shock . 

The e s s e n t i a l po in t is tha t household i n c o m e , f l o w i n g d i r e c t l y 

f r om the r i se in energy p r i c e s in any g i ven e n e r g y - i m p o r t i n g s t a t e , a c t s to 

o f f se t the burden to i m p o r t i n g - s t a t e households o f a h igher energy b i l l . 

On l y the net o f the two f igu res can measure the (nomina l ) w i n d f a l l i n come 

t r ans fe r f r om a g i ven s ta te 's households to households in o t h e r s t a t es 

( inc lud ing e n e r g y - e x p o r t i n g s ta tes ) . The re l evan t i n f o r m a t i o n f o r such a 

c a l c u l a t i o n fo r M N i s : (1) the t o t a l r i se in d o l l a r ene rgy cos t s fo r M N 

( regard less o f the geograph ic l o c a t i o n o f i ts c rude energy sources) and (2) 
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M N households ' t o t a l do l l a r share in c l a i m s on the w i n d f a l l ene rgy ren t s , 

whe reve r c r e a t e d , as a consequence o f the energy p r i c e shock . 

In T a b l e 5 we i l l us t ra te the c a l c u l a t i o n o f M N households ' share 

o f the t o t a l w i n d f a l l rent (c rea ted by the w o r l d o i l p r i c e shock tha t doub led 

T X we l l head p r i ces ) a f t e r the e x t e r n a l d ra in o f do l l a r p a y m e n t s to O P E C is 

t a k e n in to a c c o u n t . T h a t po r t i on o f the inc reas in energy paymen ts by U . S . 

consumers is assumed to be unava i l ab le fo r sha r i ng by U . S . househo lds . 

Unde r the assumpt ions used in th is s t y l i z e d e x e r c i s e , p r i m a r y i n c o m e f l ows 

to M N households inc rease by about $1.0 b i l l i o n as a consequence o f the 

geograph ic d i f f u s i o n o f w i n d f a l l r en t c l a i m s . T h a t c o m p a r e s w i t h the t o t a l 

expend i tu re i n c r e a s e o f $1.3 b i l l i o n , l eav i ng a net $300 m i l l i o n as our 

e s t i m a t e o f n o m i n a l " i n c o m e t r a n s f e r " away f r om M N househo lds , or 23 

pe rcen t o f the $1.3 b i l l i on i nc rease in t o t a l do l l a r d e f i c i t s on energy a c ­

coun t fo r the s t a t e . 

T h a t c o m p l e t e s our e x e r c i s e on e v a l u a t i n g w i n d f a l l e n e r g y -

s h o c k - i n d u c e d t rans fe rs o f i n come be tween s ta tes . The resu l ts so d e r i v e d , 

wh i l e based on a v e r y s t y l i z e d p o r t r a y a l o f an e n e r g y - d e f i c i t s t a t e , a re 

nonethe less o f f e r e d as an a p r i o r i p laus ib le ne ighborhood f o r the r e d i s t r i b u ­

t i ve e f f e c t s o p e r a t i v e for most s t a t es in p r a c t i c e . 

I E . E x a m i n i n g i n t e r r e g i o n a l i m p l i c a t i o n s of an energy p r i ce shock rough ly  
in the sp i r i t o f gene ra l e q u i l i b r i u m ana lys i s 

What we d id in P a r t n was a t bes t a l i m i t e d and p a r t i a l e x p l o r a ­

t i on o f the r e g i o n a l i m p a c t o f an energy p r i c e s h o c k . The o b j e c t i v e o f th is 

s e c t i o n is to cons ide r what 's i nvo l ved in t a k i n g a more c o m p l e t e and s y s ­

t e m a t i c v i e w o f the t ransmiss ion of d i spa ra te r e g i o n a l e f f e c t s . T w o b road 

c lasses o f e f f e c t s w i l l need to be a c c o u n t e d fo r : (1) d i s t r i b u t i o n a l m a c r o -

l e v e l e f f e c t s on the pa t te rns o f n o m i n a l i n c o m e s and expend i tu res f l ows 



- 23 -

(wh ich is the sor t o f t h ing we were o c c u p i e d w i th in a l i m i t e d way in P a r t 

II) and (2) the m i c r o - l e v e l e f f e c t s of a h igher r e l a t i v e p r i c e o f ene rgy on 

a l l o c a t i v e cho i ces and the consequent changes in geograph ic pa t te rns o f 

r e a l ou tpu t and t r a d e . The resu l t seems w e l l es tab l i shed t h e o r e t i c a l l y and 

e m p i r i c a l l y tha t an inc rease in the r e a l p r i ce o f energy inputs w i l l r educe 

r e a l ou tpu t . In s i m p l e t e r m s , the m i c r o - l e v e l e f f e c t t e l l s us tha t the s i z e 

o f the t o t a l p ie is r e d u c e d , wh i le the m a c r o - l e v e l e f f e c t t e l l s us tha t the 

r e l a t i v e shares in the p ie w i l l change , w i t h an i n c r e a s e d share go ing to 

energy resource owne rs , energy p roducers and the t ax i ng a u t h o r i t i e s . A n y 

c o m p l e t e ana lys is o f energy shock consequences needs to t ake bo th e f f e c t s 

in to accoun t . A n d both types o f e f f e c t s c rop up in a rgumen ts about e n ­

e r g y - p r i c e - r e l a t e d i n t e r r e g i o n a l d i s p a r i t i e s . T o mo t i va te our d i s cuss i on , 

le t 's rev iew a k ind o f compos i t e scena r i o rep le te w i t h c r i t i c i s m s of the 

p a r t i a l t r e a t m e n t of the p rob lem we o f f e r e d in S e c t i o n II. 

S t a r t i n g w i th some obv ious aggrega te spend ing e f f e c t s , cons ide r 

the f o l l o w i n g s c e n a r i o . D e f i c i t s t a te consumers a re f o r c e d to spend more 

o f t he i r l i m i t e d i n c o m e s fo r ene rgy , and so w i l l have less money l e f t ove r 

out o f g i ven i ncome f o r spend ing on o the r goods. H e n c e , spend ing on 

nonenergy i t ems w i l l be reduced wh ich w i l l , in t u rn , f o r c e c u t b a c k s , p a r t i c ­

u la r l y fo r businesses p roduc ing fo r l o c a l m a r k e t s . These seconda ry losses in 

pay ro l l s and p r o f i t s w i l l i nduce fu r the r i n c r e m e n t s to r e g i o n a l losses f o l ­

l ow ing the usua l m u l t i p l i e r p r o c e s s . In a d d i t i o n , the s ta te gove rnmen ts in 

d e f i c i t s ta tes w i l l , as a resu l t o f depressed s ta te i n c o m e , p r o f i t s , and 

e m p l o y m e n t , su f f e r losses of revenue and dra ins on s o c i a l w e l f a r e funds 

tha t i m p l y e i t he r i nc reased taxes or reduced s e r v i c e s . M e a n w h i l e , back at 

the we l l head (or m inemou th or w a t e r f a l l , as the case may be) , ene rgy 

p roduc t i on and deve lopmen t is b o o m i n g , s ta te gove rnmen t seve rance taxes 
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have l eaped in d i r e c t p ropor t i on to the energy p r i ce j u m p . M o r e o v e r , 

p r o s p e c t i v e l y we can be con f i den t such revenues w i l l a c c u m u l a t e at an 

even fas te r pace as energy p roduc t i on expands. The business c l i m a t e s in 

the surp lus s ta tes a re sha rp l y e n h a n c e d , thus i nduc ing bus inesses ( cu r ren t l y 

and p rospec t i ve l y ) to move f r o m the e n e r g y - d e f i c i t s ta tes in tu rn c a u s i n g 

fu r the r d e t e r i o r a t i o n in e m p l o y m e n t , i n c o m e , and tax cond i t i ons fo r the 

e n e r g y - d e f i c i t s t a t e s . F u r t h e r m o r e , the energy boom in the surp lus s t a t es 

and the p rospec ts fo r f a v o r a b l e re tu rns on energy d e v e l o p m e n t to e x p l o i t 

the enormous ren ts c r e a t e d by the h igher o i l p r i ces draws i n c r e a s i n g shares 

o f new i nves tmen t funds . In p a r t i c u l a r , i n ves tmen t funds a re d rawn ou t o f 

and away f r o m the e n e r g y - d e f i c i t s t a t e s , dep r i v i ng d e f i c i t s ta tes ' indus t r ies 

o f c a p i t a l i n ves tmen t necessa ry fo r g r o w t h . A n d wh i l e i t may be t rue tha t 

much o f the w i n d f a l l energy rents are re tu rned to d e f i c i t s ta tes th rough the 

channe ls we desc r i bed in S e c t i o n n, a s u b s t a n t i a l p o r t i o n o f t h a t money is 

i n come in the f o rm of energy f i r m d iv idends (or i n come de r i ved f r om 

c o n v e r t i n g in to c a s h c a p i t a l ga ins on s t o c k s in those f i rms ) . T h a t t ype o f 

i n c o m e , i t cou ld be a r g u e d , is ma in l y r e c e i v e d by h i g h - i n c o m e households 

that are much more l i k e l y to spend t h e i r ga ins o u t - o f - s t a t e , in pursu i t o f 

the a t t r a c t i v e i nves tmen t oppor tun i t i es in the booming e n e r g y - p r o d u c t i o n 

a r e a s . T h e n , t oo , a t the m i c r o l e v e l there seems reason to b e l i e v e d e f i c i t 

reg ion indus t r ies w i l l be e s p e c i a l l y hard h i t on p r o f i t a b i l i t y and e f f i c i e n c y 

grounds by r i s i n g energy c o s t s . A n i m p o r t a n t s e g m e n t o f the e n e r g y - d e f i c i t 

reg ion is c o m p o s e d o f no r the rn i n d u s t r i a l s t a t es d i s tan t f r om ma jo r energy 

sources and f a c i n g h igher hea t i ng r e q u i r e m e n t s than the sou thwes te rn 

e n e r g y - e x p o r t i n g s t a t e s . 

W e l l , what 's w rong w i t h tha t s t o r y ? Pe rhaps i t 's not w rong a t 

a l l , m e r e l y a b i t i n c o m p l e t e . The re a re some o ther s ides to cons ide r . F o r 
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e x a m p l e , l o c a l goods indus t r i es in e n e r g y - d e f i c i t reg ions may f a c e a loss o f 

some e f f e c t i v e d e m a n d , but demand for the d e f i c i t reg ions ' expo r t p roduc ts 

cou ld be ra ised by b o o m i n g cond i t i ons in ene rgy -p roduc ing s t a t e s . A n d 

booming cond i t i ons in energy reg ions c o u l d ra i se l o c a l wage s e r v i c e and 

supp ly cos ts to the nonenergy s e c t o r s i n energy reg ions . F u r t h e r m o r e , 

demand by e n e r g y - d e f i c i t reg ions fo r non -ene rgy expo r t goods f r o m e n e r g y -

surp lus reg ions wou ld p resumab ly d rop , w h i c h wou ld have a n e g a t i v e e f f e c t 

on some indus t r ies in the energy -su rp lus r e g i o n . T h e n , t o o , f o r the s a m e 

reasons tha t s t ockho lde rs in d e f i c i t reg ions w i l l share in the ga ins o f b o o m ­

ing energy f i r m s , so s tockho lde rs in su rp lus reg ions w i l l he lp share the 

losses (v ia reduced d iv idend s t r e a m s and c a p i t a l va lues) o f d e f i c i t reg ion 

businesses that are hu r t . A n d on the m a t t e r o f d i spa ra te m o v e m e n t s in 

s ta te and l o c a l t ax burdens f a v o r i n g e n e r g y - e x p o r t i n g s t a t e s , such t a x 

payments are deduc t i b l e f r o m f e d e r a l co rpo ra te and pe rsona l i n come 

t a x e s . A n y d i spa ra te m o v e m e n t s in s t a te taxes a r i s i ng f r o m an energy 

p r i ce shock wou ld thus be a t leas t p a r t i a l l y o f f se t by an oppos i te m o v e m e n t 

in f e d e r a l tax l i a b i l i t i e s . E v e n more i m p o r t a n t l y , on the m i c r o s i de , the 

cos t o f energy w i l l a l so j ump for bus inesses (and, o f c o u r s e , househo lds and 

governmen ts ) in the ene rgy -p roduc ing reg ions . In f a c t , as our e x e r c i s e on 

t r anspo r t a t i on va l ue added in T a b l e 2 B s h o w e d , energy p r i ces in e n e r g y -

p roduc ing s ta tes a re ap t to r i se p r o p o r t i o n a t e l y more than those in d i s t an t 

e n e r g y - i m p o r t i n g s t a t e s . A s F i g u r e 4 s h o w s , energy cos ts to m a n u f a c t u r e r s 

d id in f a c t r i se by g r e a t e r pe rcen tages in the major e n e r g y - p r o d u c i n g s t a t es 

than in the major e n e r g y - d e f i c i t r eg ions . Whi le abso lu te changes in energy 

cos ts may have been roughly the same ac ross reg ions , the d i f f e r e n c e s in 

pe rcen tage inc rease may be a be t t e r i ndex o f adverse i m p a c t on p r o f i t a b i l ­

i t y . The re is some ev idence tha t energy s ta te indus t r ies have adap ted to 
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r e l a t i v e l y l o w - c o s t energy a v a i l a b i l i t y by i ns ta l l i ng a r e l a t i v e l y h igh e n ­

e rgy - i npu t su i te of indust r ies wh ich c o u l d c o n c e i v a b l y exh ib i t g r e a t e r 

vu l ne rab i l i t y to adverse i m p a c t s of energy p r i ces on p roduc t i on c o s t s . The 

compa r i son of t w o s t a t es i n F i g u r e 5 i l l u s t r a tes cons i s ten t d i f f e r e n c e s in 

energy i n tens i t y w i t h i n indus t ry c a t e g o r i e s . 

F i n a l l y , wh i l e an o i l p r i c e shock does s t i m u l a t e i nves tmen t 

du r ing an ene rgy -deve lopmen t boom in the e n e r g y - e x p o r t i n g s t a t e s , s t r o n g 

i ncen t i ves a re a lso c r e a t e d to i nves t in energy c o n s e r v a t i o n i n a l l r eg ions . 

Thus some indus t r i es in d e f i c i t reg ions are s t i m u l a t e d to expand p r o d u c t i o n , 

fo r e x a m p l e , those p roduc i ng t e m p e r a t u r e and energy c o n t r o l t e c h n o l o g y , 

i nsu la t i on , f u e l - s a v i n g techno logy , e t c . R e t u r n on i nves tmen t in i m p r o v e d 

i ndus t r i a l p lant ene rgy e f f i c i e n c y p roved to be v e r y h igh when energy cos ts 

s o a r e d . 

T h e impo r tan t p r o b l e m then for those i n t e res ted in u n d e r s t a n d ­

ing the r e g i o n a l i m p a c t o f r i s i n g energy p r i ces is the c o m p l e x task o f 

assess ing how these l inkages desc r i bed in the p r e c e d i n g s c e n a r i o s , and o the r 

p o t e n t i a l l y s i g n i f i c a n t i n t e r c o n n e c t i o n s as w e l l , tend on b a l a n c e to l e v e l 

ou t or r ed i s t r i bu te the ga ins and losses o f an energy p r i c e shock i n t e r -

r e g i o n a l l y . On t h a t sco re the p resen t paper mere l y suggests an a p p r o a c h to 

o r g a n i z i n g the m o d e l i n g o f the p r o b l e m . It is as y e t a p lann ing e x e r c i s e 

w i t h no a p p l i c a t i o n or resu l t s . What f o l l ows is an a t t e m p t to l ay out a 

c o n c e p t u a l f r a m e w o r k fo r a p p r o a c h i n g the ana lys i s of r e g i o n a l i m p a c t s 

w i t h s u f f i c i e n t d e t a i l to d i r e c t l y rep resen t these e f f e c t s i d e n t i f i e d in the 

pub l i c debate as p o t e n t i a l l y impo r tan t channe ls a c t i n g e i t he r to agg rava te 

or a m e l i o r a t e i n t e r r e g i o n a l d i spa r i t i e s t r i gge red by energy p r i c e s h o c k s . 

The bas i c a p p r o a c h , as in P a r t n, is to deve lop a s t y l i z e d 

f r a m e w o r k fo r m o d e l i n g the p r o b l e m . It wou ld d i f f e r e n t i a t e two reg ions 
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cons i s t i ng o f a l l e n e r g y - d e f i c i t s ta tes as one b lock and a l l ene rgy -su rp lus 

s ta tes as ano the r b l o c k . The r e a l w o r l d coun te rpa r t s of these s t y l i z e d 

reg iona l b locks wou ld b e , s a y , the two groups o f s ta tes l i s t e d in T a b l e 1 as 

surp lus and d e f i c i t . P a r a m e t e r s c h a r a c t e r i z i n g r e g i o n a l f ea tu res o f the 

m o d e l where needed wou ld be d rawn or e s t i m a t e d w i t h tha t co r respondence 

in m i n d . B u t the s t y l i z i n g o f f ea tu res wou ld be d e l i b e r a t e i n o rder t o 

i so la te and exp la i n the key issues more c l e a r l y . We wou ld a lso a b s t r a c t 

f r o m such fea tu res o f a c t u a l e x p e r i e n c e o f the pas t d e c a d e , such as g o v ­

e rnmen t energy p r i c e con t ro l s or a l l o c a t i o n s c h e m e s . 

A f r a m e w o r k l i nk ing the va r i ous sec to rs and the two reg ions is 

based on a s tandard inpu t -ou tpu t t ype m a t r i x , [F - j ] , whose en t r i es are 

do l l a r paymen t f l ows a m o n g s e c t o r s . The f u l l ve rs ion c o n t e m p l a t e s perhaps 

27 s e c t o r s in tended to s p e c i f i c a l l y a c c o m m o d a t e the t ypes o f i n t e r a c t i o n s 

c i t e d in the c o m p o s i t e scena r i os a b o v e . Tab le 6 shows a condensed ve rs ion 

o f what I'm p ropos ing—condensed to 11 s e c t o r s to make i t e a s i e r to d e ­

s c r i b e the ac to r s and the connec t i ons to be m o d e l e d . Subsequen t l y I w i l l 

i nd i ca te how the a d d i t i o n a l s e c t o r d e t a i l m igh t se rve a u s e f u l purpose in 

e v a l u a t i n g the i n t e r r e g i o n a l i m p a c t o f an energy p r i c e s h o c k . 

T h e r e a re 11 s e c t o r s l i s t e d in the c o l u m n head ings , w i t h the 

e n t r i e s in any c o l u m n i n d i c a t i n g do l l a r amoun ts pa id ou t by t h a t s e c t o r to 

each o f the o the r s e c t o r s as l i s ted in the row head ings (and to i t s e l f , where 

app rop r i a te ) . The same 11 s e c t o r s o f cou rse a re r e p e a t e d down the row 

headings a t the l e f t . T h e en t r ies in any row i nd i ca te e a c h of the sources o f 

revenue or i n come to the sec to r r ep resen ted by that r o w . 

L e t me de f i ne the s e c t o r s . S e c t o r s gene ra l l y f a l l in to two 

b l o c k s , the d e f i c i t b lock (DB) and the surp lus b lock (SB) p lus two o ther 

s e c t o r s , f e d e r a l gove rnmen t (Fed Gov ' t ) and the fo re ign supp l i e r s o f i m -
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po r ted o i l ( O P E C ) . D e f i c i t b lock bus inesses a re sp l i t ou t in two groups : (1) 

D B L o c a l and (2) D B E x p o r t , de f i ned to i n c l u d e , r e s p e c t i v e l y , those b u s i ­

nesses tha t do not s e l l p roduc ts ou ts ide the d e f i c i t b lock reg ion and those 

that do . Surp lus b l ock bus inesses a re sp l i t i n to th ree s e c t o r s : (3) SB L o c a l 

and (4) SB E x p o r t (wh ich a re de f i ned as fo r the d e f i c i t b l ock ) and (5) SB 

E n e r g y , w h i c h in th is condensed m a t r i x is de f i ned to i nc lude a l l d o m e s t i c 

energy p roduc t i on and r e f i n i n g as w e l l as the r e f i n i n g o f a l l O P E C c rude 

energy i m p o r t e d . Thus r e f i n e d energy p roduc ts a re no t p roduced in the 

d e f i c i t b l ock but on ly pu rchased f r o m the surp lus b l ock and consumed in the 

d e f i c i t b lock by D B bus inesses, g o v e r n m e n t s , and househo lds . G o v e r n ­

m e n t a l s e c t o r s a re (6) D B Gov ' t and (7) SB G o v ' t , de f i ned to inc lude the i r 

r e s p e c t i v e s ta te and l o c a l un i t s , and (8) F e d G o v ' t . The two r e g i o n a l - b l o c k 

gove rnmen ts ge t the i r revenues f r o m taxes on p r i v a t e s e c t o r s in the i r 

r e s p e c t i v e b locks and by t rans fe rs f r om F e d G o v ' t , and then spend such 

revenues v i a t h e i r e m p l o y e e p a y r o l l s , cash t rans fe r p a y m e n t s to househo lds , 

and purchase o f goods p roduced by p r i v a t e sec to r bus iness. In a d d i t i o n , the 

S B Gov ' t may r e c e i v e revenue in the f o r m o f r oya l t i e s on c rude energy 

p roduc t i on on p rope r t y i t may own in i ts r e g i o n . The f e d e r a l g o v e r n m e n t 

f unc t i ons as though i t ope ra tes b ranch g o v e r n m e n t s in the two r e s p e c t i v e 

b l o c k s , though app l y i ng u n i f o r m ru l es fo r t a x i n g and a l l o c a t i n g i ts e x p e n d i ­

tu res (purchases and pay ro l l s ) . In a d d i t i o n , the F e d Gov ' t makes cash 

t rans fe r paymen ts to the two b lock gove rnmen ts under u n i f o r m r u l e s . T h e 

nex t s e c t o r , (9) O P E C , r e c e i v e s revenue f r o m the sa le of c rude energy to 

the S B energy sec to r and may pu rchase expo r t goods f r o m the two U . S . 

r eg iona l b locks (though c o n c e i v a b l y in lesser amoun ts than i ts r evenues , in 

wh ich case it wou ld rep resen ts a paymen t leakage out o f the m a t r i x ) . 
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F i n a l l y , the household s e c t o r s in each b l o c k , (10) D B Househo lds 

and (11) S B Househo lds , r e c e i v e wages fo r w o r k i n g fo r t he i r r e s p e c t i v e 

reg iona l bus inesses or g o v e r n m e n t s , t r ans fe r paymen ts f r o m t h e i r r e s p e c ­

t i ve r e g i o n a l g o v e r n m e n t s , d i v idends on equ i t y ownersh ip o f bus inesses , and 

roya l t i e s f r o m c r u d e energy p roduc t i on on energy p rope r t i es owned by 

househo lds . 

C a p i t a l goods p roduc t i on is ignored in T a b l e 6, bu t r e p l a c e m e n t 

c a p i t a l to r epa i r p h y s i c a l d e p r e c i a t i o n can be i nc luded in the i n t e r i ndus t r y 

i n t e r m e d i a t e p roduc t f l o w . 

N o w tha t the sec to rs have been d e f i n e d , le t ' s desc r i be the 

en t r i es shown in T a b l e 6 where an asso r tmen t o f ze ros and l e t t e r s appea r . 

In more e x a c t i n g n o t a t i o n , e a c h c e l l cou ld con ta i n a nonnega t i ve f l o w 

a m o u n t , F „ , p r o p e r l y subsc r i p ted as to row i and c o l u m n j . A l l a re cash 

p a y m e n t s . In t h e i r s t e a d , for ease o f i d e n t i f i c a t i o n , the f o l l o w i n g gene ra l l y 

mnemon ic s c h e m e o f l e t t e r s appears (subscr ip ts a re d ropped , so bear in 

m ind that e a c h appea rance o f a l e t t e r is in p r i nc i p l e a d i f f e r e n t do l l a r 

paymen t amoun t ) : 

x = i n t e r i ndus t r y f l ows (payments fo r the " i n t e r m e d i a t e p r o d u c t s " o f 

an i npu t -ou tpu t tab le) 

g = gove rnmen t purchases o f goods and s e r v i c e s 

z = fo re ign purchases of d o m e s t i c p roduc ts and s e r v i c e s 

c = c o n s u m p t i o n purchases o f households 

t = t ax c o l l e c t i o n s by gove rnmen ts 

r = r o y a l t y paymen ts on c rude energy p roduc t i on to households and 

gove rnmen ts 

v = i ncome t rans fe rs f r om f e d e r a l to s ta te gove rnmen ts to h o u s e ­

holds 
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w = wage and s a l a r y paymen ts to households f r o m g o v e r n m e n t and 

bus inesses 

d = d iv idends pa id to households by bus inesses 

Z e r o s a re a r b i t r a r i l y ass igned to some c e l l s r ep resen t i ng " p l a u ­

s i b l e " v a l u e s , g i ven the au thor ' s i n tended i n t e r p r e t a t i o n o f the s t r u c t u r e o f 

paymen t f l ows in the m o d e l ( for e x a m p l e , by the d e f i n i t i o n o f " l o c a l " 

business s e c t o r , D B outpu t is no t so ld to S B pu rchasers nor the r e v e r s e . In 

the condensed m o d e l o f T a b l e 6, a l l a c t i v i t y is on a c a s h bas is and a l l funds 

f l o w are i n c l u d e d , w h i c h imp l i es an assumpt ion o f no b o r r o w i n g and no debt 

paper ownersh ip . E q u i t y ownersh ip is o f course imp l i ed by the d i v i dend 

f l o w , and a p a r a l l e l a c c o u n t i n g m a t r i x co r respond ing to the c a s h f l ow 

m a t r i x can be imag ined to e x i s t to r e c o r d equ i t y share ownersh ip by house­

holds (and c o n c e i v a b l y O P E C ) in each o f the business s e c t o r s . In th is se tup 

there is no i n v e s t m e n t , a d d i t i o n a l equ i t y issue, or cash a c c u m u l a t i o n so 

that a l l a f t e r - t a x p r o f i t s a re p a i d out as d i v i dends . 

The p roduc t or s e r v i c e con ten t co r respond ing to e a c h p a y m e n t 

c e l l obv ious ly c o v e r s a b road c l ass o f th ings . The p roduc ts beh ind the Xg ^ 

go ing f r om D B e x p o r t to SB expo r t is p resumab ly d i f f e r e n t f r o m the p r o d ­

u c t behind the x 4 2 go ing f r om SB expo r t to D B e x p o r t , and r e f l e c t s s o m e 

fo rm o f es tab l i shed r e g i o n a l s p e c i a l i z a t i o n and t rade (cons is ten t w i t h a " n o -

c o a l s - t o - N e w c a s t l e " sor t o f p r e m i s e ) . 

E a c h row rep resen ts an equa t ion say ing the f o l l o w i n g : T o t a l 

revenue r e c e i v e d by s e c t o r i equals the sum o f paymen ts made to s e c t o r i 

by a l l o f the sec to rs j . E a c h c o l u m n , co r respond ing l y , respresen ts an e q u a ­

t i on say ing the t o t a l expend i tu res by s e c t o r j equa ls the sum o f the p a y ­

ments made to each of the sec to rs i . The re is a lso a se t o f equa t ions 

ho ld ing fo r T a b l e 6 that says expend i tu res of any s e c t o r i is e q u a l to the 
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revenues o f s e c t o r i (w i th the poss ib le e x c e p t i o n of the O P E C s e c t o r ) . 

These re la t i onsh ips a re o f course s i m p l y a c a t a l o g i n g o f the sou rces -uses 

f l ow i den t i t i es and budget c o n s t r a i n t s , wh i ch must ho ld by d e f i n i t i o n r e ­

gard less of w h a t e v e r changes or ad jus tmen ts o c c u r a m o n g s e c t o r s . 

We m igh t th ink o f the f l ow amoun ts de f i ned fo r a pe r i od o f , s a y , 

one qua r te r w i t h the no t ion tha t our p l an u l t i m a t e l y is to t r a c e changes 

tha t o c c u r ove r a longer span o f t i m e in the sequence o f f l ows in response 

to an energy p r i ce shock a f t e r a pe r iod in w h i c h a more or less s tab le 

pa t t e rn had been e s t a b l i s h e d . So the ob jec t i ve o f t h i s e x e r c i s e is to i n t e r ­

p re t and unders tand the i m p l i c i t d y n a m i c s o f ad jus tmen t . 

We are i n t e res ted in e x a m i n i n g what happens in consequence o f 

an energy p r i c e shock . We migh t r ep resen t the i n i t i a l , p a r t i a l e f f e c t s of 

such an o c c u r r e n c e as dep i c ted in F i gu re 9 . H e r e we see i n c r e a s e d p a y ­

ments in l ine (5) in paymen t fo r energy so ld by energy p roducers to the 

var ious s e c t o r s . In t u r n , t ha t i n c r e a s e d f low [p i c tu re i t as f l o w i n g down 

c o l u m n (5)] ge ts d i v i d e d a m o n g O P E C , S B G o v ' t , F e d Gov ' t and S B and D B 

Househo lds , thus i n c r e a s i n g those r e s p e c t i v e s e c t o r s ' i n c o m e s or r evenues . 

T h a t i nc rease (p i c tu re i t as f l o w i n g to the l e f t a l o n g the rows) ge ts f u n -

ne led around by those f i ve s e c t o r s to be spent ( f l ow ing downward in to 

var ious en t r ies in the r e s p e c t i v e co lumns ) , a l t e r i n g f u r t he r the revenues 

and i n c o m e s cap tu red by the var ious s e c t o r s as measured a l o n g the r o w s , 

and so o n . These are the m a c r o - d i s t r i b u t i o n a l f l ows that in s o m e sense 

were the focus o f P a r t n. 

B u t wh i l e these few s teps in our s t o r y s t a r t e d ou t l i k e an e x e r ­

c i s e in ne twork h y d r a u l i c s , in order fo r such f lows and f l ow ad jus tments to 

make any e c o n o m i c sense we wou ld need to look beh ind the do l l a r paymen t 

f l o w s . We need to r ecogn i ze tha t the paymen t f l ows are in g e n e r a l a 
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p roduc t o f a p r i c e (or p r i c e index fo r the c o m p o s i t e of p h y s i c a l i t ems 

mak ing up the t ransac t i ons ) and a q u a n t i t y (a lso in g e n e r a l an index s t a n d ­

ing for quan t i t y o f a compos i t e o f s p e c i f i c goods and s e r v i c e s ) . U n d e r l y i n g 

the paymen t f l o w s , t h e n , must be a co r respond ing se t o f p r i c e and quan t i t y 

dec is ion p rocesses of consumers and p roducers wh ich need to be desc r i bed 

and be b road ly c o n s i s t e n t . T e c h n i c a l and budget cons t r a i n t s must be o b ­

s e r v e d . F o r g o v e r n m e n t s , some k ind o f t ax ru les and expend i tu res p o l i c y 

need to be d e s c r i b e d . 

In p r i nc i p l e i t wou ld be p resumab ly poss ib le to w r i t e out a 

gene ra l e q u i l i b r i u m - t y p e mode l i n c l u d i n g a l l o f the var ious s e c t o r s as 

o p t i m i z i n g agents w i t h w e l l - b e h a v e d u t i l i t y f unc t i ons , p roduc t i on f unc t i ons , 

t ax - revenue s e t t i n g ru les , e t c . , f a c i n g w e l l - d e f i n e d c o n s t r a i n t s , and to 

p roduce a m o d e l t ha t cou ld be so lved e i t he r w i t h e s t i m a t e d or ass igned 

p laus ib le p a r a m e t e r s . A t r a d i t i o n a l t r e a t m e n t wou ld seek to e x a m i n e 

"equ i l i b r i um v a l u e s " in such a m o d e l be fo re and a f t e r an exogenous p r i c e 

shock o c c u r s . H o w e v e r , i t 's apparen t f r o m recen t h i s to ry tha t the ad jus t ­

men t p rocess is no t i ns tan taneous . F i r m s don't c a p s i z e i m m e d i a t e l y , nor 

a re worke rs i m m e d i a t e l y l a id o f f . D e b t and " e a t i n g u p " c a p i t a l c a n p ro long 

the s u r v i v a l o f e f f e c t i v e l y unp ro f i t ab l e en te rp r i ses . A s they say abou t 

t r a v e l , " g e t t i n g the re is h a l f the f u n . " In our c a s e , the ad jus tment p r o c e s s , 

w h i c h can run s e v e r a l qua r t e r s , serves up a t least h a l f the i n te res t va lue o f 

the p r o b l e m . F o r tha t r e a s o n , gene ra t i ng s t e a d y - s t a t e , e q u i l i b r i u m resu l t s 

doesn' t s e e m to answer the quest for an unders tand ing o f the p rocess and 

c h a r a c t e r i s t i c s o f r eg iona l ad jus tment to energy p r i c e shocks . 

H o w one would m o d e l an ad jus tment p rocess tha t wou ld m i r r o r 

the r e a l wor ld 's " v i s c o s i t y " in any c l e a n or e legan t way I r e a l l y dont k n o w , 

and p a r t i c u l a r l y in the c o n t e x t o f the m u l t i s e c t o r , mu l t i r eg ion s t r u c t u r e I'm 
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p ropos ing (I wou ld w e l c o m e suggest ions) . I can imag ine (w i th d i f f i c u l t y ) a 

ted ious , c u t - a n d - t r y p rocess o f t r a c i n g an assumed p r i c e shock as we began 

i t a b o v e , th rough a l l the r e c y c l i n g s tha t work out the m a i n o rders of e f ­

f e c t s , du r ing w h i c h the under l y ing agen t p r i c e - q u a n t i t y dec i s i ons we re 

g i ven a t l eas t s t y l i z e d rep resen ta t i on (cost pass - th rough p r i c i n g , fo r e x a m ­

p le) . Such r e p e a t e d i t e ra t i ons wou ld p resumab l y , p roduce some " d i s e q u i l i b ­

r i u m " o u t c o m e s , i nc lud ing u n e m p l o y m e n t , t ha t in t u rn wou ld p rov ide the 

basis fo r some p resumed ad jus tments in p r i c i n g and q u a n t i t y dec i s i ons in 

subsequent pe r iods . The hope wou ld be tha t some set of c o n s i s t e n t l y f o r ­

m u l a t e d t r ans i t i on r u l e s , howeve r ad h o c , wou ld u l t i m a t e l y y i e l d a sequence 

o f ou tcomes tha t appears b road l y c o n f o r m a b l e to the measurab le f ea tu res 

o f a c t u a l e x p e r i e n c e . A s t r i c t l y g e n e r a l e q u i l i b r i u m m o d e l i n g s t r a t e g y 

seems a b i t r e m o t e fo r dea l i ng w i t h such d i sequ i l i b r i um ad jus tment p h e ­

nomena as the lagged pace of expans ion o f d o m e s t i c energy p r o d u c t i o n or 

the t i m i n g and e x t e n t o f labor m i g r a t i o n in response to i n t e r r e g i o n a l sh i f t s 

in job o p p o r t u n i t i e s . Tha t ' s why w o r k i n g " rough l y in the s p i r i t o f g e n e r a l 

e q u i l i b r i u m m o d e l i n g " may be as much as one c o u l d e x p e c t in a n a l y z i n g the 

r e g i o n a l ene rgy i m p a c t issues. 

A more c o m p l e t e set o f sec to rs w i t h f i n a n c i n g and c a p i t a l a c c o u n t s 

The expanded set o f sec to rs to be b r i e f l y desc r ibed here ( l i s ted 

in T a b l e 7) adds d e t a i l to the s e c t o r s l i s ted in T a b l e 6. F o r one t h i n g , a 

R e s t - o f - t h e - W o r l d sec to r is added to a c c o m m o d a t e our n o n - O P E C t r a d i n g 

pa r t ne r s . F o r ano the r , e x p l i c i t c a p i t a l goods p roduc t i on s e c t o r s are added 

( for the D B and SB reg ions and the R e s t - o f - t h e - W o r l d s e p a r a t e l y ) . 

O t h e r d e t a i l occu rs in the f o r m of f u r the r d i f f e r e n t i a t e d s e c ­

t o r s , p a r t i c u l a r l y r e l a t e d to fea tu res o f ene rgy p roduc t i on or use . The 

i n ten t is to a f f o r d re l evan t d e t a i l f o r c l a r i f y i n g the locus o f w i n d f a l l ga ins 
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and losses and fo r d e m o n s t r a t i n g resu l t s in a s e t t i n g o f a somewha t more 

u s e f u l a r t i c u l a t i o n o f r e g i o n a l i n d u s t r i a l s t r u c t u r e f o r purposes o f r e p r e ­

sen t i ng bo th m i c r o - and m a c r o - l e v e l responses . Thus the surp lus b l ock 

energy s e c t o r is sp l i t in to c rude energy and r e f i n e d energy p r o d u c t i o n . 

R e f i n e d energy p roduc t i on a lso o c c u r s in d e f i c i t - b l o c k s ta tes based on 

c rude energy purchased e i the r f r o m the surp lus b l ock or O P E C . F u r t h e r 

s p l i t t i n g out of an energy t r anspo r t a t i on s e c t o r i n t roduces a " v a l u e - a d d e d " 

d i f f e r e n t i a l e x p l i c i t l y g e n e r a t i n g h igher d e l i v e r e d - e n e r g y p r i ces in the 

d e f i c i t b lock and h igher p e r c e n t a g e ra tes of i nc rease in energy p r i c e s in 

energy -su rp lus b l o c k , appropr ia te to exp l o r i ng some o f the conce rns e x ­

pressed about i n t e r r e g i o n a l c o m p e t i t i v e i m p a c t s . On the issue o f e f f e c t s 

on r e l a t i v e r e g i o n a l c o m p e t i t i v e n e s s o f an energy s h o c k , the mode l i ng o f 

r eg iona l d i f f e r e n c e s in the i n t e n s i t y of indus t ry usage of ene rgy should be 

e x p l o r e d . 

A r e l a t e d d i sagg rega t i on w i t h i n e a c h o f the f i n a l - g o o d s -

p roduc ing s e c t o r s d i f f e r e n t i a t e s b e t w e e n a h igh ene rgy - i n t ens i t y subsec to r 

and low e n e r g y - i n t e n s i t y s u b s e c t o r . T h i s wou ld he lp po r t r ay some o f the 

m i c r o - l e v e l ad jus tment p rocess v i a c o n s u m p t i o n subs t i t u t i on s h i f t i n g a m o n g 

m i x of ou tpu t . Such consumer d e c i s i o n s , in response to i n c r e a s e d r e l a t i v e 

p r i ces of more ene rgy - i n tens i ve p r o d u c t s and s e r v i c e s , can gene ra te t r a n s i ­

t i o n a l unemp loymen t and c a p i t a l losses qu i te apar t f r o m the m a c r o - l e v e l 

f a i l u re o f l o c a l aggregate demand a r i s i ng f r o m the d i ve rs ion of a d e f i c i t 

reg ion 's i n c o m e f lows to energy i m p o r t s . 

A f i n a l p roposed e l a b o r a t i o n of s e c t o r s is the d i f f e r e n t i a t i o n 

be tween h i g h - i n c o m e and l o w - i n c o m e households in a s t y l i z e d w a y in e a c h 

o f the two reg ions . Owne rsh ip o f equ i t y and bonds can by d e f i n i t i o n be 

c o n f i n e d to h i g h - i n c o m e househo lds so tha t a l l i n come i n the f o r m o f d i v i -
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dends, bond i n t e r e s t , and c a p i t a l ga ins on equ i t y and bond p o r t f o l i o s a c ­

c rues to h i g h - i n c o m e househo lds . These resu l t s a re o f cou rse s t y l i z e d , 

ou ts ide l i m i t s to i ncome c lass d i f f e r e n t i a t i o n w i t h r e s p e c t to sha r i ng in 

ene rgy -shock i nduced i n c o m e r e f l o w s . In p r a c t i c e , p resumab ly most f a m i ­

l i es—even those in the l o w e r ha l f o f the i ncome range—ca tch a t leas t some 

shares o f c a p i t a l ga ins through pens ion funds , s ta te t rus t fund ho ld ings , or 

o ther sav ings p lans . N o n e t h e l e s s , the poss ib i l i t y t ha t wea l t h t r ans fe rs due 

to energy shock may be more sha rp l y an i n t e r - c l a s s phenomenon than an 

i n t e r r e g i o n a l phenomenon suggests tha t i t is u s e f u l to a l l ow tha t e f f e c t to 

be eva lua ted e x p l i c i t l y w i t h i n the s t r u c t u r e o f the m o d e l . 

The f r a m e w o r k is i n tended to c o v e r a l l funds f l o w s . B e s i d e s 

paymen ts fo r c u r r e n t pu rchases , p a y r o l l s , and t a x e s , o the r p a y m e n t s i n ­

v o l v e d in c a p i t a l t r ansac t i ons b o r r o w i n g , s e l l i n g e q u i t y , r e p a y m e n t o f 

p r i n c i p a l and i n t e r e s t , e t c . , a re c o v e r e d and r e c o r d e d on a c a s h bas i s . 

I nves tmen t in p lan t and equ ipmen t by f i r m s or g o v e r n m e n t s is l i k e w i s e r e ­

co rded on a c u r r e n t , w h e n - a c q u i r e d b a s i s . 

F i r m s can s e l l equ i t i es to househo ld , O P E C , or R e s t - o f - t h e -

Wor ld s e c t o r s , wh i l e gove rnmen ts and f i r m s c a n s e l l bonds . In p r i nc i p l e i t 

is a lso poss ib le f o r s e c t o r s to a c c u m u l a t e cash ( t empora r i l y ) or r e m e d y an 

excess of expend i tu res ove r i n c o m e by s h o r t - t e r m b o r r o w i n g . Thus th ree 

ca tego r i es o f f i n a n c i a l asse ts are d e f i n e d : e q u i t i e s , bonds ( l ong - te rm debt 

paper ) , and c a s h ( inc lud ing s h o r t - t e r m in te res t e a r n i n g pape r ) . C o r r e ­

spond ing ly , th ree se ts o f reco rds c o n f o r m i n g to T a b l e 7 are assumed to be 

ma in ta i ned show ing the ho ld ings by each e l i g i b l e sec to r o f the e q u i t y 

c l a i m s , l o n g - t e r m debt c l a i m s , and s h o r t - t e r m debt c l a i m s issued by e a c h 

o the r sec to r as a basis f o r d e t e r m i n i n g i n te res t and d iv idend p a y m e n t s as 

w e l l as c a p i t a l ga ins on f i n a n c i a l ho ld ings . In a d d i t i o n , a sepa ra te se t o f 
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asset accoun ts reco rds r e a l c a p i t a l ho ld ings by s e c t o r s (chang ing f r o m 

per iod to pe r iod v i a new c a p i t a l goods purchases or s a l e s , and p h y s i c a l 

dep rec ia t i on ) as par t o f the i n f o r m a t i o n re l evan t to s e c t o r p roduc t i on 

f u n c t i o n s . Owne rsh ip o f energy depos i ts is a lso r eco rded by s e c t o r used in 

d e t e r m i n i n g f l ows o f l ease and r o y a l t y p a y m e n t s . 

C u r r e n t i n t e r sec to r c a s h f l ows c a n fo r a l l purposes be p i c t u r e d 

as a t h r e e - d i m e n s i o n a l m a t r i x w i t h i ts base (hor izon ta l ) g r i d as T a b l e 6 and 

v e r t i c a l l y s t a c k e d layers to d i f f e r e n t i a t e , p r i n c i p a l l y , c u r r e n t a c c o u n t r e a l 

f l ows f r o m c a p i t a l f l o w s . The base wou ld r e c o r d paymen ts fo r goods and 

s e r v i c e s , t ax p a y m e n t s , p a y r o l l s , and t r ans fe r p a y m e n t s . T h e second l a y e r 

wou ld reco rd e q u i t y sa les and d i v i dend p a y m e n t s , the t h i r d wou ld have 

bonds sa les and p a y m e n t o f i n te res t and p r i n c i p a l on l o n g - t e r m d e b t , and 

t he f o u r t h , r o y a l t y p a y m e n t s . S u m m i n g up the v e r t i c a l d i m e n s i o n y i e l ds a 

s ing le m a t r i x measu r i ng the t o t a l o f i n t e r s e c t o r a l c a s h f l ow fo r a l l p u r ­

poses . A n y d i f f e r e n c e s b e t w e e n t o t a l p a y m e n t s and t o t a l r e c e i p t s a p p e a r ­

ing fo r a g i ven s e c t o r then rep resen t ne t f l ows in to or out o f c a s h ba lances 

(def ined to inc lude s h o r t - t e r m i n t e r e s t - b e a r i n g accoun ts and n e t t i n g o f 

both p r i n c i p a l and in te res t amoun ts ) . Wi th these added a c c o u n t s as d e ­

f i ned , some f u r t he r f low i den t i t i es must ho l d , fo r e x a m p l e , e q u a l i t y o f 

sources and uses fo r s h o r t - t e r m b a l a n c e s , bond funds , and e q u i t y . 

One in tended ob jec t i ve of th is e f f o r t to deve lop such an e l a b o ­

ra ted s t y l i z e d f r a m e w o r k is to r e c o g n i z e that a l l v a r i e t i e s o f asset and 

goods t ransac t i ons are i n t e r r e l a t e d and , as the c o m p o s i t e s c e n a r i o g i ven 

e a r l i e r sugges ts , a re p o t e n t i a l l y s i g n i f i c a n t par ts of the s t o r y fo r exp la i n i ng 

the ba lance o f i n t e r r e g i o n a l e f f e c t s f o l l o w i n g an energy p r i c e s h o c k . 

It m a y be no ted tha t my in ten t was to th ink out wha t m igh t be 

s u f f i c i e n t d i sagg rega t i on . The proposed e l a b o r a t i o n is c o n c e i v e d o f as in 
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some sense the m a x i m u m amount of d e t a i l one migh t need to d raw up to 

l i t e r a l l y rep resen t most o f the issues tha t have been r a i s e d in the cou rse o f 

the i n t e r r e g i o n a l deba te about r i s i n g energy p r i c e s , hope fu l l y t i ed toge ther 

in a cohe ren t and cons is ten t f r a m e w o r k . F o r many purposes and a t many 

s tages of d i s cuss i on , a more s t r e a m l i n e d mode l m a y be a p p r o p r i a t e . " Z e r o ­

ing o u t " va r ious s e c t o r s and or e l e m e n t s in the m a t r i x may be a u s e f u l w a y 

to de f ine the s t r e a m l i n i n g . 

The re a re of course a g rea t many issues in r e g i o n a l ene rgy 

debates th is app roach wou ld not use fu l l y address . I f the f r a m e w o r k s u g ­

ges ted here has p r a c t i c a l va lue in the debates about r e g i o n a l ene rgy p r i c e 

i m p a c t s , i t w i l l be as a d i sc i p l i ned r e m i n d e r o f the need to ba lance any 

assessment of p a r t i c u l a r issues or p roposa ls by t a k i n g in to a c c o u n t the f u l l 

range of f o r c e s se t in mot ion—in the sp i r i t o f g e n e r a l e q u i l i b r i u m . 



T a b l e 1 

N e t E n e r g y Do l l a r Surp lus or D e f i c i t by S t a t e , 1976 
(M i l l i ons o f Do l l a rs ) 

Surp lus Surp lus 
( D e f i c i t ) N e t ( D e f i c i t ) N e t 
as % o f D o l l a r as % o f D o l l a r 

P e r s o n a l Surp lus P e r s o n a l Surp lus 
S ta te Income ( D e f i c i t ) S t a t e Income ( D e f i c i t ) 

W y o m i n g 54.9 1441 M i c h i g a n (4.9) (3122) 
L o u i s i a n a 48.6 10059 N e w J e r s e y (5.0) (2693) 
N e w M e x i c o 26.9 1640 Oh io (5.0) (3475) 
O k l a h o m a 12.6 1967 F l o r i d a (5.2) (2686) 
T e x a s 12.3 9555 Wiscons in (5.5) (1606) 

West V i r g i n i a 12.1 1199 A l a b a m a (5.7) (1074) 
A l a s k a 10.8 421 V e r m o n t (5.8) (150) 
M o n t a n a 9.8 412 H a w a i i (5.9) (359) 
K e n t u c k y 8.6 1595 N o r t h C a r o l i n a (6.0) (1787) 
Kansas 1.6 243 A r k a n s a s (6.1) (648) 

N o r t h D a k o t a 0.7 24 Tennessee (6.2) (1413) 
U t a h " (1.0) (70) Idaho (6.2) (296) 
C o l o r a d o (2.1) (351) N e b r a s k a (6.3) (608) 
C a l i f o r n i a (2.6) (3959) M i ssou r i (6.4) (1844) 
V i r g i n i a (3.1) (984) M i n n e s o t a (6.5) (1581) 

P e n n s y l v a n i a (3.8) (2941) Massachuse t t s (6.5) (2481) 
Washington (4.2) (1030) N e w H a m p s h i r e (6.5) (319) 
I l l ino is (4.2) (3526) Iowa (6.6) (1216) 
M iss i ss ipp i (4.2) (457) Sou th C a r o l i n a (6.6) (962) 
Oregon (4.5) (665) G e o r g i a (6.8) (1870) 

M a r y l a n d (4.5) (1590) Ind iana (6.8) (2267) 
Rhode Island (4.6) (278) D e l a w a r e (7.3) (309) 
New Y o r k (4.7) (5981) Sou th D a k o t a (7.6) (252) 
A r i z o n a (4.8) (632) M a i n e (8.0) (459) 
C o n n e c t i c u t (4.8) (1102) N e v a d a (8.0) (357) 

F r o m The Ene rgy R i c h & The Ene rgy P o o r , Chase E c o n o m e t r i c s , J u l y 1978. 



Tab le 2 A 

Expend i t u res fo r Inputs by Sequence o f E n e r g y - O p e r a t i n g 
F i r m s , C i r c a 1978,2/ a H y p o t h e t i c a l C o n s t r u c t i o n 

R e t a i l e r 
Who lesa le r 

J o b b e r 
P r o d u c t 

P i p e l i n e r R e f i n e r 
C r u d e 

P i p e l i n e r 
C r u d e 

P r o d u c e r 

(1) E n e r g y m a t e r i a l s 21.20 20.20 19.50 10.60 10.00 

(2) O t h e r pu rchased inputs .30 .20 .18 1.30 .11 .50 

(3) R o y a l t i e s 1.25 

(4) In teres t .06 .05 .02 .40 .02 .40 

(5) P a y r o l l s .86 .34 .14 1.90 .12 .80 

(6) S t a t e and l o c a l taxes .20 .05 .04 .70 .03 .90£ / 

(7) F e d e r a l taxes .09 .08 .06 1.50 .06 2.39?-/ 

(8) C a p i t a l goods .20 .20 .20 1.70 .20 1.55 

(9) 

(10) 

D i v i d e n d s 

N e t cash a c c u m u l a t i o n 
.09 .08 .06 1.40 .06 2.21 

T O T A L 23.00 21.20 20.20 19.50 10.60 10.00 

—' A m o u n t s in do l la rs per compos i te un i t o f p roduc t d e r i v e d f rom one b a r r e l o f p roduced c r u d e o i l . 

—f Inc ludes .60 seve rance t a x . 

—/ A s s u m e a m o r t i z a t i o n for tax purposes e q u a l to c a p i t a l goods expend i t u re s h o w n . 



T a b l e 2B 

S t y l i z e d C h a n g e s i n Expend i t u res fo r Inputs B a s e d on D o u b l i n g 
o f C rude O i l P r i c e in T a b l e 2 A and D i r e c t M a t e r i a l s C o s t P a s s - T h r u 

(1) E n e r g y m a t e r i a l s 

(2) O t h e r pu rchased inputs 

(3) R o y a l t i e s 

(4) In teres t 

(5) P a y r o l l s 

(6) S t a t e and l o c a l taxes 

(7) F e d e r a l taxes 

(8) C a p i t a l goods 

(9) D i v i dends 

(10) N e t cash a c c u m u l a t i o n 

T O T A L A 

N E W P R I C E 

% A 

R e t a i l e r 

+10.00 

+ 10.00 

33.00 

+43% 

Who lesa le r 
Jobbe r 

+10.00 

+ 10.00 

31.20 

+47% 

P r o d u c t 
P i p e l ine r 

+ 10.00 

+ 10.00 

30.20 

+49% 

R e f i n e r 

+10.00 

+ 10.00 

29.50 

+51% 

C r u d e 
P i p e l iner 

+ 10.00 

+ 10.00 

20.60 

+94% 

C r u d e 
P r o d u c e r 

+ 1.25 

+.80^/ 

+4.13&/ 

+3.82 

+ 10.00 

20.00 

+ 100% 

—' A s s u m e s e v e r a n c e tax a t 6% plus .20 o ther t a x e s . 

i i / A s s u m e s cost dep le t i on w i th no i nc reased i n c r e m e n t per b a r r e l as a resu l t o f c rude o i l p r i c e i n c r e a s e . 



Tab le 2 C 

S t y l i z e d Changes in Expend i t u res f o r Inputs I nd i r ec t l y 
Pass ing T h r o u g h H i g h e r E n e r g y C o s t s fo r I n p u t - P r o d u c i n g F i r m s 

(1) E n e r g y m a t e r i a l s 

(2) O t h e r purchased inputs 8 -^ 

(3) R o y a l t i e s 

(4) I n t e r e s t ^ 

(5) P a y r o l l s 

(6) S t a t e and l o c a l taxes 

(7) F e d e r a l t a x e s 0 - / 

(8) C a p i t a l goods?-/ 

(9) D i v i d e n d s 

(10) N e t cash a c c u m u l a t i o n 

T O T A L 

R e t a i l e r 

+.234 

+.007 

+.02 

+ .261 

Who lesa le r 
J o b b e r 

+.209 

+.005 

+.02 

+.234 

P r o d u c t 
P i p e l i n e r 

+.195 

+.004 

+.01 

+.209 

R e f i n e r 

+.012 

+.033 

+ .15 

+.195 

C r u d e 
P i p e l i n e r 

No change 

+.002 

+.01 

+ .012 

C r u d e 
P r o d u c e r 

+.01 

+.20 

No c h a n g e ; 
se t by 

wo r ld p r i c e 

a / 
— R a i s e d by assumed l / 2 0 t h share o f ene rgy in p r o d u c t i o n o f these inputs x 44% ene rgy p r i ce i nc rease as a w e i g h t e d 

ave rage o f r e t a i l and who lesa le pe rcen tage p r i c e i nc rease shown in T a b l e 2 B . 

—' A s s u m e d 1/4 o f i n te res t cos t for i nven to r i es w i t h a m o u n t of i n v e n t o r y c r e d i t ra i sed p r o p o r t i o n a l to p r i c e of p r o d u c t . 

- / C h a n g e s in c a p i t a l goods p r i ces and f e d e r a l t a x l i a b i l i t i e s (e .g . , p r o d u c t i o n cos t i nc rease fo r c rude o i l p roduc t i on wou ld 
l o w e r t ax l i ab i l i t y ) not f igured i n . 



T a b l e 3 

Ne t D i v i s i o n of Inc reased R e v e n u e F l o w P e r B a r r e l 

T o t a l Increase P e r B a r r e l o f C r u d e O i l a t the We l l head $ 10.00 

L e s s : 
R o y a l t y ho lde r paymen t 

a t 12 .5% $1.25 

T X S ta te S e v e r a n c e T a x 
a t 6% (+ 2% other) .80 

F e d e r a l C o r p o r a t i o n Income T a x 
at 52% 4.13 

$6.18 

R e s i d u a l to s t ockho lde rs o f c rude o i l - p r o d u c i n g f i r m s $3.82 



Tab le 4 A 

Ge og ra ph i c Househo ld Income Inc idence F l o w i n g f r o m 
M N E n e r g y E x p e n d i t u r e I nc rease , P e r Un i t o f M N E n e r g y Use 

T o t a l T X M N O the r S t a t e s 

R o y a l t y Ho lde rs 1.25 1.125 .012 .112 

T X S t a t e G o v ' t .80 .648 — .152 

F e d e r a l G o v e r n m e n t 4.13 .247 .082 3 .7992/ 

C r u d e O i l F i r m s ' 
S tockho lde rs 3.82 

(3.82) 
.431 

(1.489) 
.068 

(.049) 
8 . 3 1 5 ^ , 

(2.280)2/ 

T o t a l Expend i t u re 
Increase P e r U n i t 

$10.00 2.451 
(3.509) 

.162 
(.143) 

7.378 
(6.343) 

o f E n e r g y Impor ted 

—' A s s u m e d expend i t u re d i s t r i bu t i on a c c o r d i n g to p o p u l a t i o n , i .e . : 6%, 2 % , 
and 9 2 % , r e s p e c t i v e l y . 

—• A s s u m e d s t o c k h o l d e r dens i ty in T X equals 2 t i m e s t h a t in o the r s t a t e s , 
wh i ch a re o the rw ise u n i f o r m . 

—I A s s u m e d s t o c k h o l d e r dens i t y in T X equals 10 t i m e s t h a t in o t h e r s t a t e s , 
wh i ch a re o the rw ise u n i f o r m . 



Tab le 4B 

R e d i s t r i b u t i o n a l E f f e c t s o f F e d e r a l P e r s o n a l Income T a x 
on Househo ld Income R e s u l t s o f T a b l e 4 A 

T X M N O T H E R 

Inc remen t to 

Househo ld Income $2,451 $.162 $7,378 

F e d e r a l P e r s o n a l 
Inc . T a x (at 20%) .490 .032 1.475 
A f t e r - T a x Income 1.961 .130 5.903 

P lus D i s t r i b u t i o n ^ 
o f F e d e r a l T a k e .119 .039 1.838 

A f t e r - T a x Househo ld 
Income Inc idence 2.080 .169 7.741 

—/ B a s e d on assumed d i s t r i bu t i on p ropo r t i oned to p o p u l a t i o n , i .e . , 6%, 2 % , 
and 9 2 % , r e s p e c t i v e l y . 



Tab le 5 

B a l a n c e o f E n e r g y Expend i tu re and Income Inc remen ts 
f r o m E n e r g y P r i c e Shock fo r M N Househo lds 

T o t a l M N expend i tu re inc rease 
$ 10 / b b l x 13 0 m i l l i o n bbls i m p o r t e d $ 1.3 b i l l i o n 

T o t a l share in w i n d f a l l revenue and income i n c r e a s e : 
Expend i t u re i nc rease by a l l s ta tes 
$ 10 /bb l x 9 b i l l i o n bbls $90 b i l l i on 

Less i n c r e m e n t c o l l e c t e d by O P E C 
$ 10 /bb l x 3 b i l l i o n bbls $30 b i l l i on 

N e t w i n d f a l l i nc rease a v a i l a b l e fo r c l a i m by 
U .S . households $60 b i l l i on 

Share o f i n c r e m e n t to M N per Tab le 4B a t 1.7% $1.0 b i l l i o n 
o f $60 b i l l i on 

Share to a l l o ther a t 98 .3% $59.0 b i l l i on 
o f $60 b i l l i on 

N e t i nc rease fo r M N households $0.3 b i l l i o n 
(Net i nc rease = 23% o f t o t a l energy b i l l 
i nc rease fo r M N households) 



T a b l e 6 

P a y m e n t F l o w s M a t r i x for S t y l i z e d 11-Sec to r 2 - R e g i o n M o d e l 

1 D B L o c a l x X o 0 o g o g o c o 

2 D B Expor t X X X X X g g g z c c 

3 SB L o c a l 0 0 X X X 0 g g o o c 

4 S B E x p o r t X X X X X g g g z c c 

5 S B Ene rgy X X X X X g g g 0 c c 

6 D B Gov ' t t t 0 0 0 0 o V 0 t 0 

7 S B G o v ' t 0 o t t t , r 0 o V o t t 

8 F e d Gov ' t t t t t t , r 0 0 0 o t t 

9 O P E C 0 0 0 0 X 0 o 0 0 0 0 

10 D B Househo lds w,d w,d d d d,r w ,v 0 w 0 0 0 

11 S B Househo lds d d w ,d w,d w,d, r 0 w,v w 0 0 0 



T a b l e 7 

P roposed S e c t o r D e t a i l 

1. DB L o c a l 

a . H i g h energy i n t ens i t y 

b. L o w energy i n tens i t y 

2. D B E x p o r t 

a . H i g h energy i n tens i t y 

b. L o w energy i n tens i t y 

3. D B R e f i n e d E n e r g y 

4. SB L o c a l 

a . H i g h energy i n tens i t y 

b. L o w energy i n tens i t y 

5. S B E x p o r t 

a . H i g h energy i n t ens i t y 

b. L o w energy i n tens i t y 

6. S B R e f i n e d E n e r g y 

7. S B C r u d e E n e r g y 

8. SB E n e r g y Suppor t Industry 

9 . D B S t a t e G o v e r n m e n t 

10. SB S ta te Gove rnmen t 

11. F e d e r a l G o v e r n m e n t — D B 

12. F e d e r a l G o v e r n m e n t — S B 

13. O P E C 

14. R e s t - o f - t h e - W o r l d 

15. D B Househo lds 

a . H i g h i ncome 

b. L o w i ncome 

16. S B Househo lds 

a . H i g h i ncome 

b. L o w i n c o m e 

17. D B C a p i t a l Goods 

18. S B C a p i t a l Goods 

19. R . O . W . C a p i t a l Goods 

20 . N e t C a s h A c c u m u l a t i o n 



Figure 2 - Generalized Expenditure Categories Relevant In Tracing 
Household Income Incidence of Energy Revenues 

REVENUES 

(1) ENERGY MATERIALS 

(2) OTHER INPUTS 

(3) ROYALTIES 

(4) INTEREST PAYMENTS 

(5) PAYROLLS 1 

(6) STATE i LOCAL TAXES 

(7) FEDERAL TAXES 

(8) CAPITAL GOODS 

(9) DIVIDENDS 

(10) NET FINANCIAL ACCUMULATION 

1 

HOUSEHOLD INCOME 
J 

Figure 1 - Generalized Flow of Energy Mater ia ls 

E l e c t r i c a l U t i l i t i e s 

I 

I _> Buslnessess 

. —y Government 

I Households 

Energy Deposits 

i 
Crude Energy 

1 
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.,f,4 

Figure 3 - S ty l i zed Sequence of Operating Firms Functioning In the 

Del ivery of Energy Materials from TX to MN. 

Retai ler Wholesaler Product Refiner Crude Crude 

<- <— Jobber « P lpe l lner *- «- Plpe l lner «- O i l P lpe l lner 
Producer 

MN MN TX 



F i g v U H S , * \ - Ratio of 1978 to 1971 costs of purchased fuels 

and e l e c t r i c i t y by the manufacturing sector , 

bj state. 
AK 1.4 

HI 3.7 

Data from Annual Census of 
Manufacturers 

U.S. - 3.6 

U.S. ENERGY CPI - 2.02 (10.OX per year) 

U.S. TOTAL CPI - t.61 (6.35Z per year) 

FCQ 5 - Shares of Manufacturing Value Added, 
Industries Ranked by Energy Intensity 

Thousand BTUs $ Value Added 1977 
150H 

10CH 

50HH 

Percent of Value Added 
60,000 BTU or More: 

• Texas 45.3% 

• U.S. 16.1% 

| | Minnesota 2.7% 

75% 100% 
Percent of Total Value Added 



Foo tno tes 

— See, fo r e x a m p l e ; " R i s i n g E n e r g y P r i c e s — W h a t ' s G o o d fo r 

Some S ta tes is B a d fo r O t h e r s , " N a t i o n a l J o u r n a l , M a r c h 22 , 1980, p. 468 ; 

" S t a t e s d i v i de ove r energy issues in s c r a m b l e fo r supp l y , r e v e n u e , " O i l &  

G a s J o u r n a l , June 8, 1981, p. 4 3 ; "Wars B e t w e e n the S t a t e s , " T i m e , A u g u s t 

24, 1981, p. 19; " N o w E n e r g y is What C o u n t s i n the War B e t w e e n S t a t e s , " 

Bus iness Week , O c t o b e r 26 , 1981. 

— ^ C . W. N e l s o n , R e g i o n a l Inpact o f R i s i n g Ene rgy P r i c e s , F e d ­

e r a l R e s e r v e Bank o f M inneapo l i s S p e c i a l S t u d i e s , June 1981. M i n n e s o t a 

Ene rgy A g e n c y , " R e g i o n a l Impacts o f R i s i n g E n e r g y P r i c e s , F e d e r a l R e ­

serve Bank o f M inneapo l i s , A C r i t i q u e , " Augus t 1981. " T w o s tud ies d i f f e r 

on e f f e c t o f ene rgy c o s t , " M inneapo l i s T r i b u n e , Sep tembe r 1, 1981; " M i n n e ­

sota economy : l os ing ene rgy , " (ed i to r ia l ) , M inneapo l i s S t a r , S e p t e m b e r 3 , 

1981; " Insulated F e d s l igh ts cos t o f ene rgy dependence , " (ed i to r i a l ) , 

M inneapo l i s S t a r , N o v e m b e r 4 , 1981. 

—^The va lue o f c rude energy inputs as a share o f the va lue o f 

f i n a l goods ou tpu t in the U .S . economy was s m a l l p r io r to O P E C (a few 

pe rcen t or less) but i nc reased s i g n i f i c a n t l y w i t h the two o i l p r i c e s h o c k s . If 

we de f ine c rude energy va lue to be the sum o f c r u d e o i l we l l head va lue fo r 

d o m e s t i c p roduc t i on (or landed c rude o i l va l ue fo r i m p o r t e d o i l o r p roduc t 

equ iva len t ) m i n e - m o u t h va lue fo r d o m e s t i c c o a l c o n s u m e d , we l l head va lue 

for d o m e s t i c n a t u r a l gas and n a t u r a l gas l iqu ids p roduc t i on (or border va lue 

for impo r ted na tu ra l gas) , dam s i te va lue o f h y d r o e l e c t r i c power g e n e r a t e d , 

and genera to r va lue o f nuc l ea r power then c rude energy inputs to the U . S . 

economy cons t i t u t ed about 2.2 pe rcen t o f G N P in 1972, 4.8 p e r c e n t in 1978 

and 7.5 pe rcen t in 1983. E v e n those f igu res e x a g g e r a t e the " c rude m a t e ­

r i a l s input v a l u e " fo r energy input to the U . S . economy because they c o n -
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ta in more or less subs tan t i a l " v a l u e - a d d e d " amoun ts i ncu r red in r a i s i ng o i l , 

gas , and c o a l f r om the i r pos i t i on as n a t u r a l o c c u r r e n c e s and s e p a r a t i n g ou t 

n a t u a l l y - o c c u r r i n g c o m p a n i o n d i l u ten ts or c o n t a m i n a n t s , p lus s u b s t a n t i a l 

va l ue -added amoun ts in c o n v e r t i n g the k i n e t i c energy of f a l l i n g w a t e r in to 

e l e c t r i c a l ene rgy . On ly the pure rents ass ignab le to the p roduced c rude 

energy m a t e r i a l " i n - p l a c e " or to the w a t e r f a l l s i t e per un i t o f ene rgy p r o ­

duced wou ld cons t i t u t e the t rue energy resource input sha re . It is tha t 

k e r n e l o f the f i n a l d e l i v e r e d energy produc t cos ts tha t f undamen ta l l y 

rece i ves the shock when an energy p r i ce shock o c c u r s . 

—hn our c o n t e x t the c a t e g o r y , " R o y a l t y p a y m e n t s , " is r e s t r i c t e d 

to m i n e r a l lease roya l t i e s on energy deposi t p roduc t i on on l y . O the r t ypes 

of r o y a l t y p a y m e n t s , such as pa ten t r o y a l t i e s , wou ld be i nc luded under 

ca tego ry (2) " O t h e r i npu ts . " 

—^The assump t i on tha t the inc rease in ren ts i nduced by the 

energy p r i c e shocks a c c r u e s to the m i n e r a l p rope r t y ownersh ip requ i res 

tha t essen t i a l l y c o m p e t i t i v e cond i t i ons p r e v a i l in subsequent s tages o f 

sh ipmen t , p rocess ing and d i s t r i b u t i o n . C o m p e t i t i o n wou ld p resumab ly 

p rec lude any expans ion o f the va lue -added e l e m e n t by f i r m s in subsequent 

s tages f r om absorb ing p a r t o f the w i n d f a l l ren ts . Whether tha t is t rue in 

p r a c t i c e is an e m p i r i c a l i ssue ; in the case o f some wes te rn c o a l p roduc t i on 

i t seems c l e a r tha t u n i l a t e r a l ra te inc reases by the B u r l i n g t o n N o r t h e r n 

ra i l r oad as the so le ra i l r oad se rv ing major c o a l - p r o d u c i n g m ines in Wyoming 

and M o n t a n a rep resen ted a noncompe t i t i ve ac t i on to share in the p roduc ing 

f i rms ' w i n d f a l l r e n t s . A s long as the t r anspo r te r is at l eas t as e f f e c t i v e as 

the p roducer in g e o g r a p h i c a l l y d i f f us i ng the income inc idence o f the w i n d ­

f a l l r en t s , the m a t t e r o f wh i ch f i rms cap tu re the ren ts is of l i t t l e c o n s e ­

quence for our ana l ys i s . 
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— For m o t i v a t i o n , t ha t number represents the i nc rease in the 

e n e r g y - i m p o r t d e f i c i t fo r the s ta te o f M i n n e s o t a b e t w e e n 1972 and 1978 in 

r e a l t e rms (1978 do l la rs ) . 
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