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ABSTRACT 

This report examines the effect of U.S. price control policy 
on the price of motor gasoline through 1977. The empirical 
analysis is achieved pr' arily by comparing@omestic and 
foreign gasoline pricesy The study undertakes two sorts of 
comparisons, one of which is based on the prices of products 
actually moving in international trade,.while the other tries 
to ascribe U.S. foreign market price differentials to 
identifiable cost factors. Primary emphasis is on price 
comparisons at the wholesale level, although some retail 
comparisons are presented. THe study also examines the extent 
to which product price controls are binding. The time period 
under consideration is from 1969 through 1977, with primary 
focus on price relationships in 1970-1971 (just before U.S. 
controls) arid 1976-1977. The foreign-domestic comparisons 
are made with respect to four major U.S. cities, namely, 
Boston, New York, New Orleans,.and Los Angeles. 
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'The purpose of the study was to effects of 

Federal refined product price controls upon the price of 
fi ) 7  

motor gasoline in the United States. This was accomplished 

by examining the bindingness of the product price controls, 

and by attempting to estimate what the price of motor gaso- 

line would have been absent in the controls. 

The project was completed under the general supervision of 
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* 
SUMMARY AND CONCLUSIONS. 

The purpose of t he  ana lys i s  contained i n . t h i s  document i s  t o  

examine t he  influence of  U.S. 'pr ice  con t ro l ,  pn?icy: upon t he  p r ice  of  

motor gasol ine .  The primary vehic le  f o r  empirical analys is  i s  comparison 

of domestic and foreign gasol ine  p r ices .  Two s o r t s  of  comparisons were 

undertaken;. the  f i rs t  i s  based upon pr ices .  of products a c tua l l y  moving 

i n  in te rna t iona l  t r ade ,  while t h e  second attempts t o  t r a c e  U.S. - foreign 

market p r ice  d.i f f e r e n t i a l  s t o  i d e n t i f i a b l e  cos t  f a c to r s .  Primary emphasis 

i s  placed upon pr ice  comparisons a t  t he  wholesale (ex re f inery)  levei  , 

although some r e t a i l  comparisons a r e  presented. This d i rec t ion  of 

emphasis was l a rge ly  d ic ta ted  by a v a i l a b i l i t y  of data and the  prevalence 

of  foreign r e t a i l  p r ice  regul a t ions  . The time period considered extends 

from 1969 through 1977, although primary a t t en t i on  i s  given t o  p r ice  

re la t ionsh ips  i n  1970-71 (immediately p r io r  t o  U.S. con t ro l s )  and 1976-77. 

A11 foreign-domestic comparisons a r e  made w i t h  respect  t o  four major U.S. 

c i t i e s .  The f u l l  repor t  is  par t i t ioned  i n to  f i v e  chapters ,  and t he  

analysis  and r e s u l t s  presented i n  each a r e  summarized below. 

Chapter 1 t r ace s  t he  development of  p r ice  regulat ions  on U.S. refined 

products from the  i n s t i t u t i o n  of general p r ice  con t ro l s  i n  August 1971, 

through t h e  imp1 ementation' of  spec i f i c  petroleum industry  control s i n  

e a r l y  1973 and up t o  t he  present.  The major policy changes surveyed a r e  

t he  Emergency Petroleum A1 locat ion Act (EPAA) , the  Entitlements, Program, and 

t he  Energy Policy and Conservation Act ( E P C A ) .  As u f  t h i s  wri t ing 

(June 1978), t he  Department of Energy has recclrlimended exemption of 

motor gasoline from federal con t ro l s .  This development i s  not presented . 

. i n  t he  sarvey. 



The existing economic 1 i terature on U.S. petroleum price controls 

and their  effects on energy markets i s  reviewed i n  Chapter 2 .  The' dis- 

cussion Is focussed upon three detailed theoretical and empirical studies. 

Most previous authors have taken the absence of queues a t  service sta-  

tions and the presence of positive banked costs (allowed price increases 

that  have not been exploited by refinedproduct suppliers) as casual 

evidence that price controls on motor gasoline and other products have 

not constrained the pricing, decisions of petroleum product suppliers, a t  

1 east s i  nce mid '1 973. However, certain areas of disagreement remain, 

particularly regarding the effect of the Entitlements Program upon U.S. . 
refined .products prices. Some argue that t h e \  Entitlements Program, w i t h  

i ts  implicit subsidy on crude oil  imports, i s  effectively depressing U.S. 

prices of motor and other products. Others argue that the 

presence of motor gas01 ine and other product imports into the U.S. demon- 

s t ra tes  that domestic prices are effectively se t  on world markets, and 

that  the Entitlements Program (and other price regulation pol icies)  merely 

a1 t e r  the magnitude of trade flows. 

Chapter 3 develops an analytical model . for assessing the impact of 

the major features of U.S. price controls upon petroleum product pro- 

ducers. A1 though this  analysis was not specified in the program of 

research, i t  was deemed important since the ana1ys.i~ of other authors 

appeared flawed o r  incomplete i n  important respects. The major point 

of departure from ear l ier  studies i s  in the disaggregation of analysis 

from the industry to the level of the individual firm. The primary 

conclusion reached i s  that  price ceiling schedules may have varied 

substantially across'various firms. Although these differences would 



be expected to  have been most dramatic prior to enactment of the 

Entitlements Program, some variation may have remained in 1 a te r  periods 

due, primarily, to such price control features as the "small refiners 

bias," . the use of base period prices in computing ceiling prices, and 

certain features in the Entitlements Program under EPCA. Given such 

differences in price control schedules, i t  i s  shown that controls could 

have reduced domestic prices (essential ly  shifted the domestic supply 

schedule to , the . r ight  over some ranges) and avoided queues. A inajor 

implication of binding controls on some firms i s  the presence of dis- 

persion in refi.ned product price quotations. Evidence that such dis- 

persion was significant,  a t  leas t  u n t i l  early 1975, i s  presented. 

Following implementation of the Entitlements Program, the degree of 
L . 

price dispersion was significantly reduced in al.1 areas studied. 

Chapter 4 presents a comparative analysis o f  U.S. prices of motor 

gasoline and landed prices of imports from major'foreign supply sources. 

The purposes of these comparisons are: ( i )  to shed 1 ight upon the 

proposition that  the presence of foreign gasoline imports implies that 

domestic price controls are  ineffective, and ( i i )  to examine the foreign 

supply response 1 i kely to follow U .S. decontrol . Since foreign trade 

patterns are responsive to governmental trade restr ict ions,  and since 

significant changes in U.S. import policy have occurred over the l a s t  

decade, i t  was necessary to construct a simple model of the joint i n -  

fluences of trade restr ict ions and price controls on foreign-domestic 

price relationships. This model was used to formulate a variety 

of hypotheses that  were then subjected to empirical scrutiny. I t  was 

found that during the period between' relaxation of import quotas ( i n  

early 1973) and mid 1976, del i vered prl ces of foreign gas01 i ne were 

significantly higher than domestic supply prices for virtually a l l  of 



the  comparisons examined. During t h i s  period, then, domestic gasoi i n e  

p r i ces  ( a t  wholesale) were no t  constra ined by p r i ces  i n  wor ld  t rade  . 

markets. Further,  imports were r e g u l a r l y  observed throu.ghout t h i s  per iod.  

The on l y  obvious exp lanat ion f o r  t h i s  phenomenon i s  t h a t  p r i c e  con t ro ls  

were e f f e c t i v e  f o r  some domestic f i rms, and t h a t  h igh p r i ced  f o re i gn  

gaso l ine was imported on l y  because these costs were al lowed t o  pass 

through t o  c e i l i n g  pr ices.  Since mid 1976, the re  has been a,marked . 

trerld toward equa l i t y  between domestic supply p r i ces  and landed p r i ces  

o f  Porelgn imports i n  th ree  o f  the  f o u r  U.S. c i t i e s  examined. As o f  

1977, t he  hypothesis t h a t  the domestfc wholesale p r i c e  o f  gasol i n e  i s  

equal t o  the de l i ve red  cos t  o f  ( t he  l e a s t  expensive) f o re i gn  imports 

cannot be refuted.  Th is  f i n d i n g  i s  cons is tent  w i t h  the  p ropos i t i on  

t h a t  f o re i gn  imports are, a t  1 east  p a r t i a l l y ,  cons t ra in ing  U.S. p r i ces  

and t h a t .  compet i t ion from imports could be expected t o  m i  t i g a t e  any 

domestic p r i c e  increases f o l l ow ing  decontrol .  

Foreign-domestic p r i c e  comparisons based upon d i f ferences i n  

i d e n t i f i a b l e  c o s t  f a c t o r s  between U.S. and f o re i gn  gasol i n e  markets 

a r e  presented i n  Chapter 5. I n  e f f e c t ,  h i s t o r i c  p r i c e  increases (s ince  

1970) i n  an unconstrained fore ign market a re  used as a model fo r  what 

would 'have occurred i n  the  U.S. i n  the  absence o f  p r i c e  cont ro ls .  I n  

conducting these comparisons, allowances a re  made f o r  differences i n  

i n p u t  costs, taxes and o the r  f ac to r s  which would induce p r i c e  differences 

i n  the  absence o f  con t ro ls .  Empir ical  work i s  focussed p r i m a r i l y  upon 

f o re i gn  and domestic who1 esal e p r i c e  ser ies,  p r i m a r i l y  because o f  data 

l i m i t a t i o n s  and the  prevalence of fore ign con t ro ls  on r e t a i l  p r ices.  

WholesaJ e p r i c e  comparisons i n d i c a t e  t h a t  U .S. p r i c e  increases i n  three 

o f  th,e':four c i t i e s  examined between 1970-71 and 1976-77 have n o t  



. d i f f e red  s i g n i f i c a n t l y  from p r i c e  increases experienced i n  the  

Netherlands. Moreover, as o f  1977, cost  adjusted wholesale pr ices i n  

the U.S. were not  s i g n i f i c a n t l y  lower than f o re ign  who1 esal e pr ices 

i n  any o f  the U.S. c i t i e s  examined. Rather, p r i ces  i n  two o f  the  f ou r  

U.S. c i t i e s  a c t u a l l y  exceeded p r i ces  i n  the  Netherlands by a s i g n i f i c a n t  

amount. Thus, the  hypothesis t h a t  who1 esal e gas01 i n e  p r i c e  increases i n  

the  U.S. have been a t  l e a s t  as great  as those experienced i n  the  uncon- 

t r o l l e d  market, cannot be refuted.  The f i n a l  sec t ion  o f  Chapter 5 pre- 

sents evidence on motor gasol ine markups between wholesale and r e t a i l  

1 eve1 s f o r  the  U .S. and West Germany ( t h e  on ly  uncont ro l led foreign 

r e t a i l  market i d e n t i f i e d ) .  These comparisons a re  considered t e n t a t i v e  

p r i m a r i l y  because cons is tent  data were no t  ava i l ab le  f o r  a "benchmark" , 

per iod p r i o r  t o  the  imposi t ion o f  U.S. cont ro ls .  Given this caveat, 

our estimates i nd i ca te  t h a t  U.S. markups were, on average, 3.4Q/gallon 

lower than markups i n  West Germany i n  1976-1977. Comparisons w i t h  i n d i -  

v idua l  c i t i e s  i nd i ca te  t h a t  these d i f ferences are s t a t i s t i c a l l y  s i g n i f -  

i'cant w i t h  ,respect t o  two. o f  the  f ou r  U .S. c i t i e s  considered. However, 

lack  o f  a benchmark per iod and our i n a b i l i t y  t o  ad jus t  f u l l y  f o r  d i f -  

ferences i n  general t ax  p o l i c i e s  (as opposed t o  s p e c i f i c  taxes on 

pe t ro l  eum produ'cts) , environmental cont ro ls ,  and r e f i n e r y  y i e l d s  i ndi  - 
cate t h a t  d i f ferences i n  estimated markups are we l l  w i t h i n  the bounds 

o f  confidence one.can place upon the  under ly ing data. 



Chapter 1 

HISTORY OF PRICE CONTROLS' 

The petroleum industry -- o r  more spec i f ica l ly  the crude production 

segment of  the industry -- has been subject t o  government regulation for  

the 1 a s t  for ty years.  In 1935, the major producing s t a t e s  signed the 

In t e r s t a t e  Oil Compact t o  Conserve Oil and Gas. The major producing s t a t e s  

developed a system of market demand "prorationing" under which producers 

were permitted t o  produce only a specified percentage of  "basic maximum 

allowables" which vaguely related to  the maximum e f f i c i e n t  r a t e  (MER) of  

production. Under the market demand prorationi ng programs, s t a t e  agencies 

s e t  the r a t e  of a1 lowables a t  a 1 eve1 designed to  meet expected demand a t  

a desired price.  The level of permissible production was normally s e t  

much below 100 percent. The fixing of maximum output for  a1 1 producers 

had the e f f ec t  of s t ab i l i z ing  prices as well as the e f f ec t  of eliminating 

competition among producers of crude o i l .  

In the mid 1950's, the increasing avai labi l  i ty  of low-cost. foreign 

crude threatened the v iab i l i t y  of the domestic prorationi ng system and 

the pattern of  re la t ive ly  s t ab le  prices.  In 1959, President D w i g h t  D .  

Eisenhower, by proclamation, establ ishcd the Mandatory Qi 1 Import Program 

(MOIP), which s e t  volumetric l imi t s  on the amount of crude o i l  and pro- 

ducts which could be imported in to  the United States .  The e f fec t  of 

MOIP was to insulate  the price of American crude o i l  from lower .world 

prices.  Since there was a re la t ive ly  fixed ce i l ing  on imports of crude 

o i l ,  the marginal barrel of o i l  needed to supply domestic demand came 

from domestic sources. Thus, the price of domes t i ca l  1 y produced petro- 

leum s e t  the price charged to  domestic consumers. The domestic production 



of crude o i l  peaked i n  1970. In 1972, the conservation agencies of the 

produci ng s t a t e s  s e t  the a1 lowabl es under prorationi ng a t  100 percent. 

Consequently, there  i s  no longer any "spare capaci ty . " Domestic producers 

' produce as much petroleum as is  profi table  under the current regulatory 

framework. 

1.1 The Current Regulations 

Phase I .  On August 15, 1971 , President Nixon froze a l l  prices and 

wages except fo r  prices involving the f i r s t  s a l e  of agricul tural  and i m -  

ported products. The purpose of Phase I of the Economic Stabi l izat ion 

Program was t o  combat widespread and accelerating in f l a t ion .  Phase I 

ended on November 14, 1971 and was followed by Phase I1 of the program 

which was designed to  hold average price increases to no more than three 

percent annually throughout the economy. I t  should be pointed out t h a t  

 ha-se I and Phase I1 regulations. were not speci f i  cal l y  in s t i tu t ed  for  the 

petroleum i'ndus.try b u t  were general to  the whole economy. 

During Phase I ,  ce i l ing  prices for  petroleum products were s e t  a t  the 

highest prices charged for  a t  l e a s t  10 percent of  the sales  tha t  occurred 

during 30 days .pr ior  to  August 15, 1971 . However, ce i l ing .  prices were no 

1 ess than th0s.e prices prevailing on May 25, 1970. 

Phase 11. Under, Phase 11, the Price Commission was created and given re- 

sponsibil i ty f o r  administering o i l  pr ice regulations. Ceiling prices s e t  

during Phase I became base prices .during Phase 11. Oil companies could 

charge prices above base prices i f  (1)  the price increases were cost  justi- 

f i ed ,  and (2)  p r o f i t  margins during the year did not exceed those during the 

base period. The base p r o f i t  margin was defined as the r a t i o  of .the 

average of the highest prof i t s  before taxes to  net sa les  for  two of the 

l a s t  three f i sca l  years pr ior  to  August 15, 1971. 



I n  an .e f f o r t  t o  s imp l . i f y  the admin is t ra t ion  o f  cont ro ls ,  t he  Pr i ce  

Commission granted Term L i m i t  P r i c i n g  (TLP) agreements f o r  c e r t a i n  

r e f i  ned products, i .e . ,  companies were a1 1  owed t o  increase the  p r i ces  o f  

these products f o r  a  spec i f ied  per iod  o f  t ime provided t h a t  weighted p r f ce  

increases were cons is ten t  w i t h  cos t  pass-through and p r o f i  t-margi n  r u l e s  . 
However, c e r t a i n  r e f i n e d  products -- gasol i ne, number 2 hea t ing  o i l  , and 

res idua l  f ue l  o i l  were excluded from TLP agreements. Crude o i l  so l d  by 

r e f i n e r i e s  was a lso exc l  uded. Together, these exc l  uded products accounted 

f o r  near l y  three- four ths  o f  t he  t o t a l  U.S .  r e f i n e r y  y i e l d .  

Phase I1  regu la t ions  al lowed p r i ces  o f  imported products t o  be 

charged d i r e c t l y  t o  customers. This was, however, a1 lowed on l y  i f  i m -  

por ted products were phys ica l  l y  segregated from domestic products a1 1  

the  way through t o  the u l t i m a t e  customer. Because o f  nonexistence o f  

dupl i c a t e  tank and p i  pel  i ne f a c i  1  i t i e s ,  producers and purchasers found 

t h i s  d i f f i c u l t  t o  apply i n  p rac t i ce .  

P r i ce  r e l a t i onsh ips  f o r  o i l  products no t  sub jec t  t o  TLP agreements, 

which were f rozen dur ing  Phase I, remained f rozen dur ing  much o f  Phase 11, 

i .e., p r i ces  o f  number 2 hea t ing  o i l  and gasol i n e  remained v i r t u a l l y  con- 

s t a n t  a t  mid 1971 l e v e l s  throughout 1972. TLP agreements were al lowed 

t o  exp i re  a t  the end o f  Phase 11. 

Phase I 1  r u l es  severely r e s t r i c t e d  f l  ex i  b i l  i t y  i n  ad jus t i ng  re1 a t i v e  

p r i c e s .  on; products exc l  uded from TLP agreements. Because the  majors 

cou ld  no t  f o l l ow  seasonal p r i c i n g  pat terns  and r a i s e  heat ing o i l  -prices, 

as w in te r  approached, r e f i n e r s  'had no i ncen t i ve  t o  increase t he  output  o f  

hea t ing  o i l  dur ing the f a l l  months. Therefore, du r ing  w in te r  o f  1972-73 

reg iona l  shortages o f  hea t ing  o i l  began t o  develop. 



Phase 111. Phase I11 lasted from January 11 to  June 13, 1973. The 

i n i t i a l  purpose of the regulations during t h i s  Phase was to  give the i n -  

dustry greater  f lex i  bil  i ty  w l  t h i n  the price guide1 ines established by 

the government. The p ro f i t  margin defini t ion was extended to  include 

highest prof i t s  fo r  any 2 of 5 years between 1968 and 1972. In addition, 

re1 i e f  from pro f i t  margin 1 imitation was given. t o  firms tha t  r e s t r i c t ed  

pr ice increases to  l e s s  than 1 ;5% per year.  The Price Commission was 

abolished and the  Cost of  Living Council was expanded to  administer the 

pro gram. 

Immediately following. the issuance of  Phase 3 regulations, there was 

a sharp jump in pr ices ,  par t icu lar ly  i n  home heating o i l .  The reason for  the 

pr ice i ncrease was t h a t  a1 1 owed January price increases permi t t ed  the 

industry to  pass on cos t  increases tha t  had accumulated' during previous 

17 months. r 

However, under pressure, the Cost of  Living Council issued the more 

r e s t r i c t i v e  Special Rule 1 on March 6, 1973. T h i s  rule  imposed mandatory 

pr ice controls on. crude o i l  and refined product sa l e s  a f  any firm w i t h  

annual gross sa les  of  more than $250 million. T h i s  rule  affected twenty- 

four major o i l  companies. T h i s  rule  allowed these companies: 

a )  increases of product prices of up t o  1 percent (annually) without 
just? f ica t ion  

b) increases of up. t o  1.5 percent (annually ) corroborated by cos t  
increases 

c )  increases of over 1.5 percent subject t o  a p ro f i t  margin con- 
s t r a i  n t  . 

Special Rule 1 a1 so hastened the destruction of the quota system for 

importing crude o i l  . Under the 01 d quota system, ref iners  were issued 



t i cke t s  authorizing specif ied levels  for  importing crude o i l .  The s a l e  

of t i cke t s  had become a major source of income fo r  small and dndependent 

ref iners .  As long as werl d crude prices were below the U .S. prices,  

small ref iners  were able to  s e l l  these t i cke t s  to the majors. By ear ly 

1973, world crude prices were r i s ing  while domestic prices were frozen. 

Consequently, the val ue of import t i cke t s  f e l l  sharply. 

Major o i l  companies had 1 i t t l e  incentive to  import and exchange crude 

o i l  because of Special Rule 1 . Therefore a1 1 eged shortages of crude oi 1 

for  small re f i  ners s t a r t ed  t o  develop. Many small ref iners  , .denied domes- 

t i c a l l y  produced crude o i l  , began t o  lobby fo r  crude o i l  a l locat ion pro- 

grams under which they could obtain a " f a i r  share" of crude o i l  supplies.  

The Phase I11 program terminated on June 13, 1973 w i t h  the in s t i tu t ion  

by the President of a sixty-day price freeze. During this period increased 

costs of  imported crude o i l  could not be passed through to consumers. W i t h  

r i s ing  foreign crude o i l  prices,  t h i s  probably discouraged some imports of 

crude o i l  and contributed t o  product shortages during the Fall of 1973. 

Limited cost  pass through provisions were allowed for  refined products i f  

these products were sol d w i  thout any change. However, t he .  regulations 

s t i  11 prevented the physical commi ngl i ng of imported and domes t i c  products 

i n  storage o r  pipeline and because of this, were l i t t l e  help to  the in- 

dus t ry .  

1.2 ~ e g u l a t i o n s  ~ u r i n g  Phase IV and After 

Phase IV took e f fec t  on Augus t  13, 1973.. One of the most signi f icant  

improvements i n  i t s  regulations was a meaningful cos t  pass through provi- 

sion for  crude o i l  and petroleum products. Imported o i l  was allowed to be 

commingled w i t h  domestic o i l  and sold a t  a weighted-average price.  The 

draf te rs  of Phase IV regulations devised a comprehensive s e t  of  regulations 



t o  govern the price o f  petroleum and i t s  products by each segment of the 

industry: ref iners  , resel l  e r s  , and r e t a i l e r s  . 

1 .2.1 Producers 

In an e f f o r t  t o  encourage. new production, the Cost of L i v i n g  Council 

established a two-tier pr ice system for  crude o i l .  Four classes of crude 

o i l  were established. . 

1 .  Old Oil .  Level of production from each property month-by-month 

during 1972. T h i s  o i l  was t o  be sold a t  the posted price of May 15, 1973 

plus an amount not i n  excess of  th i r ty- f ive  cents.  The Cost of Living 

CouncOl I n  mid-December 1973 a1 lowed an increase of  $1 .OO per barrel in  

the ce i l ing  price.  T h i s  led t o  the 1975 average of $5.25 per barrel for  

old o i l .  

2. Str ipper  O i l  . Output from those properties tha t  produced 1 ess 

than ten barrels  per day. After November 16, 1973, s t r ippe r  o i l  was ex- 

empted from crude pr ice regulations . 
3. New Oil.  Any fur ther  production from each property and output 

from f i e lds  not ye t  producing i n  1972. This o i l  was not subject to  pr ice 

controls . 
4 .  Released O i l .  The amount of old o i l  matched by new production 

from each propert?. This category of crude oi l '  was exempted from price 

controls and was equivalent to  the amount by which current production 

exceeded t he  1972 base 1 eve1 , 

As a r e su l t  o f  the two-tier price system, nearly 40 percent of a l l  

domestic o i l  i n  the United States  was deregulated. However, these regula- 

t ions d i d  not assign the buyers ( r e f ine r s )  property r ights  to crude o i l  . 
These regulations , therefore,  resul ted i n  si gni f icant  d i  fferences i n the 

- . . amount of crude o i l  avai lable  to  competing ref iners  as well as in 



substantial  differences in the cost of avai lable  crude o i l .  

Following passage of the Emergency Petroleum Allocation Act of 1973 

(EPAA) , the FEO announced new regulations.  on January 15, 1974, e f fec t ive  

immediately. The EPAA establ ished property r ights  to  valuable Old Oil 

by giving those r ights  to  the re f iners  purchasing tha t  o i l  on December 1 ,  

1973. The regulations froze supplier/purchaser relationships between 

crude producers, re f iners ,  who1 esal e rese l l  e r s  of petrol eum products and 

r e t a i l e r s .  The regulations a l so  established base period volumes generally 

re f lec t ing  a period w i t h i n  1972. The FEO established a special program, 

called the "buyer/seller" program t o  equalize the quantity of crude o i l  

avai lable  to  each ref iner  i n  re la t ion  to  t h e i r  refining capacity. Under 

t h i s  program, ref iners  having a higher percentage of crude o i l  supplies 

avai lable  than the national average were required to  se l l  t he i r  crude to  

re f iners  w i t h  below normal crude ava i l ab i l i t y .  On May 14, 1974, the 

buyerlseller program was revised t o  1 imit the c l a s s  of s e l l e r s  to  the 

f i f teen  la rges t  integrated re f iners ,  w i t h  only the small re f iners  defined 

as el i g i  bl e buyers. 

The buyerlseller program solved the problem of ava i l ab i l i t y  of crude 

to  re f iners ;  yet a substantial  d i spar i ty  between the amount of old o i l  

avai 1 abl e t o  varlous f i  rrrls exl: s ted. Consequently, the average price t h a t  

re f iners  had to  pay for  t h e i r  crude varied great ly ,  depending on the pro- 

portion of old and new crude o i l  used as inputs. The d i f f e ren t i a l  i n  the 

new and the old crude prices subsequently resulted i n  the implementation 

of the "Entitlements Program" on December 4, 1974. 

The Entitlements Pr~grarn tended to  equalize the average cost of crude o i l  

across re f iners .  The Federal Energy Administration (FEA) issued enti  t l  ements to 

re f iners  each month and also s e t  the price of entitlements. The price was approxi- 

mately equal to  the difference between the cost  of a l l  uncontrolled o i l  and the 



average c o s t  o f  con t ro l led  o i l .  The t o t a l  number o f  ent i t lements  issued 

t o  a r e f i n e r  equalled t he  t o t a l  o i l  used by t he  r e f i n e r  times t he  industry  

f r ac t i on  of  o ld  o i l  t o  t o t a l  crude o i l  (approximately 0.4 f o r  1974-76). 

Firms issued fewer ent i t lements  than t h e  actual  old o i l  used were required 

t o  purchase addi t ional  e n t i  t l  ements from o the r  r e f i ne r s  . Small r e f i ne r s  

were allowed t o  apply fo r  exemption from t h i s  ob l iga t ion .  The e f f e c t i v e  

p r i ce  o f  crude o i l  , the re fore ,  became a weighted average pr ice  o f  con- 

t r o l  1 ed and uncontroll ed o i l  p r ices .  

EPAA of  1973 remained v i r tua l ly  unchanged f o r  two years .  The Energy 

Policy and Conservation Act (EPCA) o f  1975 made some basic a l t e r a t i o n s  

and several  minor accounting adjustments i n  con t ro l s .  The crude o i l  

p r ic ing  regulat ions  o f  EPAA were superseded i n  February 1976 by the  pro- 

v is ions  o f  EPCA of  1975. The main a1 t e r a t i o n  was t o  e s t ab l i sh  a th ree  

t i e r  pr ic ing program f o r  domestically marketed crude o i l  . 
1 .  Lower t i e r  o i l  : O u t p u t  from an o i l  f i e l d  which is not i n  excess 

o f  t h a t  f i e l d ' s  1975 average monthly output  of  old o i l  o r  i t s  1972 average 

monthly output o f  a l l  o i l  . 
2.  Upper t i e r  o i l  : Output i n  excess o f  lower t i e r  o i l  and from 

f i e l d s  not producing p r io r  t o  1976. S t r ipper  o i l  was o r i g i n a l l y  defined 

t o  be upper t i e r  o i  1 , however, i n  September 1 976, s t r i p p e r  o i  1 became 

uncontroll ed. 

3 .  H.ighest t i e r  o i l  : St r ippe r  o i l  a f t e r  September 1976, and i m -  

ported crude o i l ,  which had never been sub jec t  t o  U.S. p r ice  con t ro l s .  

EPCA provided f o r  t he  phasing ou t  o f  p r ice  regulat ions  on crude o i l  

over a forty, month period. I t  es tabl ished a fixed national  average pr ice  

o f  crude o i l  which was permitted t o  e sca l a t e  gradually over time. F EA 

was given d i s c r e t i on  t o  e s t ab l i sh  various p r i ce  t i e r s  to  achieve the  na- 

t iona l  average pr ice  1 eve1 . 



The lower  t i e r  crude p r i c e  was r e t a i n e d  a t  t h e  same l e v e l  as o l d  

o i l ,  i .e., approximately $5.25 per  b a r r e l  p lus  some small  monthly  incen- 

t i v e s  and i n f l a t i o n  adjustment f a c t o r s  t o  be determined by FEA. The 

p r i c e  o f  upper t i e r  o i l  was s e t  a t  $11.28 per  b a r r e l  (about 10% below 

wor ld  market p r i c e s )  p lus  monthly adjustment f a c t o r s .  FEA was g iven d i s -  

c r e t i o n  t o  increase the  average p r i c e  f o r  a l l  crude i n i t i a l l y  s e t  a t  

$7.66 pe r  b a r r e l  , up t o  10  percent  pe r  year .  P r i c e  increases 'beyond 

t h i s  l e v e l  were t o  be submit ted t o  Congress f o r  approval .  

I n  o rde r  t o  .accommod.ate- t h e  new p r i c e  p rov i s ions ,  en t i t l emen ts  became 

a l l o t t e d  upon a weighted i n d u s t r y  average o f  lower  and upper t i e r  o i l  

r e l a t i v e  t o  t o t a l  consumption, i n s t e a d  o f  t h e  domestic use o f  o l d  o i l  t o  

t o t a l  o i l  . Ent i t lements  were a l s o  g iven t o  r e f i n e r s  on t h e  East Coast 

who imported r e s i d u a l  f u e l  . I n  determining t h e  p r i c e  o f  en t i t l emen ts ,  

t h e  FEA prov ided a 214 p e r  b a r r e l  i n c e n t i v e  f o r  t h e  use o f  domestic crude 

o i l  .' Th is  preference r e f l e c t e d  t h e  214 l i c e n s e  fee  imposed on imported 

crude o i l .  However, f o r  some r e f i n e r s  i m p o r t i n g  crude o i l  under t h e  quota 

-system, t h e  preference amounted ' to  o n l y  10.5C s ince  they  were n o t  sub jec t  

t o  l i c e n s e  fees bu t .  were sub jec t  t o  impor t  fees which amounted t o  10.54 

per  b a r r e l .  

1.2.2 Ref iners ,  Resel l e r s  and R e t a i l e r s  

August 17, 1973 -- 
I n i t i a l  Phase I V  r e g u l a t i o n s  es tab l i shed  May 15, 1973 as theXbase 

pe r iod  f o r  p r i c e s  charged by r e f i  ners, r e s e l l  e rs  , and r e t a i l  e rs  . ' Re- 

f i n e r s  were a l  lowed to recover Increased raw 111d1rr;ial cos ts  o n l y  on a 

d o l l a r - f o r - d o l l a r  bas is .  Increased crude o i l  p r i c e s  were spread across 

r e f i n e d  products on t h e  bas is  o f  volume o f  ou tpu t  r a t i o s .  These r u l e s  

appl l e d  t o  a l l  sa les  by' r e f i  ners t o  wholesalers, jobbers and r e t a i l e r s  o f  



t hei r product. 

Retail sa les  of gasol i ne, number 2 heating o i l  , and diesel fuel were 

a1 so placed under controls.  The basic means of control wes, a t  this time, 

a ce i l ing  price.  Except for  these three products, w i t h  a price cei l  i n g  a t  

the r e t a i l  level , r e t a i l e r s  and resel l  e rs  could charge the purchase price 

of petroleum products p l u s  t h e i r  May 15, 1973 mark-up. 

The cei 1 i ng price for  gasol i ne became ef fec t ive  on August 31 , 1973. 

The cei 1 i ng  pr ice was defined as the average cost  on August 1 , 1973, plus 

the average mark-up on ~ a n u a r ~  10, 1973. However, in  computing the r e t a i l  

price o f  gasoline, r e t a i l e r s  were allowed t o  use an actual mark-up o f  7 t  

per gal lon. T h i s  wa's done to avoid any hardship to' r e t a i l e r s  who were 

engaged i n  price wars i n  January 1973. 

September' 28, 1973 -- 
Retailers of gasol ine,  diesel fuel and home heating o i l  were a1 lowed 

to  increase t h e i r  cei l  ing price over the May 15, 1973 level to  r e f l ec t  

increased product costs of  imports, domestic crude,. a.nd purchased products 

incurred during May 15 to  September 1973. In October an upward ce i l  i n g  

adjustment was authorized to  ref1 ec t  increased product costs incurred, u p  

to  October 15, 1973. 

Oetobgr. 31 , 1973 -- 
The regulations permi t ted  pass-through~ of increased raw material 

cos ts ,  on a dollar-for-dollar basis,  for gasoline, diesel fuel and home 

heating o i l  a t  a l l  1e-v.el.sof d i s t r ibu t ion ,  on a once-monthly basis.  

December 3, 1973 -- 
New regulations were issued, e f fec t ive  November 30, 1973, requi ring 

ref iners  to  include - a l l  product cost  increases i n  the calculation of 

product cost  pass-throughs . Previously, ref iners  resel l  i n g  imported 



products could pass through increased costs  of h i  gh-cost imported pro- 

ducts d i r ec t ly  to  independent r e t a i l e r s ,  while a t  the same time se l l ing  

t h 2 i r  own domestic refined products through branded dealers a t  lower 

prices . 
January 15, 1974 -- 
The FEO issued mandatory price regulations a1 lowing ref iners  to  

pass through net increases i n  a1 1 owabl e cos ts ,  on a do1 1 ar-for-do1 1 a r  

basis.  Refiners were allowed to  pass through increased nonproduct costs  

b u t  only i f  they prenotified FEO of this increase and did not receive 

disapproval w i t h i n  30 days. Increases i n  product costs could be passed 

through on a "dol lar  amount" basis.  Refiners were a1 lowed to pass through 

increased nonproduct costs  only on the basis of the r a t e  a t  which these 

costs  had increased r e l a t ive  to  refinery output, ra ther  than on. a f l a t  

do1 1 a r  amount basis.  In addition, ref iners  using nonproduct cost  pass- 

through provisions were subject t o  profi t-margin 1 imitations.  

Retailers and r e s e l l e r s  were allowed to charge the average May 15, 

1973 price plus an amount re f lec t ing  increased product costs  on a dol lar-  

for-dollar basis.  These increases were t o  be passed along once a month. 

In addition, with respect to  r e t a i l  sa les ,  a s e l l e r  was allowed to charge 

an extra 1 & per gal lon to  ref1 e c t  increased nonproduct costs  (as of 

January 1974). W i t h  respect t o  a1 1 other  sa les  of gas01 ine,  s e l l  e r s  were 

allowed to  charge an extra 112 cent per gallon. 

Refi ners , resel l  ers  , and re ta i  1 e rs  were a1 so a1 1 owed to "bank" 

t h e i r  increased costs i f  these costs were not recouped during the month 

i n  which they were incurred. Banked costs could then be used to  ju s t i fy  

future price increases . 
March 1 , 1974 -- 
Retailers receiving 1 ess than 85% of t h e i r  base period volumes were 



a1 1  owed t o  increase t he  p r i c e  o f  gasol i ne by 1  4 per. gal lon.  I n  add i t i on ,  

a1 1  r e t a i l e r s  were a1 lowed t o  increase gasol i n e  p r i ces  by 24 per ga l l on  

t o  r e f 1  ec t  increased nonproduct costs. . 

December 1  , 1974 -- 
The FEA provided f o r  e i g h t  categor ies o f  . increased nonproduct costs 

t h a t  cou ld  be passed through by r e f i n e r s  w i t hou t  p r e n o t i f i c a t i o n .  The 

regu la t ions  requ i red  t h a t  increased nonproduct costs f o r  each category be 

ca l cu l a ted  by a  p a r t i c u l a r  method. For some categor ies  the amounts were 

ca l cu l a ted  by a  simpl e  d i f f e rence  i n  the  costs i ncu r red  i n  t h e  month o f  

measurement and costs  i ncu r red  du r i ng  May 1973. I n  o the r  categor ies,  

amounts were ca l cu l a ted  by methods which take i n t o  account changes i n  

r e f i n e r y  output .  

January 1  , 1975 -- 
Regulat ions were issued a f f e c t i n g  the  manner i n  which "banked costs"  

cou ld  be' recouped. L im i t a t i ons  were adopted regard ing the amount o f  

banked costs t h a t  cou ld  be recovered i n  a  s i n g l e  month. 

J u l y  30, 1976 -- 
FEA proposed new regu la t ions  which provided addi t i o n a l  categor ies 

o f  nonproduct cos t  pass-throughs, a  r e v i s i o n  o f  e x i s t i n g  nonproduct cos t  

categor ies,  and simpl i f i c a t i o n  o f  the  method f o r  c a l c u l a t i n g  increased 

nonproduct costs .  

Add i t i ona l  ca tegor ies  o f  increased nonproduct costs i n c l  udes : depre- 

c i  a t i o n  costs, maintenance costs, and Federal , s t a t e  and 1  ocal  taxes. 

Under these rev is ions ,  r e f i ne r s  were permi t ted t o  pass through, as non- 

product  costs, a1 1  deprecf a t i o n  costs associated w i t h  capi  t a i  investment 

undertaken s ince  May 15, 1973, fo r  r e f i n i n g  and storage. The maintenance 

category was increased t o  permi t  pass-throughs o f  l a b o r  costs as we l l  as 

increased costs o f  supp l ies  used i n  maintenance operat ions.  F i n a l l y ,  



any increase i n  Federal , s t a t e  and local taxes excl udi ng income taxes, 

since May 1973, were a1 1 owed to pass through to product prices . 
Under previous regulations, the increased cost of crude at t r ibuted to 

a part icular  product was based on the r a t io  of sa les  of tha t  product to  

sa les  of  a l l  products d u r i n g  a month. In these revisions,  an a1 Lernative -- 
allocation factor was proposed, which allocated i n p u t  cost  increases to  

various products on the basis of refinery output. 

The method for  calculating increased nonproduct costs was also simp1 i- 

f ied.  Those ref iners  whose output did not change substant ial ly  ( less  than 

10% growth ) since May 1973 could compute increased nonproduct costs by 

using the difference i n  these costs during the month of  measurement and 

May 1973. A more detailed procedure was required for ref iners  whose out- 

p u t  changed substant ial ly  when compared to  May 1973; the l a t t e r  procedure ad- 

justed for  refinery output changes. 

A t  about the same time, prices f o r  seve ra l  products, i n -  

cluding residual fuel oi 1 ,  home heating o i l  , and diesel were exempted from 

price controls. Motor gasoline prices,  however, remained subject t o  

federal regulation. 



Chapter 2 

A REVIEW OF THE LITERATURE ON PRICE COMTEOCC 
IN DOMESTIC ENERGY MARKETS 

This h i s t o r i c  evolution of  p r ice  regulat ion out l ined above a t t e s t s  

t o  t h e  complexity o f  controls  placed upon energy markets. Several authors 

have attempted t o  analyze t h e  e f f e c t s  o f  these  con t ro l s  on domestic and 

imported suppl ies  o f  crude o i l  and ref ined products, upon f ina l  product 

and inpu t  p r ices ,  and on p r o f i t s  o f  firms involved i n  various s tages  o f  

production. Foremost among these  analyses a r e  s tud ies  by Kal t (1 977),  

Phel ps and Smith (1 977), Roush (1 976), and Chapel (1 976). The r e s u l t s  

obtained and methodologies employed by these  authors a r e  reviewed i n  de- 

t a i l  below. A1 though the  conclusions o f  these  s tud ies  agree i n  several 

a r ea s ,  t he r e  remain s i g n i f i c a n t  and important points o f  c o n f l i c t .  In 

l a r g e  measure, these  disagreements a r e  due t o  complexity i n  t he  nature of  

p r i ce  control  regula t ions ,  and ambiguity over t h e  exact  way i n  which they 

were implemented. In addi t ion t o  t h e  four  s t ud i e s  c i t e d  above, t he r e  have ' 

been a number o f  l e s s  s i g n i f i c a n t  contr ibut ions  t o  t h e  l i t e r a t u r e ,  e .g. ,  

Hal 1 and Pindyck (1 977),  Friedman (1 975), Federal Energy Administration 

(1 975), Yang (1 977) and Cox and Wright (1 978). In general , the  1 a t t e r  

s t ud i e s  were r a t h e r  1 i m i  ted  i n  scope and depth. Thus, they a r e  not sur-  

veyed i n  d e t a i l ,  b u t  .are c i t e d  whenever t h e i r  conclusions d i f f e r  from 

those offered i n  t h e  four primary s tud i e s .  

2.1 Summary o f  Major Findings of  Past  Studies 

This sec t ion  provides a b r i e f  summary o f  the  major conclusions ob- 

t a ined  i n  Kal t (1977), Phelps and Smith (1977), Roush (1 976) and Chapel 

(1976), and h igh l igh ts  areas  of controversy. Authors o f  a l l  fou r  s tud ies  



conclude tha t  price controls on crude o i l  implemented under the Emergency 

Petroleum A1 location Act (EPAA) had an ambiguous ef fec t .  on domestic crude 

o i l  supply, while the temporary crude o i l  t a r i f f  of 1975 tended t o  i n -  

crease domestic supply. On the other  hand, crude o i l  price controls 

under the Energy Policy and Conservation Act (EPCA) unambiguously reduced the 

domestic supply of crude o i l .  The ef fec ts  of controls on refined products 

a r e  more controversial . Phel ps and Smith argue tha t  none of the policies 

imp1 emented since EPAA took e f fec t  s igni f icant ly  affected the domestic 

price of refined petrol eum products. Their argument stems 1 argel y from 

evidence tha t  refined products have been imported into the U .S. throughout 

t h i s  period. On the other  hand, Kal t concludes tha t  refined product price 

controls were largely ineffect ive (except i n  l a t e  1973 and ear ly 1974), 

b u t  t ha t  the Entit1ement:Pro~:mm served to  reduce refined product prices 

i n  the United States .  Roush disagrees w i t h  both o f  the above and con- 

cl udes tha t  EPAA controls on refined products may well have reduced r e t a i l  

prices and, due to  the nature. of a1 lowed cos t  pass-through provisions, 

a.voi ded queues. Under provisions of EPCA and. the E n t i  t l  ement Program, 

Roush argues tha t  refined product price controls w i t h  simple cos t  pass- 

through provisions would p r~bab ly  have heen redundant, b u t  t ha t  complexity 

and r ig id i ty  i n  actual implementation .of these provisions may have given 

r i s e  to  spot shortages in par t icu lar  areas and periods. The following 

pages of th i s  chapter br ie f ly  out l ine  the analysis leading to  these con- 

clusions and highlight the areas of important controversy. Because the 

pattern of regulation was highly vo la t i l e  pr ior  to  passage of EPAA and 

associated refined and r e t a i l  market controls i n  l a t e  1973, the discussion 

i s  confined to  analysis of regulatory ef fec ts  from t h i s  time forward. 



2.2 The Effect of  Controls on Crude Oil Markets 

The preceding chapter out1 i ned price control s for four d i  f ferent  

cztegories of  o i l  (old,  new, released, s t r i p p e r )  f ns t i tu ted  under PHASE IV 

and EPAA! These controls placed no r e s t r i c t ion  on the price a t  which 

s t r i p p e r  o i l  (which represented about 13 percent of domestic production 

in  1973) could be sold.  Hence, the controls did not a f f e c t  the supply 

o f  o i l  from such properties.  In the absence of released o i l  provisions, 

EPAA would have tended t o  r e d ~ ~ c ~  d~mrlstic supply. Marginal barrcl s of  

crude o i l  from any property producing in excess of i t s  corresponding 1972 

level would have sold a t  the uncontrolled price; only those barrels t h a t  

corresponded to 1972 productio'n 1 eve1 s were control 1 ed. Thus, the output 

from such properties would have been unaffected by the controls .  On the 

other  hand, margi na1 output from properties producing 1 ess than t h e i r  

1972 levels  would have sold a t  the control1 ed price of  about $5.25 per 

bar re l .  I f  the supply of  o i l  from such propert ies  displays any e l a s t i c i t y ,  

removal of the pr ice control would have led to increased production. On 

balance, then, such control s would have reduced domestic supply. Hdwever, 

the ra ther  peculiar provisions fo r  "released o i l  I' i n  EPAA regulations make 

the net r e su l t  on domestic supply unclear. In e f f e c t , - t h e  marginal 

revenue obtained from sel l - ing a barrel of released o i l '  (which represents 

production from old properties i n  excess of the h i s to r i c  1972 level ) ex- 

ceeded the uncontrolled pr ice by R n  nma~lnt equal to t h u  difference Bctwccii 
2 

uncontrolled and control 1 ed prices.  Dur ing  the 1974 to 1975 period, t h i s  

difference was approximately $6 to  $8 per barrel .  This feature,  no doubt, 

induced i ncreased production from some 01 d properties , particul a r ly  those 

w i t h  r e l a t ive ly  low and e l a s t i c  marginal costs .  Whether o r  not t h i s  e f f ec t  

was su f f i c i en t ly  strong to  counteract the reduction i n  supply from h i g h  



cost  old properties,  caused by old o i l  pr ice controls,  i s  not c lear .  

During the two-year period in  which EPAA regulations were in  

e f f ec t ,  t a r i f f s  on crude o i l  imports were introduced. I n i t i a l l y  s e t  

a t  $1 per barrel in  February 1975, the import duty was raised to  $2 per 

barrel in May of tha t  year and remained a t  t ha t  level unt i l  December 

1975, when the e n t i r e  t a r i f f  was discontinued. All analysts agree tha t  

the expected e f f e c t  of the t a r i f f  would be to  induce ref iners  to  sub- 

s t i t u t e  away from imported o i l  and toward domestic supplies. This in- 

crease in demand f o r  U.S. output would cause the pr ice of uncontrolled 

domestic crude o i l  to  r i s e  until  both domestic and 'imported crude o i l  

prices were equal i zed (a1 1 owing f o r  differences i n ,  qual i ty and trans- 

portation cos t ) .  None of the s tudies  reviewed have analyzed these ef- 

f ec t s  in  d e t a i l .  However, Roush noted a pers i s ten t  price d i f fe rent ia l  

between imported and uncontrolled domestic crude o i l  t ha t  varied between 

$1 and $1.60 per barrel during the t a r i f f  period, with imported supplies 

carrying the pr ice premium. Evidently, a pr ice spread of th i s  magnitude 

cannot be en t i  re ly explained by qual i ty differences or  transportation 

costs .  Roush argues t h a t  the phenomenon was probably the product of two 

forces. Since domestic s e l l e r s  a re  often physically connected (e.g. ,  by 

a pipe1 ine)  t o  buyers, recontracting w i t h  new buyers i s  costly;  t h u s ,  

domestic pr ice responses may be sluggish. Further, the l ega l i ty  of the 

import fee  was i n  doubt during this period and t a r i f f  revenues were being 

held in escrow pending a f ina l  court  decision. T h u s ,  buyers may have 

attached a s igni f icant  probabili ty to  a refund of import fees paid, and 

consequently been wi 11 i ng t o  pay more fo r  imported oi 1 . 
The old o i l  a l locat ion program which allocated r ights  to  price- 

controlled old o i l  under PHASE IV and EPAA regulations,  was superseded 

in  l a t e  1974 by the Entitlements Program. The e f fec t  of the ent i  tlements 



scheme was to  essent ia l ly  s e t  the  pr ice of a l l  o i l  purchased by ref iners  

a t  the  average price of old o i l  and uncontrolled o i l .  From the r e f ine r ' s  

point of view, t h i s  e f fec t ive ly  raised the price of old crude o i l  and 

lowered the price o f  uncontrolled o i l .  Since marginal supplies of crude 

o i l  were i n  the uncontroll ed category, the E n t i  t l  ements Program reduced . 

the  pr ice of marginal crude o i l  i n p u t s ,  by $2 to  $3 per barrel during 1975 

according to estimates by Phelps and Smith, (1976). All analysts have con- 

cl  uded tha t  t h i s  crude oi'l price .reduction increased the dnm~stir:  s ~ ~ p p l y  

of  refined products (shif ted the supply schedule out )  and lowered refined 

products imports to  the United Sta tes .  According t o  Chapel (1 976) as well 

as Phelps and Smith (1 976), to ta l  imports of refined products f e l l  about 

16 percent (by volume) as a r e su l t  of the Entitlements Program. 

The e f fec t  of  Entitlements on domestic product prices i s  however l'ess 

c l e a r  (analysis of final product prices i s  presented i n  more de ta i l  below). 

Phelps and S m i t h  argue t h a t  the foreign supply of refined products to  the 

U.S. is  perfectly e l a s t i c .  Noting tha t  refined products continued to  be 

imported before and during the Entitlements Program, they conclude tha t  

this program had no e f fec t  on domestic product pr ices ,  i .e.,  t ha t  domestic 

refined product prices a r e  effect ively s e t  i n  the world market. Kal t ,  on 

the  o ther  hand, ar'gues tha t  imports of several important refined products 

( i  ncl uding gas01 i ne) a re  negl i gi bl e and exert  no s i  gni f icant  i nfl uence on 

domestic prices.  Imp1 ici  t l y ,  he estimates t h a t  the Entitlements Program 

reduced domestic prices by 2.5 cents t o  3.5 cents per gallon. Roush ap- 

pears to  agree with the basic thrust of Kalt 's  argument, b u t  o f fers  no 

empirical evidence. In addition to  these influences, the change i n  r ights  

to  01 d oi 1 ins t i  tuted under the Entitlements Program redis tr ibuted rents 

away from those ref iners  who i n i t i a l l y  had access to  price controlled old 

o i l  , and toward other  ref iners  and producers of marginal o i l  suppl i e s  . 



The f i n a l  s e t  o f  crude o i l  p o l i c y  changes analyzed a r e  t h e  p r i c e  

c o n t r o l  p rov i s ions  o f  EPCA, enacted i n  December 1975 and i n s t i t u t e d  i n  

February 1976. By t h i s  t ime, t h e  crude o i l  impor t  t a r i f f  had been removed. 

EPCA mainta ined the  o r i  g i  na l  p r i c e  f reeze on 01 d  o i l  , b u t  d i d  away w i  t h  

t h e  bounty on re1 eased o i  1  . Furth-er, new o i l  and o i l  f o rmer l y  ca tegor ized 

as re leased o i l  were sub jec ted t o  a  p r i c e  c e i l i n g  o f  about $11 pe r  b a r r e l .  

The o n l y  o i l  a1 lowed t o  s e l l  a t  u n c o n t r o l l e d  p r i c e s  was t h a t  for thcoming 

from domestic s t r i p p e r  w e l l s  ( a f t e r  September 1976) and impor ts .  As a l l  

authors agree, t h e  t h e o r e t i c a l  e f f e c t  o f  such a  p o l i c y  i s  t o  reduce domes- 

t i c  supply, when compared t o  t h e  e a r l i e r  EPAA p o l i c y ,  and i n  comparison 

t o  an uncon t ro l l ed  s i t u a t i o n .  As a  consequence, domestic dependence upon 

f o r e i g n  o i l  supp l ies  i s  increased. None o f  t h e  ana lys ts  have, however, 

p rov ided est imates o f  t h e  magnitude o f  these e f f e c t s .  

2.3 Ref ined Product Markets 

Since t h e  focus o f  t h i s  s tudy i s  on f i n a l  product  p r i c e  regu la t i ons ,  

t h e  r e s u l t s  o f  p a s t  ana lys i s  on t h i s  t o p i c  a re  reviewed i n  more d e t a i l  

than those f o r  crude o i l  markets. Fur ther ,  s ince  the  r e s u l t s  o f  var ious  

authors d isagree i n  several  impor tant  respects, and s ince  d i f f e r e n t  

s tud ies  have considered product  p r i c e  regul 'a t ions i n  d i f f e r i n g  degrees o f  

scope and depth, i t  was found convenient t o  rev iew t h i s  past '  research on 
. . 

a  study-by-study bas is .  As before, t h e  ana lys i s  i s  conf ined t o  . regu la t i ons  

adopted s ince  October 1973. 

2.3.1 The Phel DS-Sml t h  Report 

I n  several  respects t h e  ana lys i s  undertaken by Phelps and Smith i s  

t h e  most ex tens ive  a v a i l a b l e  on t h e  t o p i c  o f  petroleum i n d u s t r y  regula-  

t i o n s  s ince  1973, both i n  terms o f  t he  scope o f  issues covered and t h e  

depth o f  t h e o r e t i c a l  and emp i r i ca l  ana lys i s .  The bas ic  concl us ions 



reached by these authors can be br ie f ly  summarized. While price controls 
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he1 d refined product prices below equil i b r i u m  levels i n  l a t e  1973 and 

ear ly  1974 (approximately through March of tha t  year ) ,  they have had no 

appreciable e f f e c t  on domestic prices of refined products since t h a t  

time. They have, however, a1 tered international t rade patterns i n  refined 

products and crude oi 1 and have redis t r ibuted profi ts (rents  ) among ' f i  rms 

i n  the industry.  The arguments leading to  these conclusions a re  summarized 

be1 nw . 
Phel ps and Smith begin t h e i r  analysis by constructing a sty1 ized 

theoret jcal  mode'l of world markets i n  crude o i l  , other  refinery i n p u t s ,  

and final petroleum products. Their purpose here i s  evidently to  demon- 

s t r a t e  tha t ,  a t  a theoret ical  l eve l ,  i t  i s  qui te  possible tha t  price con- 

t r o l s  (under PHASE IV and a f t e r )  w i t h  allowed cost  pass-through provisions 

will not place a real constraint  on the market, i ' .e.,  t h a t  allowed price 

increases may we1 1 exceed unrestrained market price increases . The basic 

t h r u s t  of their argument may be expressed in the following equations. 

I f  C i s  the ref ining industry 's  marginal cos t  of output (-&n aggregate of 

refinery products), r i s  the price of crude oil '  input, v i s  the price of 

another (aggregated) refinery input,  and Q i s  the industry 's  output o f  

refined products, then 

C = C(r,v,Q) (1 1 

which represents the ref ining industry 's  marginal cost  function. Phelps 

and Smith assume tha t  production takes place a t  constant returns to  scale  

~tl ' ich implies tha t  C i s  constant with respect t3 output ( Q )  and tha t  

A c  = ( x / Q ) ~ r  + ( Y / Q ) A V  (2 

where x and y a re ,  respectively,  amounts of crude o i l  and the other i n p u t  

used i n  the ref ining process and A denotes a change i n  a variable.  Thus, 



i f  r increases by one uni t ,  marginal cost  will r i s e  by an amount equal to  

x/Q,  the input-output r a t i o  for  crude o i l .  Actually, the expression in (2)  

requires only tha t  the production function i s  homothetic, a weaker assump- 

t ion than constant returns.  Further, ( 2 )  holds only for  a r b i t r a r i l y  

small changes in variables and must be considered an approximation fo r  

1 arger changes. 

The basic th rus t  of allowed cos t  pass-throughs under PHASE IY i s  

t ha t  the maximum price of a r e f ine r ' s  output is allowed to r i s e  above 

the base period level (May 1973) by an amount equal to  the r i s e  i n  crude 

o i l  input pr ice times the input-output coeff ic ient  for  the refined product 

i n  question. Thus ,  i f  the price of crude o i l  r i s e s  by Ar, the allowed 

product price increase i s  

where P i s  the maximum allowed price.  W i t h i n  the Phelps-Smi t h  analysis 

i s  'an imp1 i c i  t assumption tha t  refined products a r e  sold competi ti vel y 

i n  a s ingle  market so t h a t  pr ice .  (P) equals marginal cos t  (C). Intui-  

t i ve ly ,  then, i f  allowed price increases a re  su f f i c i en t  to  o f f s e t  the 

upward s h i f t  i n  supply from input price increases,  the controls will not 

be binding. Comparing ( 2 )  and ( 3 ) ,  i t  can be seen tha t  

In general equilibrium, a change in crude o i l  pr ice r (e.g. ,  from OPEC 

ca r t e l i za t ion )  will have an influence on v ,  the pr ice  of the other refinery 

input. W i t h i n  the context of t h e i r  simp1 i fied model , Phel ps and Smi th  

demonstrate tha t the  secondary e f f e c t  of a r i s e  i'n the price of crude oi:l 

( r )  will , i n  a1 1 1 i kel i hood, be to  reduce v .  Thus, from (4)  the predic- 

t ion tha t  A? > AC emerges; by i,gnoring changes i n .  prices of other i n p u t s ,  



the price regulation will not tend to  be binding. 

In t h i s  s implif ied model, the input ignored in the price control 

formula i s  capi tal  . Prior  to  1976, pass-throughs were a1 lowed primarily 

fo r  crude o i l  and refined product inputs only. Such capital  related ex- 

penses as overhead, some maintenance out1 ays , f a c i l i t y  expansion, desul fur- 

iza t ion  equipment, e t c .  were not included i n  the pass-through formulae. 

Simply s ta ted ,  Phelps and Smith argue t h a t  the price of such capital  in- 

p u t s  f e l l  i n  the control period and tha t  the price control formula d i d  

not account fo r  this input price decrease. 

A t  this juncture i t  i s  worthwhile t o  reemphasize some key assump- 

t ions leading to  this conclusion. First, i t  i s  assumed t h a t  refined 
\ 

petroleum products a r e  sold i n  a s ingle  competitive market a t  a s ingle  

pr ice equal t o  marginal cos t ;  regional sub-markets w i t h  d i  f fe rent ia l  

degrees of monopoly a r e  not allowed. Second, production takes place a t  

constant returns to  sca le ,  an assumption t h a t  i s  not rea l ly  c r i t i c a l  t o  

the above conclusions, b u t  one which takes on more importance below. 

Third, the supply of factor  y is  upward sloping to  the indus.try. That i s ,  

the non-crude o i l  factors  of production (primarily capital  ) a re  speci f i c  

t o  the  ref ining industry i n  the sense tha t  a decrease i n  the ref ining 

Industry's demand f o r  them (due to  a change i n  r e l a t ive  factor  prices o r  

a fa1 1 i n  output) will reduce t h e i r  prices.  

In addition t o  the e f f ec t s  described above, Phel ps and Smith note 

other  influences which will e i t h e r  ra i se  o r  lower the tendency of the 

pr ice constraint  t o  be binding. Probably the most important of  these i s  

t h a t  pass-through formulas allow only the average price of crude o i l  pu r -  

chased to  be passed through. During the period when firms were e f fec t ive ly  

able  to  purchase old o i l  a t  a price substant ial ly  below the market price 

of marginal o i l  supplies (pr ior  to the Entitlements Program), t h i s  tended 



to  increase the bindingness of the constraint .  Since the price of marginal 

o i l  was r i s ing ,  the average price tended to  r i s e  slower than the margin, 

and marginal price is  a relevant item in  the marginal cos t  formula (see 

(1 ) and ( 2 ) ) .  Further, they note tha t  i f  the market pr ice 0 f . v  tends to 

d r i f t  u p  (e.g. ,  due to  inf la t ion  o r  r i s ing  incomes) t h i s  will tend to  

t ighten the price constraint ,  and conversely fo r  factors (such as pro- 

ductivi ty  increases) tha t  tend to  lower v .  A1 so,  the crude o i l  t a r i f f  

of  1975 raised the price of crude o i l  and the marginal cos t  of  refined 

products, and a1 lowed domestic pr ice increases for  refined products. How- 

ever, as Phelps and Smith point out ,  the t a r i f f  d i d  not influence the 

prices of refined products ' i n  international markets, and, under t h e i r  hypo- 

thes is  international prices s e t  domestic prices.  Thus, they concl ude tha t  

the t a r i f f  reduced the tendency of U.S. petroleum product price controls 

to be e f fec t ive .  (Curiously, they do not discuss the e f f ec t  o f  the refined 

product t a r i f f  which was ins t i tu t ed  simultaneously w i t h  the crude o i l  

t a r i  f f .  ) 

Considering a l l  of the factors discussed above (as well as empirical 

evidence reviewed below), Phel ps and Smith conclude tha t  "the price 

cei l ings have been non-binding since 1974." (Phel ps  and Smith, p .  22). 

The preceding analysis of price controls on refined products was rather  

cursory i n  t ha t  i t  d i d  not include provisions for  "banked cos ts , "  appl ica- 

t ion of  cos t  increases on one refined product to  other  refinery outputs, 

p ro f i t  margin constraints , and a1 1 owances for  cost  pass- throughs .for 

imported refined products. These provisions a re  discussed below. 

In addition to  the price l imi ts  described above, petroleum ref iners  

were subjected to  p ro f i t  margin constraints  under PHASE IV controls .  Ac- 

cording to  Phelps and S m i t h ,  the p ro f i t  margin constraint  was s ta ted  as 

t h e  r a t i o  o f  net revenue to  to ta l  sales  in an h i s to r i c   re-embargo) period 



Th'us, f inal product prices were constrained t o  be such tha t  ' t he  net p ro f i t  

margin on sa l e s  did not exceed t h i s  h i s to r i c  leve l .  Given the constant 

returns to  sca le  a.ssumption employed by- Phelps and Smi th ,  input cost  

shares sum t o  unity and net revenue becomes the ( exp l i c i t  o r  imputed) 

payment to  capi tal  in the industry,  i  .e . ,  net revenue i s ,  in a  t rue  eco- 

nomic sense, a  cos t  of production. Under very reasonable assumptions on 

the opportuni t i e s  fo r  fac tor  subs t i tu t ion  i n  the refining process (spe-' 

c i  f i ca l  l y ,  the  assumption tha t  the e l a s t i c i t y  of  subs t i tu t ion  between 

capi tal  and o ther  inputs is  l e s s  than unity) Phel ps  and Smith show tha t  

a r i s e  111 the pr ice of  other i n p u t s  (crude o i l  ) w i t  1  lower the cost share 

of capi tal  . ' Thus, given the rapid r i s e  in  crude o i l  cos ts ,  capital  ' s 

share of to ta l  revenue would necessarily f a l l  below i t s  h i s to r i c  level .  

I t  follows, then, t ha t  the p ro f i t  margin constraint  described by Phelps 

and Smith would not be binding i n  such a  s i tua t ion .  A secondary implica- 

t i on ,  one not brought out  by Phelps and Smith, i s  tha t  p r o f i t  margin 

1 i m i  t s  may well be d i f fe rent  for  d i f fe rent  firms i f  t h e i r  base period 

p r o f i t  margi ns di f fered.  Price controls placed upon who1 esal e r s  and re- 

t a i l e r s  a re  not d i r ec t ly  discussed in Phelps and S m i t h .  

Under the Entitlements Program, ref iners  ' claims to "01 d" price- 

control led o i l  (under EPAA regulations) were real located and, iri e f f e c t ,  

the marginal price of crude o i l  t o  the U.S.  refining industry was reduced. 

In essence, the  Entitlements Program allocated r i g h t s  to  purchase o l d  o i l  

( a t  about $5.25 per barrel ) t o  individual ref iners  i n  proportion to  t h e i r  

purchases of uncontroll ed o i l ,  incl u d i n g  both foreign and domestic sup- 

p i ies .  Implici t ly ,  t h i s  program s e t  the price of a l l  crude o i l  inputs 

equal t o  the weighted average of controlled and uncontrolled prices.  Thus, 

the pr ice of margi nal (uncontroll ed) crude oi 1  was reduced. Estimates 

provided by Phelps and Smith indicate  tha t  the e f fec t ive  subsidy to  



ref iners  for  purchase of uncontroll ed o i l  (new, s t r ippe r ,  and imported 

oi 1 ) was between $2 and $3 per barrel i n  1975. Two obvious e f fec ts  of 

t h i s  pol icy were to  increase the demand for  crude o i l  ( i  ncl udi ng imports ) 

and to reduce the marginal cost  of  petroleum products refined i n  the 

United States (see equation ( 2 ) ) .  I f  the .U.S. refined product market was 

isolated,  t h i s  policy would have led to  an increase i n  refined products 

supply and a f a l l  in domestic refined product prices.  In Figure 1 ,  t h i s  
D D e f fec t  i s  seen as a s h i f t  i n  supply from So t o  SE and a price reduction 

from Po t o  PE for  refined products. 

A1 though Phelps and, Smith agree tha t  the Entitlements Program 

shi f ted  the domestic refined products supply. curve .out, they disagree 

with the concl usion tha t  domestic prices f e l l  . As they point out ,  domes- 

t i c  markets were also supplied by imported refined products throughout 

this period. I f  the U.S. is a net importer and a price taker for  refined 

products in the world market, then the domestic price i s  effect ively:  s e t  . 

a t  the level dictated by world supply and demand conditions. The e f fec t  

of introducing an e l a s t i c  import supply ( label led S T ,  w i t h  world equi l i -  

brium price PN) i s  shownin Figure 2 .  As indicated, the e f f ec t  of the 

t n t i  tlements Program in  t h i s  s i tua t ion  i s  merely to  increase the domestic 

D D M E supply (Qo to  QE) and reduce product imports (Qo t o  QM) w i t h  no ef fec t  

on market prices.  

In a la rger  sense', the presence of refined product imports into the 

U.S. throughout the period studied underlies a l l  o f  t h e i r  conc l~s ions  on 

the ineffectiveness of product price controls . I f  the control1 ed price 

l i e s  above the world market pr ice,  i t  will not be binding and the domestic 

price will remain a t  Pw (see Figure 2 ) .  A1 te rna t ive ly ,  i f  the controlled 

price had fa l len  below the international pr ice,  imports into the U.S. would 

have dried up. Indeed, such a s i tua t ion  would have resulted in refined 



Figure 1 

U . S .  Refined Products Market (Kal t )  

Price 

Q~ 'E Quantity 

Figure 2 
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product exports from the U.S. (allowing for  appropriate transportation 

cos t s )  i n  the absence of s t r i c t  export controls .  

Within the Phel ps-Smi t h  paradigm, U .S. pol icy m i  ght have i nfl uenced 

domestic prices only i f  the U.S. possessed a s igni f icant  degree of market 

power i n  international refined petrol eum product markets, i .e. ,  i f the 

supply of product imports to the U.S. were upward sloping. In t h i s  case, 

the expansion of U.S. refined product supply, brought for th by the Enti t le-  

ments Program, might have reduced our net demand for  imports by an amount 

su f f i c i en t  t o  reduce the landed price of such products. This poss ib i l i ty  

i s  protrayed graphically i n  Figure 3 where D! represents the net demand 

for  product imports i n  the U.S. ,. ignoring price controls.  I t  i s  con- 

s t ructed by horizontally subtracting S: from D i n  Figure 2 ;  a corres- 

ponding net demand for  imports under the Entitlements Program i s  shown 
M as D E .  I f  the supply of imported refined products to  the U.S. is  upward 

I sloping, as shown by S i n  Figure 3, then enactment of the Entitlements 
W W Program would have reduced domestic (and world) prices from Po t o  PE.  

Phelps and Smi t h  provide crude estimates of the possible magnitude of 

this e f fec t  under varying assumptions regarding i nput..supply e l a s t i c i t i e s  , 

and e l a s t l c l t i e s  of  firla1 product supply and demand. llnder the s e t  of 

condi t ions they feel a re  most plausible,  the Entitlements Program reduced 

domestic refined product prices by 1 cent to  1.5 cents per gallon. The 

discussion now turns to  empirical issues.  

Phelps and Smith provide a variety of empirical evidence to  support 

various points in t h e i r  analysis.  Perhaps the most persuasive data center 

around "banked costs ."  Banked costs a re  a1 lowed co.st pass-throughs (under 

PHASE IV price control provisions) tha t  have not been exercised by re- 

f i  ners . Presumably, i f an i ndi  v i  dual re f iner  experiences excess demand 

for  his product a t  a par t icu lar  price,  .he would find i t  prof i table  to  
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r a i s e  tha t  price i f  such action were allowed under price controls.  Data 

reported i n  Phelps and Smith (p.  25) show tha t  aggregate banked costs  for  

the t h i r t y  la rges t  firms in  the U.S. refining industry were posi t ive 

throughout the period from November 1973 to December 1975. Banked cost 

figures (reported as cent/gal lon)  a re  shown fo r  d i s t i l l a t e s ,  gasol ine,  

and other  products; for  gasol ine,  banked costs  ranged from 1.5 cent/gallon 

t o  6.8 cent/gallon during the period. I t  i s  notable tha t  banked cos t  

data a r e  shown fo r  the industry, and not for  individual re f iners ,  and 

tha t  reported banked costs  for  gasol ine a r e  posi t ive during l a t e  1973 and 

ear ly 1974 when queues a t  service s ta t ions  were common. These a r e  points 

to  which we shall  return.  Phelps and Smith also conduct a regression 

analysis of industry banked costs  to  identi  fy the s t a t i s t i c a l  determi nants 

of industry banked cost  1 eve1 s .  A1 though the directions of individual 

e f f ec t s  a r e  generally consistent w i t h  pr ior  expectations, the explanatory 

power of t h e i r  econometric model i s  too low to be considered re1 iabl e .  

To support t h e i r  contention tha t  the  Entitlements Program a1 tered 

trade flows b u t  d i d  not influence domestic prices,  Phelps and Smith pro- 

vide raw monthly data on relevant variables.  In par t icu lar ,  they show 

tha t  the share of imports i'n U . S .  refined product consumption f e l l  a f t e r  

the introduction of the Entitlements Program. Drawing upon a regression 

study conducted by Chapel (1 976), they estimate tha t  the Entitlements 

Program reduced refined product imports to  the U.S. by approximately 16 

percent (see Phel ps and Smith, p. 43).  They a1 so provide data on monthly 

average product prices for  gasoline and heating o i l  which show tha t  do- 

mestic prices did not fa1 1 ..with the imp1 ementation of the E n t i  t l  ements 

Program. However, only raw data on prices a re  reported and no attempt 

was made to  coiistruct an econometric model to  control fo r  other  possible 

i nfl uences . 
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2.3.2 Joseph P. Kal t ' s  Analysis- 

Given the extensive discussion of the Phelps and Smith report ,  the 

analysis  of other  authors can be described more br ie f ly  since d i f fe rent  

s tudies  often use s imi lar  analytical techniques to  study par t icu lar  phenom- 

ena. The analysis undertaken by Kalt leads tha t  author to  two basic con- 

cl  usions regarding refined product markets: except for  l a t e  1973 and 

ear ly  1974, PHASE IV price controls on final petroleum products were not 

binding, and; the  Entitlements Program ins t i tu t ed  in ear ly 1975 resulted 

i n  a si gni f icant  reduction i n  domestic refined product prices.  

Kal t ' s  f i r s t  conclusion u t i l i z e s  data on industry banked costs and 

casual observation t h a t  queues have not been common since March 1974. Con- 

si deri ng the formul a used to  compute ref iners  ' price 1 imi t s ,  he concl udes 

t h a t  price controls will not be constraining i f  banked costs  a re  posit ive.  

Noting, then, t h a t  banked costs  a t  the industry level were posi t ive through- 

out  1974 and 1975, he concludes tha t  "legal maximum prices have generally 

been. 3 to  6 cents higher than market c lear ing prices" (Kal t, p. 11 ). How- 

ever,  queues tha t  were observed i n  ear ly 1974, and the rather  low level of  

industry banked costs  during t h i s  period, lead h i m  to conclude tha t  "indi- 

vidual ref iners  i n  many markets were undoubtedly compel 1 ed t o  price below 

market c lear ing pr'ices and a-pparently d i d  not have posit ive banks" (Kalt ,  

p .  12) .  The l a t t e r  phenomena a re  a t t r ibuted  to  the fac t  t ha t  cost pass- 

through provisions were s ta ted  i n  terms o f  average ( ra ther  than marginal ) 

crude o i l  import costs and tha t  cost  adjustments were allowed only a f t e r  a 

one month lag. The possible ro le  o.f p ro f i t  margin constraints  on ref iners ,  

mark-up constraints  on r e t a i l e r s  (and, adjustments i n  these d u r i n g  ear ly 

1974), a re  not discussed. 

A1 though the above conclusions a re  i n  broad agreement w i t h  Phel ps 

and Smith, Kal t disagrees w i t h  these authors on the e f fec ts  of the 



Entitlements Program. Kal t ' s  analysis of the e f f ec t  of entitlements upon 

the refining industry 's  marginal cost  of crude o i l  , and the resul t ing ef- 

fec t  on the domestic supply of refined products, coincides w i t h  Phel ps 

and Smith i n  t ha t  a s h i f t  to  the r ight  in the domestic refined product 

supply curve i s  predicted (see Figures 1 and 2 ) .  However, Kal t ignores 

the influence of product imports upon U .S. pr ices ,  arguing tha t  they a re  

an insignif icant  (and unimportant) supply source. T h u s ,  his conclusions 

on the e f f ec t s  of  the Entitlements Program a re  summarized graphically i n  

Figure 1 . A1 though Kal t recognizes tha t  actual refined ' product imports 

f e l l  (by about 13 percent) a f t e r  the introduction of the Entitlements Pro- 

gram (as  Phel ps and Smith predicted ), he reports tha t  u .s. imports of gaso- 

l i n e  never exceeded 1.0 percent of domestic consumption3 e i the r  before o r  

a f t e r  the program was enacted. Kalt provides data on differences between. 

average domestic gas01 i ne prices (who1 esal e )  and landed prices of Euro- 

pean exports, b u t  no s t a t i s t i c a l  analysis i s  offered. According to  his 

estimates, U.S'. prices were f a r  below import prices during January-May 1974, 

which roughly coincides w i t h  the period tha t  price controls appeared to  be 

c lear ly  binding. As he points out ,  industry banked costs  were also rather  

low during t h i s  period. Foreign prices f e l l  below domestic prices i n  the 

l a t e  summer and ear ly f a l l  of tha t  year,  b u t  by l a t e  1974 U.S. prices were 

again lower and remained lower (by about 5 cents per gallon) through. mid- 

1976. Kalt makes no attempt to  reconcile these price differences with 

refined product imports observed by Phelps and Smith during this period. 

Using. estimates of the crude o i l  subsidy imp1 i c i t  i n  the Entitlements 

Program, as we1 1 as extraneous estimates of other fac tors ,  Kal t (imp: i c i  t l y )  

concl udes tha t  the Enti t l  ements Program reduced average domes t i c  r e f i  ned 

products prices by 2.1 $ - 3 .8t  per gallon during t h i s  period. 4 



2.3.3 The Roush (Federal Trade Commission) Study 

The t r e n d  o f  conclus ions i n  t h e  preceding two s tud ies  i s  ev ident .  

The f i  r s  t cla imed t h a t  governnent r e g u l a t i o n  o f  t he  p e t r o l  eum i n d u s t r y  

has had no d i s c e r n i b l e  e f f e c t  upon domestic r e t a i l  p r i c e s .  Kal t agreed 

w i t h  Phelps and Smith i n  conc lud ing t h a t  r e t a i l  p r i c e  c o n t r o l s  were i n e f -  

f e c t i v e  (except f o r  a  b r i e f  pe r iod ) ,  b u t  argued t h a t  t h e  Ent i t lements  

Program has reduced domestic r e t a i l  p r i c e  l e v e l s .  Roush concurs w i t h  

Kal t ' s  f i n d i n g  regard ing  t h e  i n f l  uence o f  e n t i  t l  ements, hut. goes a s t e p  

f u r t h e r  by a rgu ing  t h a t  PHASE I V  p r i c e  c o n t r o l s  ( p r i o r  t o  e n t i t l e m e n t s )  

may w e l l  have been b i n d i n g  a t  t h e  r e t a i l  1  eve1 even though queues were 

n o t  observed. Roush a l s o  extends t h e  ana lys i s  o f  petroleum i n d u s t r y  regu- 

l a t i o n  i n t o  o t h e r  areas as exp la ined below. 

The i n i t i a l  sec t i ons  o f  Roush's paper a r e  concerned w i t h  e x p l a i n i n g  

t h e  a l l o c a t i v e  e f f e c t s  o f  p r i c e  c o n t r o l s  under PHASES I, I 1  and 111, and 

t h e  crude o i l  o u t p u t  e f f e c t s  o f  PHASE I V  c o n t r o l s .  O f  p r imary  i n t e r e s t ,  

i n  t h e  present  con tex t ,  i s  h i s  ana lys i s  o f  r e f i n e d  product  p r i c e  c o n t r o l s  

under PHASE I V .  Under these p rov i s ions ,  t h e  maximum a l lowed p r i c e  was t h e  

p r i c e  charged on May 15, 1973 p lus  t h e  increase i n  t h e  average a c q u i s i t i o n  

c o s t  o f  petroleum i n p u t s  ( p r i m a r i l y  crude o i l  ) . C e r t a i n  o t h e r  product  

cos ts  were a l lowed t o  pass through on a  d o l l a r  f o r  d o l l a r  basis,  and con- 

s t r a i n t s  on p r o f i t  margins were imposed, b u t  t h e  ana lys i s  o f  these fea tures  

i s  deferred f o r  the .moment. During t h i s  per ind ,  crude o i l  was s o l d  a l; 

t w o  p r i c e s :  ~ l d  o i l  was s o l d  a t  a  c o n t r o l l e d  p r i c e ,  denoted ro; o t h e r  

o i l  supp l i es  (new, released, s t r i p p e r  and impor t s )  were a v a i l a b l e  a t  an 

u n c o n t r o l l e d  p r i c e ,  l a b e l l e d  rw . I f  we assume, f o r  s i m p l i c i t y ,  t h a t  a  

b a r r e l  o f  o i l  can be r e f i n e d  a t  t h e  constant  u n i t  c o s t  m, and denote t h e  

q u a n t i t y  o f  o l d  o i l  supp l i ed  as xo, then t h e  maximum p r i c e  a1 lowed on 

r e f i n e d  products i s  



where x i z  t he  t.nt.al amount of crude o i l  currently refined (see R O U S ~ ,  

pp .  34-36). To c l a r i f y ,  (5) may be rewritten as 

In (6 ) ,  ro  + m represents the base price of refined products (May 15, 1973). 

The term i n  brackets i s  the average acquisit ion cos t  of  crude o i l  i n  the 

current period, and ro i s ,  o f  course, the acquisit ion cost  of  crude o i l  

i n  the base period. 

Following other  authors, Roush assumes tha t  imported crude o i l  i s  

i n  perfectly e l a s t i c  supply to the U.S. a t  the price rw. T h u s ,  the price 

of  a l l  uncontrolled o i l  i s  s e t  by international supply and demand condi- 

t ions a t  the level rw. I f  one plots the maximum price function i n  (6), 

the r e su l t  i s  the curve label 1 ed i n  Figure 4. Actually, points to the 

l e f t  of xo a re  of no practical relevance since they correspond t o  a s i tua-  

t ion i n  which the uncontroll'ed price of crude o i l  i s  l e s s  than the cei l  ing 

price on o ldc rude .  An important point to  note i n  ' f igure 4 is  tha t  the 

maximum allowed price r i s e s  w i t h  the output of domestic refined products 

and tha t  t h i s  price approaches (rw t m )  asymptotically. Imp1 i c i  t l y ,  Roush 

assumes constant costs i n  the refining industry (with the refinery mark- 

u p  equal to  m) and an e l a s t i c  supply o f  crude o i l  a t  pr ice rw. In the 

absence of regulation, the supply of refined products would, therefore,  be 

perfectly e l a s t i c  a t  price rw + m. 

Rexamining equation (5 )  i t  can' be seen tha t  the price 1 imi t formul-a 

describes the average cost  of refined products to  the refining industry. 

This follows from Roush Is imp1 i c i  t assumptions tha t  the i nput-output r a t io  

between crude o i l  and refined productsis unity (1.0.) and tha t  production takes 

place a t  constant returns to  sca le .  Rearranging equation ( 5 ) ,  and se t t ing  
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the t o t a l  volume o f  inputs  ( x )  equal t o  the t o t a l  volume o f  output  (Q )  

y i  e l  ds 

PQ = mQ + [rox0 + rW(x-xO)];  (7) 

mQ i s  t o t a l  r e f i n i n g  cos t  and the term i n  brackets i s  indus t ry  expendi- 

t u r e  on crude o i l .  Thus, i ndus t r y  costs w i l l  be covered a t  p r i ce -quan t i t y  

combinations along the curve P. I n  e f f e c t ,  Roush i n t e r p r e t s  t h i s  curve 

as an indus t ry  supply schedule f o r  r e f i n e d  products under PHASE I V  con- 

t r o l s .  Superimposing the- demand curve l abe l  l e d  a on the  same diagram, 

equi 1  i brium occurs a t  a  p r i c e  P* and output  Q*. Firms i n  the  indus t ry  

are  cover ing costs and the maximum al lowed p r i c e  i s  being charged, b u t  

equ i l i b r i um  occurs w i t h  a  lower p r i c e  and higher output  than would be 

the  case w i thou t  con t ro ls .  The uncont ro l led equ i l i b r i um  would, i n  t h i s  

diagram, occur a t  the p o i n t  l a b e l l e d  e. However, t h i s  s i t u a t i o n  i s  pre- 

cluded by the  l ega l  p r i c e  c e i l i n g .  

As was the case i n  o ther  studies,  Roush's ana lys is  i s  c a r r i e d  ou t  

a t  the indus t ry  l e v e l .  It i s  not  disaggregated t o  study the conduct o f  

i nd i v i dua l  f i rms . Further, a1 though indus t ry  costs are  exac t l y  covered 

along the curve p ,  no reason i s  given as t o  why they would choose t o  pro- 

duce a t  the p o i n t  l a b e l l e d  c  (where excess demand i s  0 )  ra ther  than a t  

some o ther  p o i n t  a1 ong t h i s  p r i c e  con t ro l  schedule. 5 

Thus, Roush sharply disagrees w i t h  concl usions reached by Phel ps 

and Smith, h i g h l i g h t i n g  the p o i n t  t h a t  w i t h  average i n p u t  cos t  pass- 

through provis ions,  and a two - t i e r  p r i c e  system f o r  crude o i l ,  r e f i n e d  

product p r i c e  con t ro ls  cou ld  have been b ind ing and could have avoided 

queues (see Figure 4 ) .  Further, he does not  take the existence o f  banked 

costs a t  the  indus t ry  l e v e l  as p o s i t i v e  proof  t h a t  p r i c e  con t ro ls  were 

not  b inding.  As he notes, the existence o f  p o s i t i v e  banks f o r  the 



indus t ry  only i nd i ca t e s  t h a t  " the  pr ic ing constraimts o f  the  regulat ions  

were not binding f o r  a l l  companies, on a l l  products, a t  a l l  times . . . 
t he r e  a r e  over 100 d i  f f e r e n t  r e f i ne r s  producing hundreds o f  petrol  eum 

products and s e l l i n g  them i n  a number o f  geographic sub-markets i n  t he  

United S ta tes  ." (Roush, pp. 40, 41 ).. I t  i s  a l s o  noted t h a t  t he r e  were 

r e s t r i c t i o n s  on f r ac t i ons  o f  input  cos t  increases t h a t  could be assigned 

t o  various products, geographic pr ic ing cons t ra in t s  on firms operating 

i n  more than one a r ea ,  l ags  i n  the  cos t  pass-through provisions,  and 

l i m i t s  on how rapidly  banked cos t s  could be worked o f f .  

Roush a l s o  disagrees  w i t h  Phelps and Smith (and imp1 ic i  t l y  concurs 

w i t h  Kal t )  concerning the  ro l e  o f  ref ined product imports. Agreeing t h a t  

the, exis tence o f '  ref ined product imports i n to  t he  U.S. i s  "strong indica- 

t i on  t h a t  some foreign product was competitive i n  c e r t a in  areas  o f  t he  

United S t a t e s , "  he goes on t o  note t h a t  " i t  does not necessar i ly  mean t h a t  

t h i s  was generally t he  case  f o r  a l l  o r  even most a reas  o r  pa r t i cu l a r  

products."  (Roush, p. 41 ) .  To corroborate this point ,  Roush o f f e r s  evi-  

dence t h a t  foreign suppl ies  of  regular  and premium gas01 ine  as we1 l as  

gas-oil were priced (landed p r i ce )  subs tan t ia l  l y  above average pr ices  i n  

various U.S. market cen te rs  i,n 1975 (Roush, p. 43).  

Roushls ana lys i s  o f  t he  Entitlements Program, and t he  e f f ec t i ve  

subsidy on marginal crude o i l  afforded t o  t he  domestic re f in ing  industry ,  

i s  l a rge ly  the  same as t h a t  c ~ n d u c t e d  i n  the  twn p r ~ v i o 1 . 1 ~  reports.  Con- 

cur r ing  w i t h  Kal t ,  he concludes t h a t  t he  e f f e c t  o f  the  Entitlements Pro- 

gram, by i t s e l f ,  would be t o  reduce domestic ref ined product p r ices  from 

f r e e  market l e v e l s .  However, i f  refined product p r ice  controls  were 

binding p r io r  t o  the  Entitlements Program, as  Roush concluded, i t  i s  not 

c l e a r  whether t he  addi t ion of en t i  t1  ements provisions t o  EPAA controls  



would have resu l t ed  i n  any f u r t h e r  p r i c e  reduct ions.  The ne t  e f f e c t  could 

have gone e i t h e r  way. Thus, he disagrees w i t h  the Phel ps-Smi t h  conclusion 

t h a t  s ince r e f i n e d  product p r i ces  d i d  no t  dec l ine  a f t e r  the  Ent i t lements 

Program was introduced, regu la to ry  pol i c y  i n  general had no s i  gni  f i c a n t  

e f f e c t  on domestic petroleum product  p r i ces .  

The f i n a l  a n a l y t i c a l  sec t ion  o f  the  Roush study i s  concerned w i t h  

the general quest ion o f  the ef fect  o f  p r i c e  con t ro l s  i n  a monopolized 

market. The ana lys is  i n  t h i s  sec t ion  i s  general and no s p e c i f i c  conclu- 

sions regard ing r e f i n e d  product p r i c e  con t ro l s  a re  drawn. It i s ,  however, 

noted t h a t  i n  such a s i t u a t i o n ,  p r i c e  con t ro l s  cou ld  be e f f e c t i v e  w i t hou t  

i n t r oduc ing  shortages o f  the c o n t r o l l e d  i tem. Roush does no t  argue t h a t  

complete monopoly i s  an. accurate charac te r i  za t ion  o f  the u .S . r e f i n i n g  

indus t ry ,  b u t  suggests t h a t  outcomes i n  an 01 i gopol i s i  t c  market s e t t i n g  

may tend..away from the compet i t i ve  s o l u t i o n  toward the  monopol i s t i c  out -  

come. 

2.4 Concl ud i  ng Comments 

A number o f  o t he r  s tud ies  o f  p r i c e  con t ro l s  on U.S. energy markets 

have n o t  been reviewed. i n  d e t a i l .  I n  general, these were e i t h e r  h i g h l y  

simp1 i f i e d  treatments, 1 acked empi r ica l  analysis,  or ,  focussed p r i m a r i l y  

on crude o i  1 r a t h e r  than re f ined  product markets (e. g. , F r i  edman . (1 975), 

Hal 1 and Pindyck (1 977)). Other s tud ies  looked a t  product markets and 

p rov i ded  empi r i c a l  evidence, b u t  d i d  no t  develop. a model upon which hypo- 

theses cou ld  be based and conclusions drawn (e.g., Federal Energy ~ d m i  n i s -  

Among the s tud ies  reviewed, on l y  one made a s i g n i f i c a n t  add i t i on  

t o  the ana lys is  presented i n  the  th ree  works surveyed i n  Section 2.3. 

This was a r e p o r t  by Cox and Wright (1978), which focussed upon t he  



e f f e c t  of the Entitlements Program, as modified w i t h  the introduction of  

EPCA, upon the e f fec t ive  price of  crude o i l  t o  ref iners .  As they point 

ou t ,  the introduction of  two categories of price controlled crude o i l  

(lower and upper t i e r  crude) required a modification of the Entitlements 

Program. I f  the program had been a1 tered simply by issuing fractional 

en t i  t l  ements fo r  upper t i e r  crude oi 1 , 1 i t t l e  woul d have changed. W i t h  

such a program, the impl ic i t  subsidy to  re f iners  fo r  purchases of uncon- 

t r o l l e d  o i l  would have been pr.eserved, and the price of crude o i l  t o  a1 1 

r e f i  ners woul d have been equal i zed. However, as actual 1 y imp1 emented, 

entit lements 11nrler EPCA raised the cffect ive price o f  i l~~ported crude o i l  

by as much as 8.21 per barrel . Thus, those ref iners  tha t  re1 ied heavily 

upon imported o i l  faced a somewhat higher price for  crude inputs than d i d  

those firms w i t h  access to domestic supplies.  However, the l i ke ly  magni- 

tude of  input price differences across refining firms appears qui te  small. 



Chapter 3 

THE EFFECTS OF PRICE REGULATIONS ON REFINERS 

Although the final goal of  th i s  analysis i s  t o  examine the e f f ec t  

of gas01 i ne 'price control s by comparing forei gn and domestic pr ices ,  

the present section focusses a t ten t ion  upon controls on domestic ref iners  

and temporarily i gnores imports of  finished petrol eum products. Inter- 

national markets a r e  examined a t  a l a t e r  point. While this section of 

the analysis was not a par t  of the proposed program of research, i t  

seemed important for  two reasons. F i r s t ,  i n  order to  construct a frame- 

work for  comparing foreign and domestic prices i t  i s  necessary to  gain an 

understanding of the effects  tha t  price controls would be expected to  

exert  on domestic markets, i f  they a r e  i n  fac t  e f fec t ive .  Second, the 

analysis of previous authors, reviewed above, appeared t o  be flawed o r  

incomplete i n  cer tain important respects.  This i s  par t icular ly.  t rue i n  

t ha t  previous analysis has looked a t  industry responses as i f  the industry 

were a s ingle  firm o r  col lect ion of identical firms. I t  i s  for  both 

reasons tha t  the analysis i n  t h i s  chapter was undertaken. 

3.1 U .S. Refined Product Markets: 1974 

To s e t  the s tage,  recall  the pattern of price regulations i n  existence 

i n  ear ly 1974. By October 1973, Phase IV controls ( a f t e r  early modi f ica-  

t i o n s ) ,  had established a two-tiered pricing system for  crude o i l  (see 

Chapter 1 ) . To solve the resul t ing al locat ion problem caused by 1 egal 

requirements tha t  a homogeneous i n p u t  be sold on the market a t  two widely 

d i f fe rent  prices,  EPAA based old o i l  a l locat ions upon h i s to r i c  buyer- 

se l l  e r  re1 ationshi ps . The re su l t  was a substantial  d i spar i ty  between the 



amounts of - old o i l  ava,ilable t o  various refining firms. As. noted e a r l i e r ,  

re f iners  were a1 lowed under Phase IV to  charge t h e i r  May 15, 1973 price 

f o r  refined products plus any increase in  the 3verage acquisit ion cost  

of  crude o i l  and other  petroleum inputs.  They were a l so  allowed to pass 

through various o ther  nonproduct cos ts ,  subject t o  a p ro f i t  margin con- 

s t r a i  n t  . 
In describing the domestic supply of refined products, i t  i s  assumed 

t h a t  each ref ining firm experfences r i s ing  shor t  r u n  marginal costs  for  

each pr-oducl; produced, i f  fac tor  prices a re  held constant. A1 though the 

overall  production technology may exhibi t  constant returns to  sca le  (as 

posited by Phel p s -  and Smith and Roush), i t  i s  assumed here tha t  each 

f i rm's  refinery capi tal  (e.g. ,  plant)  is  fixed i n  the short  r u n  (or  can 

be varied only a t  very h i g h  cos t ) .  The assumption of limited capacity i n  

the  shor t  run seems par t icu lar ly  re1 evant since a1 1 owed cost  pass-through 

formul ae 1 argely omi t t ed  capi t a l  expendi tures  and depreciation pr ior  to  

July 1976. 

The price control features of Phase IV, as they constrain the i n d i -  

vidual ref ining firm , a re  expressed mathematically and diagrammatically 

i n  the same fashion as e a r l i e r  used f o r  industry level analysis .  I f  pi 
i i s  the maximum price firm i may charge and Po is  i t s  base period (May 15, 

1973) price,  the pr ice control formula, as  i t .  constrains this firm, may 

be writ ten 

where r t  i s  the current price o f  uncontrolled crude o i l ,  ro i s  the con- 

t ro l  led price of old o i l ,  x i  i s  the f i rm's  to ta l  crude of 1 input,  and 

x i  i s  i t s  a l locat ion o f  old o i l .  (Actually, this formula i s  valid only 



i i .  so long as xt > xo , i .e. ,  i n  the s i tua t ion  where the f i  rm refines some 

uncontrolled o i l  . )  The formulae i n  (8) and ( 8 ' )  ignore changes i n  non- 

product costs (e.  g., costs associated w i  t h  inputs other  than crude .oi l  

and other petroleum products), as  we1 1 as p ro f i t  margin constraints imposed 

on nonproduct cost pass-throughs. 

I t  i s  important to  note t h a t  the "price control schedules" i n  (8) 

and (8 '  ) may we1 1 be different  for d i f ferent  firms. The sources of di f- 

ferences a re  the terms x: and P: , the firm's old o i l  i n p u t  and base 

price,  respecti vely . Prior to  impl ementation of the Enti t l  ements Program, 

there were d i  spari  t i e s  i n i ndi  v i  dual f i  rms ' access' to price control 1 ed 

old o i l  . Further, base prices were s e t  a t  t h e i r  May 1973 1 evels . This 

was a time of rapidly changing prices,  both i n  domestic and international 

markets. I t  a lso coincides roughly w i t h  the time a t  which Special Rule 1 

(under Phase I11 controls)  was implemented, w i t h  i t s  d i f ferent ia l  t r e a t -  

ment of large and small ref iners  (see Chapter 1 ) .  For these reasons, the 

base period may well have been characterized by disequil i br ium,  and con- 

sequent differences i n  the base period prices of various firms may have 

existed. 

The relationship i n  (8)  i s  plotted as piin 'Figure 5 A .  As noted, i t  

is i n  fac t  an "average revenue constraint"  for  the firm; price-quantity 
i' combinati ons lying above the 1 ine piare i l l e g a l .  The term xo represents 

the amount o f  price controlled old o i l  available t o  the firm; following 

other authors, i t  i s  assumed tha t  price controlled old o i l  i s  i n  f ixed ,  

supply to  each firm. The curve pi r i s e s  a t  a declining ra t e  and approaches 

i i i P + rt - ro as x0/xt tends toward zero, i .e., as total  refinery through- 0 

p u t  increases. To descrlbe the firm's output behavior, however, i t  i s  

more useful to  examine the impl ied "margi nal revenue constraint"  since 

th i s  will determine the firm's output decisions a t  the margin. I t  is  
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simple to  show tha t  the marginal revenue constraint  associated w i t h  curve 

pi i s  the dashed 1.1 ne i n  F i  gure 5A denoted . 
Since the firm i s  able  to  obtain crude o i l  input a t  two widely d i f -  

ferent  prices ( r o  and r t ) ,  i t s  marginal cost  curve i s  discontinuous a t  

the point ( x i )  where i t  switches from use of 01 d o i l  t o  uncbntroll ed o i l  . 
The marginal cos t  curve is  sketched as ci i n  Figure54 and i s  assumed to 

be re la t ive ly  f l a t  up to  the point where capacity i s  reached. In order 

to  represent marginal cos t  for  a par t icu lar  product on the same diagram as  

the pr ice control schedule, i t  is..necessary to  assume t h a t  the i n p u t -  

output . ra t io  i s  constant, (This i 's, of course, required 

only because of  the 1 imitations inherent i n  a two-dimensional diagram, 

and i t  i s  not necessary fo r  the underlying argument.) The lower branch 
i of this curve is shown to l i e  below Po a t  input level x i  to  represent the  

plausible s i tua t ion  t h a t  the f i rm's  base period output level exceeded i t s  

old o i l  a l locat ion under EPAA. This seems plausible since "old o i l "  

represented only about 40% of total  refinery i n p u t  during the period i n  

question (Phel ps  and Smith, Table 11 , and Kal t ,  Tab1 e 8 ) .  

When considering the actual level of output the firm would produce, 
i i t  i s  c l ea r  tha t  i t  would never exceed xmax, the point a t  which marginal 

cost  (ci ) in te rsec ts  the maximum margi nal revenue constraint ( i i  ) . Fur-  

i ther ,  production a t  t h i s  level (xmaX) would l imi t  the f i r m b s  price t o  

, as i s  consistent w i t h  the price control schedule p i .  However, t h e  'max 
i price Pmax may 1 i e  above the price cha,rged by other firms i n  the market. 

I f ,  for  example, the market price 1 l e s  a t  P,, the f i  nn 111ust pruduce a t  
i l e a s t  xn\ i n  order to legal 1y s e l l  a t  t h i s  price.  Likewise, f c r  other  

i market price levels  below Pmax , the firm will maximize p ro f i t  by pro- 

duci ng a t  the 1 eve1 associated w i t h  the price control schedule p i .  Thus, 

the f i  rm's supply schedule (showing price-quanti ty  combinations ) i s  t ha t  



i 
p o r t i o n  o f  the curve  that l i e s  t o  the l e f t  of xmaX; beyond xAaX i;t may be 

considered v e r t i c a l ,  as shown by the dot ted l i n e ,  though p r i ces  i n  t h i s  

range a re  no t  allowed. The f i rm 's  supply schedule has been heav i l y  

shaded i n  Figure 5A. 

I n  F i  gure 5A, the average cos t  curve has been de le ted t o  avo id  

c l u t t e r .  However, i t  i s  e a s i l y  shown t h a t  the f i r m  depicted i s  cover ing 

va r i ab le  costs f o r  a l l  ou tpu t  l e v e l s  up t o  xla;This i s  c l e a r  s ince the  

marginal revenue earned by the f i r m  (ii ) exceeds i t s  marginal cos t  (ci ) 

over t h i s  region.  

As noted e a r l i e r .  the p r i c e  cons t ra in ts  (curve P' ) o f  d i f f e r e n t  f irms 

w i l l  d i f f e r  i f  t h e i r  a l l oca t i ons  o f  o l d  o i l  (x:) o r  t h e i r  base p r i ces  (P;) 

are  d i f f e r e n t .  It i s  simple t o  show t h a t  two f i rms w i t h  i d e n t i c a l  mar- 

g i na l  c o s t  curves w i l l  have d i f f e r e n t  supply schedules i f  t h e i r  p r i c e  

c o n s t r a i n t  schedules d i f f e r .  Figure 5B shows the s i t u a t i o n  f o r  a  f i r m  

t h a t  has access t o  a  r e l a t i v e l y  small amount o f  o l d  o i l .  As drawn, the 

f i r m ' s  marginal cos t  curve (ci ) i n t e r sec t s  the p r i c e  con t ro l  schedule pi. 

As before, the  f i r m  w i l l  never produce past  t he  po in t  where ci 
Fii . Further, i f  the market p r i c e  happens t o  a t  P,', ( o r  a t  any o ther  l e v e l  

1  l n i t l a l l r  -i 
below the p o i n t  where C / intersec s  P ) the  f i r m  w i l l  produce j u s t  enough 

ou tpu t  xi' t o  a l low i t  t o  charge p r i c e  PA. Thus, f o r p r i c e s  below the 

f 1 eve1 where C i n t e r sec t s  pi, the  f i  rm's supply schedule coincides w i t h  

the  curve ii. However, if the market p r i c e  should be above t h i s  i n t e r -  

sect ion,  say a t  PA' , the p r i c e  con t ro l  schedule i s  not  bin'ding. Rather, 

compet i t ion from o the r  suppl iers  i s  the force 1  i m i  t i n g  the p r i c e  the '  f i r m  

charges, and marginal cos t  i s  equal t o  market p r i ce .  A t  p r i c e  PA'  the 

f i r m  would produce output  xi ' ' . Thus f o r  p r i ces  i n  the  range where C i 

l i e s  below pi, the f i rm 's  marginal cos t  curve i s  i t s  supply schedule. The 

e n t i r e  supply schedule has been heav i l y  shaded i n  Figure 5B. An important  
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point to note here i s  t h a t  ,if market price i s  a t  a level where the marginal 
i cost schedule C l i e s  below the price control schedule p i ,  then the firm 

will not be exercising a l l  of i t s  rights t o  pass cost increases through 

to final prices. In Figure 5B, the firm would be "banking costs" a t  a rate 
11 

of B per unit o u t p u t ,  i f  the market price i s  Pm. 

To examine the effects of price controls under Phase IV regulations 

prior to the Entitlements Program, upon refined products allocations, i t  i s  

necessary to consider the effects of these regulations upon both sides of 

the market. The influence df controls upon the effective supply schedules of 

refined products producers were just discussed. To characterize the effect 

1 of controls upon demanders, consider ~ i g u r e  6 . In th is  diagram, the dashed 

l ine labeled D~ represents the ordinary refined products demand curve of buyer 

j as i t  would exist  in the absence of controls. Suppose that the control 
a policy results in two prices Pmax and Pm a t  which refined products may be 

purchased. The amount available a t  the lower price, p i a x ,  i s  rationed 

according to an explici t  allocation scheme. A t  a price of Pm, however, the 

firm may purchase as much as i t  wishes; supplies from th i s  source are,  i n  

effect ,  uncontrolled. The reason for characterizing controls in th i s  fashion 

becomes apparent. helnw, when supply and clemand responsesare brought together 

in the same diagram. 

I t  i s  evident from Figure 6 that  the total amount purchased by firm 

j under th is  scheme depends upon firm j ' s  allocation of the controlled product 

( that  available a t  price p i a x ) .  If the firm's allocation of controlled product 

i s  less than x d ,  the quantity i t  demands e t  price Pm i s  x i  (as would be the 

case without controls).  I f ,  on the  other hand, i t s  allocation i s  above 

x0 then i t  will purchase only i t s  allocation of controlled product ( u p  t o  a 
j ' 
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j l imi t  of x l )  Quantity purchased expressed as a function of the price Pm, 

assuminq the firm i s  allocated x. units  of controlled product a t  a price 
J 

a i s  drawn as the sol id  curve laheled ~j i n  Figure 6. Pmax , 
To obtain an aggregate e f fec t ive  demand schedule under price controls ,  

the purchasing schedules ( n J )  a r e  horizontally summed for  d i f fe rent  firms i n  

the industry. In Figure 7, the aggregate e f fec t ive  demand schedule i s  drawn 

as curve D. Recall t ha t  i t s  shape i s  dependent upon the fixed price of con- 

t ro l l ed  product (p i ax )  and upon the way in which the price controlled output 

i s  allocated among buyers.' The ordinary industry demand schedule (as i t  

would e x i s t  in the absence of cont ro ls )  i s  drawn as the dashed l i n e  D i n  - .  

Figure 7. 

To characterize supply responses of refined product producers, consider a 

simplified industry made up  of two s e t s  of identical refining firms (a and b ) .  

Within --- each s e t ,  firms are  identical both w i t h  respect t o  marginal cost and 

price control schedules. However, firms i n  d i f fe rent  groups have d i f fe rent  supply 

schedules, due e i the r  to  differences i n  costs or  price control schedules. 

For s implici ty ,  the two d i f fe rent  firms shown i n  Figures 5A and 5B a re  taken 

to  be representative of firms i n  the two groups (a and b) .  In Figure 7, the 

aggregate marglnal cost sct~eclules for* the two types o f .  firms ( in  

Figures 5A and 5B) have been horizontally summed to  give an aggregate mar- 
T ginal cost schedule, C . Likewise, the supply schedules have been hori- 

T 
zontally summed to  yield an industry supply schedule S (heavily shaded). 

The vert ical  dimension of the diagram has been d is tor ted  somewhat to 

provide eas ie r  visual inspection. 
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Point e  i n  Figure 7 represents an equilibrium in the following 

sense: a t  price Pm, the quantity tha t  purchasers (e .g . ,  refined product whole- 

sa le rs )  a re  wil l ing to  buy i s  jus t  equal to  the quantity tha t  producers 

a re  wil l ing,  and lega l ly  able ,  t o  s e l l .  This solution i s ,  however, charac- 

ter ized by a  pecul iarfeature ; the output of firms in category a  i s  se l l ing  

a t  a  price ( P : ~ ~ )  which is  l e s s  than Pm. In equilibrium, there i s  excess 

demand for  the price controlled output of firms i n  group a ,  

b u t  those not able to  obtain output from a a re  s t i l l  able to  s a t i s f y  



t h e i r  demands a t  the higher pr ice Pm. T h u s ,  there  i s  no shortage in the classical  

sense because there i s  a price a t  which demanders a re  able to  buy as  much refined 

product as they desire .  

.In the s i tua t ion  depicted i n  Figure 7, some firms a r e  constrained by prl'ce 

controls (type a )  while others a re  not. Clearly, t h i s  i s  not the only s i tua t ion  

possible. Depending upon the to ta l  volume of 01 d o i l  produced ( r e l a t ive  to  to ta l  

crude o i l  output) ,  and the d is t r ibut ion  of old o i l  among firms, i t  i s  cer ta in ly  

possible tha t  no firms were e f fec t ive ly  constrained, or  t h a t  they a l l  were. Evidence 

supplied by Kalt and by Phelps and Smith indicates t h a t ,  for  the ref ining industry as  

a whole, banked costs  were posit ive.  Thus, i t  i s  sa.fe to  assume t h a t  there were 

some firms i n  the unconstrained category (type b) throughout the period. However, 

data on banked costs fo r  individual firms (prese,nted l a t e r )  indicates tha t  a 

s igni f icant  portion of industry output was produced by firms tha t  were price con- 

strained, a t  l e a s t  for  several months during the control period. Thus, the 

s i tua t ion  i n  Figure 7, w i t h  some firms constrained and others not, seems an appropriate 

representation. 

Consider some of the observable at t r , ibutes  of the s i tua t ion  i n  Figure 7. 

F i r s t ,  output i s  higher and marginal price (P,) I s  lower than would be the case 

without price controls (,represented by point f i n  Figure 7 ) .  (Hereafter, mar'ginal 

pr ice,  Pm i n  Figure 7 ,  denotes the highest price observed in the market.) 

Considering prl'ce differences between the two classes  of producers, "average price" 
a (fa1 1 ing somewhere between P,,, and PI.,,) i s  considerably lower than the l~ncontroll ed 

equil Tbrium price.  Second, there i s  pr ice dispersion, i' .e. , products of d i f fe rent  
/ 

a firms a re  befng traded a t  d i f fe rent  prices (Pmax and Pm). Third, firms i n  

category b a re  not exercising some of t h e i r  allowed price increases; each firm 

in t h i s  c l a s s  i s  reporting banked costs equzl to  B (see F i g u ~ e  5B) per u n i t  out- 

p u t .  Firms i n  c lass  a ,  on the other hand, have no banked cos ts .  Empirical 

evidence on these hypotheses i s  presented l a t e r .  



These primary ef fec ts  may well give r i s e  to  secondary phenomena t h a t  

cannot be read d i rec t ly  from ths diagram. These indi rec t  e f fec ts  r e s u l t  

from the predicted pattern of price dispersion. Since a ' s  output is priced 

below tha t  of b ,  one would expect buyers to  compete fo r  r ights  to the 

price controlled product. One outcome might be the occurrence of " t ie - in  

sa l e s , "  agreements to  purchase a non-price control led product a t  an i n -  

f la ted  price i n  o'rder t o  obtain some of the control led i tem. Barring 

such arrangements, one would expect tha t  the excess demand for  a ' s  output 

would induce type a firms t o  lower the qua1 i t y  of the i tern o r  related 

services offered. Perhaps the eas i e s t  dimensions i n  which to  vary qual i ty  

a re  c redi t  a1 1 owances , promptness of del i very, duration of 

purchase contract ,  volume i f  purchase contract ,  e t c . ,  ra ther  than any 

physical a t t r ibu tes  of the product i t s e l  f .  Unless such devices as t i e - in  

sales  and qual i ty  differences a r e  able to  fu l ly  equalize the real price of 

the two classes of products, one m i g h t  expect those who are  unable to  ob'- 

t a in  the  price.-control 1 ed output to  voice demands fo r  an exp l i c i t  a1 loca- 

t ion mechanism to  eliminate seemingly a rb i t r a ry  o r  discriminatory market 

a l locat ion pract ices .  In t h i s  regard, i t  i s  in te res t ing  to note tha t  the 

FEA d i d  implement refined product a1 location regulations throughout t h i s  

period. For a summary of these regulations,  see Roush (1976). 

I t  i s  of i n t e r e s t  t o  note what would happen i f  the demand curve(a) i n  

T Figure 7 intersected S in  the vert ical  (dot ted)  region. In t h i s  case, 

a t rue  shortage would e x i s t ;  fur ther  no firms i n  the industry would have 

banked cos ts .  Price dispersion would, however, remain. A1 ternat ively,  
T i f  the demand curve cut  S a t  a point where a l l  firms a re  price con- 

T T strained ( l e f t  of the potnt where S and C a r e  shown to touch), then 

there would be no price dispersion and no banked costs . Evi dence presented 



1 a t e r  indicates tha t  pr ice .  dispersion was prevalent during th i s  period and 

tha t  some firms had posit ive banked costs while others had none. Thus the 

configuration shown i n  Figure 7 seems an appropriate representation. 

I t  should be mentioned tha t  as i n i t i a l l y  implemented, cos t  pass- 

throughs for crude o i l  price increases,  were allowed only a f t e r  a one 

month delay. In a period of rapidly r i s ing  crude o i l  prices (e.g., l a t e  

1973 and ear ly 1974) this would have caused refining firms' marginal cost  

schedules to s h i f t  up more rapidly than t h e i r  price control schedules. 

Hence there would be a greater  tendency fo r  price ce i l ings  to  be binding 

i n  such circumstances, 

The foregoing analysis ignored one s e t  of considerations tha t  was 

emphasized by Phelps and Smith, the e f f ec t  of the crude o i l  price increases 

upon the prices of other  refinery inputs.  Recall from equation ( 4 )  t h a t  

reduction i n  other  input prices will  tend t o  make the price control for- 

mula l e s s  binding. Phelps and Smi th  argue t h a t ,  in  general equilibrium, 

prices of factors not included i n  the cos t  pass-through provisions, will 

tend to  f a l l  . Th.is r e su l t  depends upon plausible assumptions regarding 

possi bi l  i t i e s  for  subst i tut ion ,and upon the notion tha t  the supply of  the 

omitted fac tor  is  upward sloping -- t o  the industry. As they point ou t ,  

however, "in the refinery industry, the excl uded factor  i s  capital  " 

(Phelps and Smith, p.  20).  From our viewpoint, i t  seems l i k e l y  tha t  the 

supply of  capital  (and other  "nonproduct" inputs)  i s  highly e l a s t i c  to  

the refining industry and tha t  any general e f f ec t  t ha t  crude o i l  price 

increases have upon the market rental . price of capi tal  will be of a small 

magnitude. Hence, t h i s  s e t  of co_nsiderations was not highlighted i n  the 

precedi ng analysis .  

In addition t o  the price control formulae discussed above, ref iners  

were subject t o  p r o f i t  margin constraints  tha t  l imited pass-throughs of  



nonproduct cos ts .  Phelps and Smith, the only previous authors to ex- 

pl i c i  t l y  analyze t h i s  aspect of pol icy,  concluded tha t  p ro f i t  margin con- 

s t r a i n t s  were ineffect ive.  Their argument follows from the observation 

tha t  crude o i l  cost  increases and subsequent price increases would tend 

to  r a i se  both costs and revenues by s imilar  amounts. Hence, the firm's 

p ro f i t  margin,(net revenue divided by to t a l  s a l e s )  would tend to  auto- 

matical l y  fa1 1 below h i s to r i c  level s .  In such circumstances, there would 

e x i s t  considerable "slack" i n  the constraint  which could be used to  pass 

through nonproduct cost  increases. A1 though we have no evidence on t h i s  

question, the argument presented seems convincing. I t  should be noted, 

however, t ha t  pr ior  t o  mid-1976, 1 imitations on the types of  nonproduct 

costs tha t  could be passed through were very r e s t r i c t i v e .  

3 .2  Regulation of the Refining Industry After 1974. 

The rather  detai led discussion and analysis of  regulations e f fec t ive  

i n  1974 presented i n  Section- 3.1 f a c i l i t a t e s  a more rapid treatment of 

control policy ins t i tu t ed  a f t e r  1974. This i s  t rue since many of the 

general regulatory provisions e f fec t ive  i n  1974, o r  a t  l e a s t  t h e i r  basic 

concepts, remai ned i n  force throughout 1975-1 977. . The more s i  g n i  f icant  

pol icy changes i ncl ude the E n t  i l;l einents Program (adopted in Novemher 1974 

and implemented one month l a t e r ) ,  increased t a r i f f s  on crude o i l  and 

finished product imports ( in  e f f ec t  throughout 1975), and the enactment 

of the Energy Policy and Conservation Act adopted in  l a t e  1975 (and 

imp1 emented ear ly i n  1976 ) . 

3.2.1 The Entitlements Program 

Under the al locat ion formula i n i t i a l l y  in s t i tu t ed  w i t h  EPAA, access 

to  price controlled "old o i l  " varied subs tant ia l ly  among ref iners  and 

gave r i s e  to  p ro f i t  ( r e n t )  d i f f e ren t i a l s  i n  the ref ining industry (see 



Kal t ,  pp. 4-5, 15, 16; Phelps and Smith, pp. 47-49). The E n t i  tlements 

Program revised the mechanism whereby i ndi  v i  dual r e f i  ners were a1 1 ocated 

r igh t s  to  purchase price control1 ed o i l ,  and tended to  equal i ze  access 

across firms. Briefly s t a t ed ,  this is achieved by guaranteeing any firm 

t h a t  refin'es, say, one million barrels  of o i l  t ha t  i t  will be able to  

purchase some fract ion (k )  of t h i s  o i l  a t  the controlled price.  The 

balance (1-k) must be purchased a t  the uncontrolled crude o i l  price.  In 

order f o r  this policy to  be feasible ,  i t  i s  of  course necessary t h a t  the 

fract ion k guaranteed to  each firm be equal to  the r a t i o  of old o i l  t o  

to t a l  crude o i l  consumption by domestic ref ining firms. The policy was 

implemented by issuing entitlements (on a monthly bas is )  t o  purchase 

old o i l  ; the number of  entitlements issued was equal to  the volume of o ld  

oi  1 produced. These en t i  t l  ements were d i  s tri  buted to  i ndi  v i  dual r e f i  ners 

. i n  proportion to  t h e i r  to ta l  volume of crude o i l  input;  using the above no- 

ta t ion ,  each r e f ine r  received k times i t s  total  volume of crude o i l  re- 

fined. (There were exceptions to  t h i s  ru le ,  for  small re f iners ,  as noted 

below.) Entitlements could be transferred among firms a t  a price 

s e t  approximately equal to  the price di f fe rent ia l  between uncontrol l.ed and 

control 1 ed o i l  , an.d, i n  order to  re f ine  a barrel of  01 d o i l  , a re f iner  

had to. tiold an en'tit.1 ement. Thus ,  those firms tha t  had access to  re la t ive ly  

la rge  quant i t ies  of 01 d o i l  (a f ract ion of total  o i l  input la rger  than k )  

were requi red to  purchase. en t i  t l  ements from 01 d o i  1 defi c i  ~ n t .  firms . 
Likewise, those w i t h  l i t t l e  o r  no access to  01 d o i l  could s e l l  e n t i t l e -  

ments to  other  re f iners .  As explained by Cox and Wright (1 978), 

t h i s  policy tended to equalize the net price of a l l  o i l  used (con- 

t r o l l e d  and uncontrolled) a t  a price equal to  the weighted average of 

control 1 ed and uncontrolled prices.  According to  estimates provided by 

~ a l t ,  the e f fec t ive  subsidy on marginal crude o i l  supplies amounted to  



$2.11-83.42 during the period from January 1975 to  December 1976. 3 

Since the price of  old o i l  ( r o )  i s  controlled, the quantity of old 

o i l  supplied to  the refining industry (Xo) i s  essent ia l ly  fixed. Uncon- 

t ro l l ed  o i l ,  however, is  i n  very e l a s t i c  supply, par t icu lar ly  from foreign 

sources. As a n  approximation, one might consider the supply of X u  (uncon- 

t ro l l ed  o i l  ) t o  be i n f i n i t e l y  e l a s t i c  ( in  the relevant range) a t  the price 

r~ . With  these s implif icat ions,  i t  i s  possible to  plot the relat ionship 

between to ta l  crude o i l  supplies to  the U .S., and the e f fec t ive  price o.f 

crude o i l  under the Entitlements Program. T h i s  is  shown as curve SE in  

Figure 8. In the absence of  any control policy,. the supply of  crude o i l  

t o  the domestic ref ining industry would be perfectly e l a s t i c  i n  the re1 e- 

vant range, a t  the uncontrolled world price rw. Thus ,  the Entitlements 

Program increased the e f fec t ive  supply ( a t  each pr ice)  to  the domestic 

refining industry,  as compared t o  a s i tua t ion  without any controls .  

A1 though one can rather  eas i ly  postulate the influence of  e n t i t l e -  

ments on refined products supply, as compared to  a "no regulation" pol icy ,  

i t  i s  more d i f f i c u l t  t o  analyze the e f f ec t s  of a switch from the 1974 

al locat ion scheme to tha t  embodied i n  the  Entitlements Program. T h i s  

d i f f i c u l t y  follows from the fac t  t h a t  the policy change had two so r t s  of  

e f f ec t s  upon the domestic ref ining industry 's  supply schedule. F i r s t ,  

the E n t i  tlements Program reduced the cos t  ,of margi nal barrel s of crude 

o i l  from i t s  uncontrolled 1974 level ( r w )  to  a weighted average of  con- 

t ro l  1 ed and uncontroll ed prices (r,). This margi nal price reduction 

lowered the marginal cos t  of refined products and, by i t s e l f ,  would have 

tended t c  reduce product prices (see Figure 1 ).  However, t h i s  f i r s t  ef-  

fec t  was a t  l e a s t  pa r t i a l ly  o f f se t  by a second influence. Under , 1974 . . 

regulations,  the typical ref ining f i  rm faced a two-ti e r  price schedule 

for  crude o i l .  Given t h i s  two-tier schedule and provisions fo r  cost  
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pass-throughs, maximum marginal revenue exceeded the price ce i l ing  

schedule. For some ref iners  (those constrained by price cont ro ls )  there 

was an incentive to  expand production and s e l l  a t  prices tha t  were l e s s  

than marginal cost (see Fizure 5 A ) .  W i t h  enti t lements,  a s ingle  e f fec t ive  

crude o i l  price emerged, and t h i s  incentive disappeared. 

These two e f fec t s  a re  shown i n  Figure 9 for  a firm tha t  was constrained 

by 1974 price control policy. The firm's 1974 marginal cos t  and supply 

curve a re  shown as C. a n d s i  respectively . The 1974 s i tua t ion  shown 

corresponds t o  tha t  drawn i n  Figure 5. Wi th  enactment of the Entitlements 

Program, the marginal pr ice of o i l  was lowered, and hence the marginal 

i cost  of  refined output was reduced t o  CE.  Further, since the firm now 

pays the same ef fec t ive  price for  a l l  crude o i l  purchased, the pass- 

through provision does not cause the firm's ce i l ing  pr ice to  ri.se as crude 

o i l  i n p u t s  a r e  increased. W i t h  enti t lements,  the ce i l ing  price i s  fixed 
i a t  Po + re - rO regardless of the quantity of  crude o i l  purchased. Hence, 

the firm's supply curve S: becomes tha t  portion of marginal cost  (c;) 

t ha t  l i e s  below the ce i l ing  price.  

For the above reasons, i t  i s  not possible t o  make general statements 

regarding the e f f ec t  of introducing the E n t i  t l  ements Program upon refined 

product prices o r  .output 1 evels . However, i t  appears very 1 i kely tha t  

any price dispersion experienced under 1974 regulations would have been 

dramatically reduced. T h i s  is so,  because the pr ice ce i l  ing schedul es 

under 1974 regulations ( the average revenue constraints  ) were rep1 aced by 

i a simp1 e price ce i l  ing (Po  + re - r o )  when the Entitlements Program was 

introduced. Some price dispei-sion may have continued to  e x i s t  unde; the 

E n t i  t l  ements Program, however, i f individual base prices (P:) were d i  f- 

ferent  for  d i f fe rent  firms. An additional source of poss5ble ce i l ing  



price d i f f e ren t i a l s  existed because of preferential  treatment extended to  

small ref iners  under provisions of the Entitlements Program. (See Roush, 

pp.  49,50 for fur ther  discussion.) Under the  "Small Refiners Bias,".  

re f iners  processing l e s s  than 175,000 barrels of crude o i l  per day were 

a l lo t t ed  entitlements in excess of t h e i r  pro rata  share of national crude 

o i l  i n p u t .  By reducing the e f fec t ive  price of crude oil '  t o  small re f iners ,  

t h i s  policy lowered the marginal cost of output for  such firms. A t  the 

same time, i t  reduced the ce i l ing  pri.ce for  small producers, since pay- 

ments f o r  entitlements were allowed to  pass through into the ce i l ing  price 

of the f inal  product. Thus, an a.dditiona1 source of price dispersion 

under the Entitlements Program could have ar isen from the favorabl e treatment 

of small re f iners .  

3 . 2 . 2  The Crude Oil Tariff  of 1975 

Effective February 1 , 1975, short ly  a f t e r  adoption of the Entitlements 

Program, a t a r i f f  of $1.00 per barrel was introduced on crude o i l  imported 

in to  the United States .  This import fee was i n  addition t o  the l icense 

fee,  imposed i n i t i a l l y  a t  10.5 cents per barrel ,  in May 1973. The license 

fee was gradually increased and on February 1 ,  1975 i t  amounted to  21. cents 

per barrel .  The t a r i f f  was raised t o  $2 .OO per barrel e f fec t ive  June 1 , I  975, 

The two dol la r  t a r i f f  remained in .  e f f ec t  unt i l  January 7 ,  1976, when i t  

was discontinued with enactment of EPCA. 

The expected e f fec t  of  such a t a r i f f  would be t o  r a i se  the price of 

uncontroll ed o i l  by approximately the amount of the ' t a r i  f f  (given tha t  

imported crude o i l  supplies to the U.S. a r e  highly e l a s t i c ) ,  to  increase 

the quantity of  uncontrolled domestic crude o i l  ~ u p p l i e d ,  and to  reduce 

foreign imports? The predicted e f f e c t  of the t a r i f f  upon refined product 

markets i s  the same as would be expected from a simple r i s e  in the price 

of uncontrolled crude o i l  . An increase in the e f fec t ive  price of crude 



o i l  would r a i se  .the marginal cos t  of refined products, and would increase 

the ce i l ing  price for  a l l  firms i n  the ref ining industry. Consequently, 

a r i s e .  i n  f inal  product prices would be expected. Coincident w i t h  the 

crude o i l  t a r i f f ,  duties were placed uport imports of finished petroleum 

products. The e f fec t  of t h i s  policy upon product imports and foreign 

and domestic prices i s  analyzed i n  the next chapter. 

3 . 2 . 3  The Energy Policy and Conservation Act 

The Energy Policy and Conservation Act, adopted i n  January 1976, 

made several changes i n  the pricing regulations on domestically pro- 

duced crude o i l  and (as  noted i n  Chapter 1 ) created two categories of 

price control1 ed crude o i l .  In order to  administer the Entitlements 

Program under what was essent ia l ly  a three-tiered crude o i l  pricing sys- 

tem, i t  was necessary to define fractional entitlements for  the new 

category of upper t i e r  o i l  . These were dis t r ibuted among firms i n  a 

s imilar  fashion as before, and thus effect ively s e t  the domestic crude o i l  

price a t  the weighted average of control1 ed and uncontroll ed pr ices .  

Both the removql of the crude o i l  t a r i f f ,  and the adoption of new 

crude o i l  price controls under EPCA, would be expected to  lower the average 

price of crude o i l  i n  the U.S. Figures reported i n  Kal t (Table 4 )  i n d i -  

ca te  t h a t  the average crude pr ice i n  the United States  d i d  f a l l  by about 

60 cents per barrel i n  l a t e  1975 and ear ly 1976. This average pr ice re- 

duction would be expected to  lower the marginal cost  of refined products 

as well as allowed price ce i l ings .  One final aspect of EPCA should be 

noted. As Cox and Wright (1 978) point out ,  the Entitlements Program under 
' 

EPCA was implemented i n  such a fashion tha t  i t  gave a $.2l/bbl preference 

to  domestically produced o i l  over foreign imports. In other  words, the 

formula for a1 1 ocati  ng ent i  t l  ements ( i  ncl u d i  ng fractional ent i  t l  ements 



for  upper t i e r  o i l )  e f fec t ive ly  s e t  the pr ice of  lower and upper t i e r  

o i l  below the price of  uncontrolled o i l  , and uncontrolled o i l  was largely 

supplied from abroad (see Cox and Wrigh t ,  p .  6 ) .  Using the same reasoning 

employed in the  case of the "small ref iners  bias ," t h i s  reduced the mar- 

ginal cos t  of refined products for  those firms tha t  had i n i t i a l  access 

to  1 ower and upper t i e r  o i l  , and lowered t h e i r  ce i l  i ng prices as we1 1 . 
Though the 21 d/bbl figure i s  ra ther  small , i t  nonetheless provides an addi - 
t ional source o f  possi b l  e price d i  fferences among f i  rms . 

3.3 Price Controls in  Retail Markets - 

The h ls tor fc  development of  retai 'l  price controls was traced i n  

Chapter 1 .  As of September 1973, r e t a i l  s e l l e r s  of gas01 ine faced 

a ce i l ing  price equal to  the average cos t  they paid for  gasol ine on 

August 31 , 1973, pl us t h e i r  January 1973 mark-up. During the next few 

months, r e t a i l  pr ice ce i l ing  formulae were adjusted to  allow r e t a i l e r s  to  

pass along any increases i n  the price they paid for  gasoline purchased 

from ref iners  and wholesalers. By the beginning of 1974, r e t a i l e r s  were 

a1 lowed to r a i s e  prices over May 15, 1973 levels  to  ref1 ec t  increases i n  

the cos ts  of petroleum products purchased from ref iners  and who1 esal e r s  . 
Early In 1974, additional r e t a i l  price increases of 3d-44 per gallon, to  

a1 1 ow f o r  increase i n  nonproduct costs , were permitted. Throughout t h i s  

period, product cos t  increases were allowed to pass through to retaf  1 

prices only a f t e r  a one month delay. In a period of: rapidly raising i r i p u t  

pr ices ,  the resu l t ing  lags in retai l .  price hikes were allegedly respon- 

s i b l e  for  "substantial  gaps between available supply and quant i t ies  

demanded a t  posted prices" (Phel ps and Smith, p. 7 ) .  

The e f fec t  of r e t a i l  price controls upon r e t a i l  markets depends 

cruc ia l ly  upon whether o r  not price regulations imposed on upstream 



r e f i n i n g  a c t i v i t i e s  were b ind ing.  If r e f i n e r y  p r i c e  c o n t r o l s  were 

b ind ing,  then t h e  scenar io sketched i n  Sect ions 3.1 and 3.2, w i t h  p r i c e  

d i spe rs ion  and general p r i c e  l e v e l s  below t r u e  marginal c o s t  would de- 

s c r i b e  cond i t i ons  i n  t h e  i n p u t  market. As noted, t r u e  excess demand f o r  

t h e  o u t p u t  o f  some ( p r i c e  const ra ined)  r e f i n e r s  would have necess i ta ted 

a  form o f  non-pr ice a1 l o c a t i o n .  Under ac tua l  r e f i n e d  product  a1 l o c a t i o n  

r u l e s  , r e f i n e d  product  s e l l  e rs  were o b l i g e d  t o  supply c e r t a i n  p r i o r i t y  

users (defense a.nd a g r i c u l t u r a l  b u l k  purchasers) and t o  supply o t h e r  

purchasers w i t h  h i s t o r i c  amounts purchased by them i n  1972 (on a  month- 

by month bas is ) .  I f  r e t a i l e r  A  had an h i s t o r i c  c o n t r a c t  w i t h  a  r e f i n e r  

who was necessar i l y  const ra ined t o  s e l l  a t  a  low p r i c e  (because h i s  

a l l o c a t i o n  o f  o l d  o i l  was l a r g e  r e l a t i v e  t o  r e f i n i n g  capac i t y ) ,  then A 

would o b t a i n  low c o s t  i n p u t s .  I f  t h e  a l lowed r e t a i l  mark up was b ind ing.  

.on t h i s  r e t a i l e r ,  then he would be const ra ined t o  charge a  p r i c e  lower  

than t h a t  o f  a  r e t a i l e r  who faced h i g h  product  cos ts .  I n  t h i s  fashion, 

p r i c e  d i f f e r e n t i a l s  a t  t h e  r e f i n e r y  l e v e l  may have passed through t o  

r e t a i l  markets. 

I f  r e t a i l  markets were const ra ined and p r i c e  d i f f e r e n t i a l  s  ex is ted ,  

t h e r e  would have been excess demand f o r  t h e  products o f  those r e t a i l e r s  

f o r c e d . t o  s e l l  a t  a  low p r i c e .  Such excess demand need n o t  r e s u l t  i n  

n o t i c e a b l e  queues a t  r e t a i l  establ ishments, however, s ince  t h e  consumer 

has t h e  o p t i o n  t o  move t o  a  somewhat h ighe r  p r i c e d  s e l l e r  i f  supp l ies  a r e  

unava i l ab le  from t h e  low p r i c e d  source. There would a lso.  be a  tendency 

t o  a1 t e r  1  eve ls  o f  s e r v i c e  qual i . ty toward d s ' i  bud t i o n  where qual i t y  ad- 

j u s t e d  p r i c e s  a r e  equal. I n  t h i s  case, r e t a i l e r s  w i t h  access t o  low c o s t  

products would be expected t o  c u t  back on such c o s t l y  r e l a t e d  i tems as 

" f u l l  s e r v i c e "  (e .  g  . , pumpi ng gasol i ne, w i  ndow was h i  ng) , c r e d i  t , twenty- 

f o u r  hour serv ice ,  e tc .  



A t  l e a s t  one f a c t o r  would tend t o  reduce p o s s i b l e  p r i c e  d i f f e r e n t i a l s  

a t  t h e  r e t a i l  l e v e l  as compared t o  wholesale markets. I f  t h e  t y p i c a l  

r e t a i l e r  ob ta ined r e f i n e d  products from twc o r  more d i f f e r e n t  sources a t  

d i f f e r e n t  p r ices ,  then t h e  a l lowed r e t a i l  p r i c e  would be a  weighted 

average o f  h i g h  and low i n p u t  p r i c e s  s ince average a c q u i s i t i o n  cos ts  were 

used i n  computing r e t a i l  p r i c e  1  i m i t s .  This i s  r e a l l y  symmetric t o  t h e  

a n a l y s i s  o f  r e f i n e r y  markets, where average a c q u i s i t i o n  cos ts  f o r  crude 

o i l  formed the  bas is  f o r  a1 lowed r e f i n e d  product  p r i ces .  

The above d iscuss ion was p red ica ted  on t h e  hypothesis t h a t  Phasc I V  

c o n t r o l s  were b i n d i n g  a t  t h e  r e f i n e r y  l e v e l  . I f  however, they  were n o t  

e f f e c t i v e ,  then t h e  p i c t u r e  i n  t h e  r e t a i l  market would be very  d i f f e r e n t .  

I n  t h e  absence o f  b i n d i n g  c o n t r o l s  on r e f i n e r s ,  a l l  r e s e l l e r s  and r e t a i l e r s  

would face a  common p r i c e  (a1 l o w i  ng f o r  t r a n s p o r t a t i o n  d i  f f e r e n t i a l  s, 

e tc . )  ; hence a  source o f  d i s t o r t i o n  i n  r e t a i l  markets ( i n p u t  p r i c e  d i  f- 

f e r e n t i a l s )  would n o t  have been present .  I n  t h i s  case, r e t a i l  mark up 

c o n s t r a i n t s  a r e  o f  p r imary  importance. It i s  common t o  equate t h e  presence 

o f  p r i c e  c o n t r o l s  w i t h  observable shortages and queues. However, w i t h  

r e t a i l  r e f i n e d  product  p r i c e  c o n t r o l s  the re  would have been a  s t rong  ten- 

dency t o  reduce s e r v i c e  l e v e l s  (as discussed e a r l i e r )  i n  t h e  presence o f  

e f f e c t i v e  mark up c o n s t r a i n t s .  With such behavior,  p r i c e  c o n t r o l s  cou ld  

have been e f f e c t i v e  w i t h o u t  observable queues o r  shortages. 

3.4 Empi r i  ca l  Evi dence 

Previous s tud ies  (Kal t and Phel ps and Smith) have argued t h a t  t h e  

presence o f  p o s i t i v e  banked cos ts  i n  t h e  r e f i n i n g  i n d u s t r y  i n d i c a t e  t h a t  

p r i c e  c o n t r o l  s  , as imp1 emented s ince  e a r l y  1974, have n o t  been b ind ing  . 
However, t h i s  concl us ion  f o l  lowed from an examinat ion o f  i n d u s t r y  aggre- 

gates r a t h e r  than data on i n d i v i d u a l  f i r m s .  The fo rego ing d iscuss ion 



pointed out tha t  individual firms may be price constrained, even i f  industry 

banked costs a re  posi t ive,  i .e . ,  the dis tr ibut ion of banked costs among 

firms may be very uneven, and sane firms may be exploiting a1 1 a1 lowed ' . 

price increases . 
Evidence on . the  dis tr ibut ion of banked costs for motor gasoline i n  

various firms was examined t o  shed l i g h t  on t h i s  poss ib i l i ty .  Proprietary 

data on banked cost  1 eve1 s for  31 individual refining firms were obtained 

from FEA (FEO-96 Report: Bank 1 ,  F.E.A.  Office of Data Services).  Indi- . .  

vidual refining firms were considered to be price constrained i f  t he i r  

reported level of available cost  pass throughs for gas01 ine tha t  were not 

,taken ( i  .e . ,  banked cos t s )  were zero o r  negative i n  a given month. In 

t h i s  fashion, months i n  which price controls were b i n d i n g  for part icular  . 

firms were ident if ied.  To provide evidence on the fraction of domestic 

gasoline production tha t  was price constrained i n  various months, the 31 

firms in the sample were divided into three groups .. These groups corre- 

spond to  classes of:  

1 arge integrated re'finers; 

1 arge independent ref iners  ; and 

small ref iners  ; 

as defined i n  FEA pub1 icat ion FEA/B-751616 (Petroleum Market Shares). The 

sample of firms included 14 of the 16 firms c lass i f ied  as  "large integrated 

ref iners"  i n  t ha t  publication, 5 out o f  7 "large indgpendents," and 12 

small re f iners .  Itlformation on banked costs for the rema.i rider of firms 

i n  these categories; was riot avililable. 

In the same publication, gasoline market shares a re  published for the 

three d i f ferent  classes of firms. In 1974, large integrated firms supplied 74.8% 

of domestic gasoli'ne sa les ,  large independents amounted for 7.6% and  small 



re f iners  made u p  17.7% of the market .S Based upon these figures,  and the 

number of firms i n  our sample assigned t o  each category, "average" market 

shares fo r  individual firms in each category were computed. These- average 

market shares were then applied t o  the banked cos t  data t o  obtain estimates 

of  the percentages of domestic gasoline sa les  tha t  were price constrained 

i n  each month from November 1973 through December 1977. These figures 
6:. 

a r e  reported i n  Tab1 e ' 3 .I . 
The f i r s t  three columns i n  Table 3.1 show the percentage of firms i n  

each o f  the three categories tha t  experienced zero o r  negative banked 

costs  i n  a given month. In column four, the market share estimates have 

been applied to  the data in the f i r s t  three columns.. From these f igures ,  

i t  appears tha t  some firms had zero banks during a l l  months examined 

except two (November 1976 and February 1977). The share o f  the market 

tha t  was apparently constrained i s  qui te  large ear ly i n  1974, as would be 

expected from the rapid crude o i l  price increases tha t  occurred a t  t ha t  

time and the one month lags i n  allowed co.st pass throughs. Price con- 

s t r a i n t s  a lso appear to  be s igni f icant  from mid ,1975 through ear ly 1976, 

and again i n  mid to  l a t e  1977. The apparent i'neffectiveness of price 

controls in mid 1976 (and continuing on through ear ly 1977.) may have re- 

sul ted from changes i n  cost  pass through provisions adopted a t  t ha t  time. 

These changes made more generous allowances for  pass throughs of such 

nonproduct costs as s t a t e  and local tax increases,  depreciation of refinery 

capi tal  and pol 1 ution control equipment, maintenance and 1 abor costs ; . A t  

the  same time, there was a change i n  the formula used t o  compute allowed 

price increases; the so-called R and V factors  -- (see Federal Register,. 

June 30, ' 1976). c. 

I t  i s  qui te  possible tha t  the figures i n  Table 3.1 actual ly  understate 

the  degree to which controls were binding. As noted i n  Chapter 1 ,  a f t e r  



Table 3.1 

Percent o f  F i  rms w i t h  Zero. o r  Negat ive Banked Costs, and T h e i r  
Est imated Share o f  Domestic Gasol ine Produc t ion  63 

' PERCENT PERCENT PERCENT ESTIMATEO , 

OAT E SHALL L'ARG E LARGE TOTAL 
INOEPENOENTS INDEPENDENTS INTEGERATEO HARKET SHARE 



January 1975 t h e r e  were l i m i t a t i o n s  on how r a p i d l y  f i rms  cou ld  recoup 

accumulated banked cos ts .  Thus, some f i r m s  w i t h  p o s i t i v e  banks may 

have been constra ined.  Fur ther ,  some f i  rms may have consc ious ly  attempted 

t o  m a i n t a i n  banked cos ts  above some p o s i t i v e  l e v e l  , t o  p rov ide  a  margin 

f o r  e r r o r  and m i s c a l c u l a t i o n  i n  p r i c i n g  pol  i c i  es . 
The second t o p i c  on which emp i r i ca l  evidence i s  presented i n  t h i s  

chap te r  regards hypothesized p r i c e  d i s p e r s i o n  induced by c o s t  pass-through 

p r o v i s i o n s  i n  p r i c e  c o n t r o l  r e g u l a t i o n s .  To address t h i s  quest ion,  

monthly  wholesale spot  p r i c e s  f o r ,  gasol i n e  were obta ined f o r  four reg ions  

' i n  t h e  U.S. Data were obta ined on h igh  and low quota t ions  from a  sample 

o f  r e f i n i n g  f i r m s .  For some per iods,  p a r t i c u l a r l y  p r i o r  t o  1973, h i g h  and 

low quota t ions  were n o t  repo r ted  and o n l y  an average quo ta t i on  cou ld  be 

obta ined.  

Table 3.2 r e p o r t s  average p r i c e s  as w e l l  as average monthly p r i c e  

spreads (h igh  minus low p r i c e  q u o t a t i o n )  f o r  f o u r  d i f f e r e n t  per iods .  

Per iod  1  i s  t h e  p e r i o d  from January 1968 t o  August 1971 , and thus , i s  p r i o r  

t o  t h e  i n s t i t u t i o n  o f  general p r i c e  c o n t r o l s .  Per iod 1  was inc luded  as 

a  c o n t r o l  , aga.inst which p r i c e s  i n  l a t e r  per iods  cou ld  be compared. 

Per iod  2 covers t h e  p r i c e  c o n t r o l  p e r i o d  p r i o r  t o  May 1973, t h e  base 

p e r i o d  f o r  a l lowed p r i c e  increases under Phase I V  c o n t r o l s .  Per iod 3 goes 

from May 1973 through December 1974. Th is  corresponds t o  t h e  pre- 

e n t i t l e m e n t s  e ra  o f  Phase I V  c o n t r o l s .  F i n a l l y ,  Per iod 4  extends from 

January 1975 t o  December 1977 (pos t - e n t i  tl ements ) . 
The r a p i d  r i s e  o f  who1 esale gasol i n e  p r i c e s  d u r i n g  the  ten-year pe r iod  

covered i n  Table 3.2 i s  ev ident .  O f  g rea te r  i n t e r e s t ,  however, i s  t h e  

p a t t e r n  o f  p r i c e  d i spe rs ion  d i sp layed  i n  column 1. For a l l  f o u r  reg ions  

shown, 1  i t t l e  o r  no p r i c e  d i spe rs ion  was repor ted  p r i o r  t o  Per iod 3. The 

dramat ic  increase i n  repo r ted  p r i c e  spreads d u r i n g  Per iod  3  (Phase I V ,  



Table 3.2 

Gas01 i n e  P r i c e  D ispers ion  Under Various 
P r i  C E  Contro l  Pol i c i  es 

P r i c e  Average Ra t io  
Region D i f f e rence  ($/gal . )a P r i c e  ($/gal . ) (1 > / ( 2 )  

(1 1 (2 1 (3  1 

Cal i f o r n i a  : Pepiod 1 

Per iod  2  

Per iod  3  

Per iod  4  

11.8313 N.A. 

1  2.4787 .0167 

21.9999 .2 344 

34.9823 .0772 

Chicago : Per iod  1 

Per iod  2  

Per iod  3  

Per iod  4  

12.3923 .0202 

13.2625 N.A. 

23.1726 ,2265 

35.31 81 .0654 
- - 

Gul f Coast : 
-- 

Per iod  1  

Per iod 2 

Per iod 3  

Per iod  4  

10.5970 

11.4875 

21 .4916 

N.A. 

.0222 

.0044 

. I884 

N.A. 

Mid Cont inent :  Per iod  1  

Per iod  2  

Per iod  3  

Per iod  4  

..2949* 

N.A. 

3.291 7* 

1  .7959 

11.7615 .0278 

12.0750 N.A. 

21 .3154 .I544 

34.2087 .0052 

Source: O i l  and Gas Journal 

Note: Per iod  1  i s  p re-pr ice  c o n t r o l  , 1168-7/71 ; Per iod 2 covers Phases I and 11, 
8/71-4173; Per iod  3  i s  Phases I11 and I V ,  p re-Ent i t lements  Program, 
5173-1 2/74; Per iod  4  i s  pos t -Ent i  tl ements, 1175-12/77. 

. a. P r i c e  d i f fe rences a r e  d i  fferences between h igh  and 1 ow p r i c e  quota t ions  i n  
t h e  middle o f  each month. 

* Due t o  changes i n  r e p o r t i n g  p r a c t i c e s  and a  f a i l u r e  t o  r e p o r t  h igh  and 
low p r i c e s  i n  some per iods,  these e n t r i e s  represent  average p r i c e  d i f -  
ferences f o r  o n l y  a  p o r t i o n  o f  t he  p e r i o d  i n  quest ion,  



pre  en t i t l ements )  i s  evident  f o r  a l l  fou r  regions. As argued e a r l i e r  i n  

t h i s  chapter, t h i s  i s  the per iod  i n  which the greatest  degree o f  p r i c e  

d ispers ion .waul d  be expected. With the adoption o f  the En t i  tl ements Pro- 

gram, average crude o i  1 p r i ces  were more near ly  equal i zed across f i  rms . 
~onsequent ly ,  a  reduct ion i n  the degree o f  p r i c e  d ispers ion was a n t i c i -  

pated. As Tabl'e 3.2 shows, these expectat ions were rep1 i zed  i n  a1 1  fou r  
. . 

. regions.  

The s i g n i f i e a ~ c e  o f  these changes i n  p r i c e  spreads Trom per iod to  

per iod  was examined by comparing the d i  f ference i n  mean p r i c e  spreads i n  

d i f f e ren t  periods t o  the  standard dev ia t ions o f  these d i f ferences.  The 

r e s u l t s  o f  t h i s  ana lys is  of variance ind ica ted  t h a t  f o r  each o f  the fou r  

regions considered, the  mean l e v e l  of p r i c e  d ispers ion experienced i n  

Per iod 3  was s i g n i f i c a n t l y  greater  ( a t  5%) than mean p r i c e  d i s p e ~ s i o n  i n  

e i t h e r  Periods 1  o r  2. Likewise, f o r  t he  th ree  regions i n  which com- 

parisons were possib le,  p r i c e  d ispers ion was s i g n i f i c a n t l y  reduced i n  

Per iod 4 (compared t o  Per iod 3) .  

Some o f  the  d ispers ion i n  domestic r e t a i l  p r ices may we l l  have been 

due t o  the crude o i l  embargo and OPEC ca r t e l i za t i on ,  and the e f f e c t s  they 

had upon wor ld  petroleum products markets. These u n s e t t l i n g  events 

sh i f t ed  supply schedules f o r  r e f i n e d  products r a the r  v i o l e n t l y ,  and 

dur ing  the adjustment per iod  some p r i c e  d ispers ion would be expected t o  

a r i s e  n a t u r a l l y  as the  market searched f o r  a  new equi l ib r ium.  However, 

as noted i n  t he  nex t  chapter, the  l .evel o f  p r i c e  d ispers ion i n  f o re i gn  

gaso l ine markets genera l ly  exceeded U.S. d ispers ion p r i o r  t o  May 1973, 

b u t  was cons is ten t l y  lower than U.S. p r i c e  d ispers ion l e v e l s  a f t e r  t h a t  

t ime ( a t  l e a s t  u n t i l  mid 1976). 

On balance, t h i s  evidence on p r i ces  and banked costs ind ica tes  

t h a t  t he  e f fec t iveness o f  U.S. gasol ine p r i c e  con t ro l s  should not  be 



summarily dismissed. The absence of queues a t  gasoline stations and 

the observation that some firms maintained unexercised price increase 

allowances cannot be taken as cenclusive evidence. A t  the same time, 

however, the foregoing analysis has not provided estimates of the magni- 

tude of any constraining effect that occurred. This question i s  pursued 

i n  the following two chapters. Further, results presented i n  Table 3.2 

are important for ensuing empirical analysis since they indicate that  

gasoline price dispersion is not a mere data reporting anomaly, b u t  i s  

directly related to the structure of U.S. controls and' should be taken 

into account in any study of U.S.  gasoline prices. 



Chapter 4 

FOREIGN-DOMESTIC GASOLINE PRICE COMPARISONS 
BASED UPON PRQDUCTS MOVING IN TRADE 

Any analysis  of the e f f ec t  of price control pol icy upon U .S. 

gasol ine prices must consider the influence of such pol icy upon in ter -  

national t radc.  Both pr ior  t o  the imposition of cuntrols,  and under 

pr ice controls as  in s t i tu t ed  up t o  the present, the U .S. has Smported 

motor g a s o l i n e  from abrnad, Tahle 4.1 summarizes relevant aspccts of 

th i s  trade.' Imports were r e s t r i c t ed  pr ior  to  ear ly 1973, b u t  rose 

8 dramatically when mandatory quotas were remove i n  April 1973, even 

though the domestic price of gasol ine was nominally controlled. To some 

(e  . g . ,  Phel ps and Smith (1 976)) the  presence of trade indicates tha t  do- 

mestic controls a r e  ineffect ive.  Others, however, (e .g . ,  Kal t (1 977) 

and Roush (1976)) have provided part ia l  evidence tha t  imported foreign 

gasol ine (delivered to  domestic markets) has, a t  times, been more ex- 

pensive than domestic gasoline and for  t h i s  reason have dismissed the i m -  

ports argument. However, no explanation has been offered for  the obser- 

vation tha t  imports occurred throughnut the period. In general, the 

relat ionship between foreign and domestic prices and U .S. price control 

policy has not been analyzed empirically. This relationship i s  the 

topic of  t h i s  chapter. 

4.1 International Trade and Foreign-Domestic Price Relationships' 

The basic premise underlying any comparison of prices i n  two o r  

more markets i s  t ha t ,  i n  the absence of impediments to competition among 

buyers and s e l l e r s ,  the price of a given item will be the same in 



Table 4.1 

U.S. IMPORTS OF MOTOR GASOLINE 

a ~ o u r c e :  Monthly Energy Review. Figures a r e  thousands o f  bar re l s  per day. 

Domes t i c Percent 
, ; ~ o n s u r n ~ t i o n ~  Importsa . Imports . Percent Dis t r ibut ion of  Imports b 

b ~ o u r c e :  U . S .  Foreign Trade Imports-Commodi t y  by Country; U .S. Bureau o f  Census. 

1972 

1973 

1973 (Jan.-April)  

1 973 (May-Dec .:I 

1974 

1975 

1976 

1977 
i 

'primarily represents shipments from Canada, Mexico, West Africa,  and the  Far East. See footnote 1 

(Chapter 4 )  $3r a l i s t  of  countr ies  included i n  the  four foreign export regtons,  

(thousands of  bbl. per day) 

6,376 68 

6,674 1 34 

7 2 

161 

6,537 2 04 

6,675 1 84 

6,978 131 

7,142 21 3 

1.07 

2.05 

3.12 

2.76 

1.88 

2.98 

No. Europe Mediter- Caribbean Persian otherC 
ranean Gul f 

0 27 43 0 30 

20 14 2 4 4 38 

2 5 2 9 31 6 9 

7 17 42 12 2 2 

2 13  5 3 1 31 

11 3 6 2 7 10 16 



two d i f f e r e n t  markets, except f o r  t ranspor ta t ion  costs .  This p ropos i t i on  

requ i res  on ly  t h a t  buyers shop among a l l  supply sources f o r  the  lowest 

de l i ve red  p r i ce ,  and t h a t  s e l l e r s  i n  a l l  markets a re  compet i t ive.  I n  

t he  absence o f  t rade p o s s i b i l i t i e s ,  the re  i s  no automatic tendency f o r  

p r i ces  i n  d i f f e r e n t  markets t o  equal ize. Without trade, p r i ces  i n  a 

given market depend o n l y  on supply and demand condi t ions i n  t h a t  market, 

e . g . , upon income 1 eve1 s , preferences, f a c t o r  suppl i es , techno1 ogy and 

market s t ruc tu res .  

Figure 10 shows a domestic market f o r  a commodity, where S and D 

are, respect ive ly ,  domestic supply and demand schedules. I n  the  absence 

o f  trade, the equ i l  i b r i  um p r i c e  and quan t i t y  a re  Pc and Qc. To analyze 

the  e f f e c t  o f  t rade  between markets i t  i s  convenient t o  form an "excess 

demand" schedule, obtained by hor i zon ta l  l y  sub t rac t ing  the supply curve 

from the demand curve i n  Figure 10. The domestic excess demand curve i s  

shown as EDD i n  Figure 11 ; note t h a t  excess demand i s  zero a t  the (no 

t r ade )  equ i l i b r i um  p r i c e  PC. An excess supply curve from fo re i gn  markets 

( impor ts)  may be obtained i n  symmetric fashion, by sub t rac t ing  fo re ign  

demand from fo re i gn  supply, a t  each p r i ce .  A fo re ign  excess supply curve, 

w i t h  p r i ces  measured i n  the  foreign market (and appropr ia te ly  adjusted 
- 

f o r  currency exchange r a t e s )  i s represented by ESF i n  Figure 11 . (Here- 

a f te r ,  f o r  s i m p l i c i t y ,  the  " foreign market" i s  taken t o  represent a l l  

f o re i gn  count r ies  -- the  r e s t  o f  the world.) 

The foreign supply curve i n  Figure 11 i s  drawn under the  assumption 

t h a t  the  supply o f  f o re i gn  gas01 i n e  t o  the U.S. i s  h i g h l y  e l a s t i c ,  The 

o n l y  estimates o f  which we are aware   helps and Smith, 1976) place t h i s  

supply e l a s t i c i t y  a t  about 10.0, i .e., a 1 percent increase i n  p r i c e  

would, i n  the absence o f  r e s t r i c t i o n s ,  induce a 10 percent increase i n  import  

supply. I n  the  shor t  run, i t  may we l l  be t h a t  1 i m i t a t i o n s  i n  the capac i ty  

. . 
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of storage and handl ing fac i l  i t i e s  would r e s t r i c t  supply increases,  b u t  

these constraints  would be temporary in nature. 

To s t a t e  foreign products in prices relevant for  domestic market 

consideration, i t  is  necessary to add i n  any costs associated with 

transporting the commodity between the two markets. In Figure 11, a 

constant uni t  t ransport  cost ,  t ,  (including handl ing, shipping, 

insurance, e t c .  ) has been added t o  the foreign excess supply curve t o  

yield an excess supply schedule ESF measured in terms of landed domestic 

p r i c e s .  The resul ti ng equi 1 i  bri urn i s  characterized by a domestic price 

P (lower than the "no t rade" price PC) and by imports into the domestic D 
market of  QM u n i t s  per period. Further, notice tha t  the equilibrium 

foreign price (PF) d i f f e r s  from the domestic price by exactly t ,  the 

transportation cost  per u n i t .  

A1 though the poss ib i l i ty  of trade tends to  bring prices into prox- 

imity (allowing for  t ransport  c o s t s ) ,  the actual presence of trade (posi- 

t i v e  imports o r  exports from the domestic market) i s  not required for  

price equalization. I f  ESF i n  Figure 11 were shif ted up  by an amount 

su f f i c i en t  t o  r a i se  the landed foreign pr ice ( a t  zero supply) above PC, 

no t rade would occur. In t h i s  case,  the difference between domestic and 

foreign equilibrium prices (without t rade)  i s  not su f f i c i en t  t o  pay the 

f re ight .  The purpose of  highlighting t h i s  case is  to point out tha t  an 

absence of actual trade'does not imply tha t  prices i n  the two markets 

a re  unrelated; ra ther ,  the opposite i s  t rue.  In the absence of trade 

impediments, t rade will not occur only i f  autarkic equilibrium prices 

a re  too close.  Further, the poss ib i l i ty  of trade i imi ts  (within t )  the 

difference i n  prices i n  the two markets. 



4.1.1 Trade R e s t r i c t i o n s  

Pub1 i c l y  imposed t rade  r e s t r i c t i o n s  a r e  common and v a r i e d  i n  form. 

Perhaps t h e  most p reva len t  i s  t h e  impor t  t a r i f f ,  an exc ise  t a x  on i tems 

e n t e r i n g  a  coun t ry  from abroad. such t a r i f f s  may a l s o  be imposed by 

r e q u i r i n g  any impor te r  t o  o b t a i n  a  l i c e n s e  ( a t  some s t a t e d  c o s t  pe r  u n i t  

imported)  f o r  i tems purchased i n  f o r e i g n  markets. The e f f e c t  o f  a  

constant  pe r  u n i t  t a r i f f  i s  equ iva len t  t o  an increase i n  t r a n s p o r t a t i o n  

cost ,  and i t s  i n f l u e n c e  on f o r e i g n  and domestic p r i c e s  may be v i s u a l i z e d  

by s h i f t i n g  ESF upward i n  F igure  11, by t h e  amount o f  t h e  t a r i f f .  As a  

r t s u l  t, t h e  l e v e l  o f  t rade  i s  reduced (perhaps t o  zero)  and t h e  range 

o f  poss ib le  p r i c e  d i  f f e r e n t i a l  s  between f o r e i  gn and domestic markets i s  

widened. I n  equi1.i brium, however, t h e  d i f f e r e n c e  i n  p r i c e s  w i l l  n o t  

exceed t h e  sum o f  pe r  u n i t  t a r i f f  and t r a n s p o r t  fees.  

Another common form o f  t r a d e  r e s t r i c t i o n  i s  t h e  impor t  quota, a 

f i x e d  l i m i t  upon t h e  amount o f  an i t e m  t h a t  may be imported i n  a  g iven 

per iod .  I n  e f f e c t ,  i t  t runcates  the  a v a i l a b l e  supply from abroad, and 

tends t o  r a i s e  t h e  domestic p r i c e .  I n  F igure  12, t h e  e f f e c t  o f  a  quota 

r e s t r i c t i n g  impor t  l e v e l s  t o  & i s  shown; i n  t h i s  diagram, t h e  d i f -  

ference i n  f o r e i g n  and domestic p r i c e s  now exceeds t (where t i n c l  udes 

t r a n s p o r t a t i o n  and t a r i f f  fees) .  I n  general , a  quota i s  e f f e c t i v e  o n l y  

i f  i t  induces such a  p r i c e  d i f f e r e n t i a l .  

By i nduc ing  a  p r i c e  d i f f e r e n t i a l  , an impor t  quota a r t i f i c i a l l y  i n -  

creases t h e  value o f  r i g h t s  t o  impor t  up t o  t h e  quota l i m i t .  I n  r i g u r e  12, 

t h e  value o f  a r i g h t  t o  impor t  (e.g., t h e  value o f  n l i c e n s e  t h a t  permi ts  

such impor t s )  i s  P,, - (PF + t )  pe r  u n i t .  I f  t h e  l e v e l  o f  t h e  quota 

(supply o f  l i c e n s e s )  i s  s e t  w i t h o u t  r e l a t i o n  t o  f o r e i g n  and domestic 

p r ices ,  then t h e  value of these impor t  r i g h t s  w i l l  f l u c t u a t e  w i t h  changes 

i n  f o r e i g n  and domestic supply and demand schedules. 
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In addi t ion t o  simple t a r i f f s  and quotas, o ther ,  more sub t l e ,  t r ade  

ba r r i e r s  may e x i s t .  These would incl  ude fees  o r  condit ions f o r  membership 

i n  commodity t rad ing  unions, foreign exchange control s , e t c .  Pr ivate  

t rade  ba r r i e r s  may a l so  a r i s e  i f  t he  supply o f  an item to a pa r t i cu l a r  

country i s  e f f ec t i ve ly  monopolized. While t he  discussion above focussed 

on r e s t r i c t i o n s  on imports, export controls  a r e  a l so  poss ible  though they 

tend t o  be much l e s s  prevalent  than import r e s t r i c t i o n s .  Further,  the  

e f f e c t s  o f  export control po l ic ies  a r e  generally symmetric t o  import 

impediments, i . e . ,  an export quota (o r  l i m i t )  by an exporting nation y i e ld s  

pr ice  e f f e c t s  symmetric t o  an import quota imposed by t he  importing 

nation.  

4.1.2 U.S. Res t r i c t ions  on Petroleum Imports 

In 1959, t he  United S ta tes  i n s t i t u t e d  t he  Mandatory Oil Import 

Program (MOIP). Under t h i s  program, t he  continental  United S ta tes  was 

divided i n to  two areas :  ( a )  D i s t r i c t s  I-IV, the  region e a s t  of  t he  Rocky 

Mountains, and (b )  D i s t r i c t  V ,  t h e  region west o f  t he  Rockies. A t h i r d  

area designated under t h i s  progrdm was the  Commonwealth of  Puerto Rico. 

The MOIP s e t  volumetric 1 imits  on amounts of  crude o i l ,  unfinished o i l s ,  

.and f in ished products t h a t  could be imported i n to  each o f  t he  above 

th ree  a reas .  Imports o f  gasol ine ,  crude o i l  and o the r  products were a l so  

subject  t o  an import duty. For imports from most countr ies ,  t he  r a t e  o f  

duty on gas01 i ne  and crude o i l  was 1 .25 cents  per gallon and 0.1 25-0.250 

(depending on grav i ty )  cents  per. gal lon respect ively .  

This quota system on imports of crude o i l ,  unfinished o i l s ,  and 

f in ished products was revised on April 18,  1973. Under t h i s  program, a 
, 

provision was made f o r  a gradual t r a n s i t i o n  from the  ex i s t i ng  quota method 

f o r  import control t o  t he  i n s t i t u t i o n  of a system of  l fcense  fees  
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appl icable  to  these imports. Beginning May 1 , 1973, a fixed amount of 

crude o i l ,  unfinished o i l s  and finished products could be imported into 

the United States  t e r r i t o r y  to  the aforementioned three areas without 

payment of 1 icense fees .  Volumetric l imi ts  were imposed on these imports 

from a l l  countries other  than Canada and Mexico. Imports i n  excess of 

these volumetric 1 imits could be imported from abroad, b u t  only i f  1 icense 

fees were paid. I t  i s  in te res t ing  to  note tha t  while l imi t s  were imposed 

on the  volume of fee exempt imports of  crude o i l ,  and unfinished products 

from Canada, imports of  Canadian finished products were excluded from 

these 1 imits. In addition to  these changes, the maximum level of  imports 

of crude o i l ,  unfinished o i l s ,  and finished products tha t  could be imported 

without payment of  l icense fees was to  be reduced for  each subsequent year. 

Effective May 1 ,  1980, a l l  imports of crude o i l ,  unfinished o i l  and f in-  

ished products a re  scheduled to  become subject t o  l icense fees.  (With 

the i n i t i a l  policy change, the old import duties were suspended. They 

were, however, re instated i n  a l a t e r  period as explained below. ) 

As s ta ted  e a r l i e r ,  imports over and above imposed volumetric l imi t s  

were subject t o  l icense fees. There have been several changes i n  these 

regulations since May 1 ,  1973. These changes a re  summarized i n  Table 4.2 

and Table 4.3. Table 4.2 s h ~ w s  the amount of 1 icense fees e f fec t ive  i n  

various time periods. 

Beginning February 1 ,  1975, a swpplemsntal fee o f  $1 .Q0 par barrel 

was imposed on a l l  imports of crude o i l ,  unfinished o i l s ,  and finished 

products. This fee was then increased to  $2.00 per barrel e f fec t ive  

June 1 ,  1975. The supplemental fee was subsequently eliminated on 

imports e f fec t ive  December 2 2 ,  1975. I t  should be noted tha t  the sup- 

plemental fee was waived or reduced for  ref iners  located i n  t e r r i t o r i e s  

of the United Sta tes ,  so tha t  they were not t reated less  favorably than 

domestic ref iners .  In addition, i f  motor gas01 ine was manufactured in 



Tab le  4.2 

IMPORT FEE SCHEDULES 
( f i g u r e s  a r e  c e n t s  p e r  b a r r e l )  

Tab le  4.3 

U .S . IMPORT CONTROL POLICY 

E f f e c t i v e  Date 

Nov. .1 !lay 1 Nov . .:1 Feb. 1 
1973 1974 1974 1975 

Crude 

Gasol i ne 
f rom Count r f  es 
Other  Than 
Canada 

Gasol i ne f rom 
Canada 

. 

10.5 

5Za0  

0.0 

Suppl emental 
Fee on A1 1 

Impo r t s  

NO 

NO 

YES 

NO 
A 

7- 

Pre- 
May 1, 1973 

May 1 , 1 973- 
Jan. 31 , 1975 

Feb. 1 , 1975- 
Dec. 21, 1975 

Dec. 22, 1975- 
Presen t  

13.0 

54.5 

0.0 

I m p o r t  
Quotas 

i n  E f f e c t  

YES , 

YES . 

YES 

YES 

15.5 

57.0 

5.7 

Impor ts  
Oher and 
Above t h e  

Quotas 

NO 

YES 

YES 

YES 

18.0 

59.5 

6 .O 

Impo r t  
Duty  

YES 

NO 

YES 

YES 

21 .O 

63 .O 

63.0 

L i cense  
Fee on 

Impor ts  Not 
Sub jec t  t o  

Quotas 

- - - 

YES 

YES 

YES 



American Samoa, Guam, the Virgin Islands o r  i n  a foreign t rade zone, 

and transported by vessels under United States  reg is t ry ,  the 1 icense fee - 
payable was a t  the r a t e  applicable t o  the feedstock from which gasoline 

was manufactured. 

..The existence o r  nonexistence of import quotas, import duty, l icense 

fees ,  and supplementary fees a re  shown i n  Table 4 . 3 .  Note here tha t  a f t e r  

February 1 ,  1975, both import duty as well as l icense fee are  i n  e f f ec t .  

Regulations require only payment of e i the r  the import duty or  the 

l icense fee ,  whichever i s  applicable. 

4.2 Foreign Trade and Price Controls 

A simple price control pol icy,  where a ce i l ing  Price (P) i s  imposed 

a t  a level below the competitive equilibrium price i s  depicted i n  

Figure 13, for a country not involved i n  international t rade.  The 

unsat isf ied demand created by the price ce i l ing  i s ,  in t h i s  case, 

QD - . The ef fec t ive  excess demand in such a s i tua t ion  i s  drawn i n  

Figure 14 as the sol i d  1 ine EDc. A "shadow" excess demand curve, which 

would be realized i f  price controls were removed, i s  represented by a 

dashed 1 ine.  An excess supply scheditl e ,  for  foreign se l l  e r s ,  i s  shown 

as ESF and i s  drawn to  incorporate relevant transportation charges, 

t a r i f f s ,  e t c . ;  i . e . ,  i t  i s  drawn in terms of delivered r ices .  
!not shown i n  Figure 14) 

I f  thc domcstic price cc i l ing  i s  s c t  bclow thc landcd forcign pr ice , /  

and i f  the ce i l ing  price i s  imposed on foreign as well as domestic 

product, then petroleum product imports would be expected to  disappear 

as a consequence of price controls .  A1 ternat ively,  i f  the landed price 

of foreign imports could be charged d i rec t ly  to  consumers, excess demand 

would be eliminated by high cos t  foreign imports, whi1e.thos.e 
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a b l e  t o  o b t a i n  domestic supp l ies  would pay o n l y  t h e  c e i l i n g  

p r i c e  F. Under Phase I and I 1  p r i c e  con t ro l s ,  imported products were 

a l lowed t o  s e l l  a t . p r i c 2 s  above t h e  c e i l i n g  l e v e l ,  b u t  o n l y  if impor ts  

were phys ica l  l y  separated from domestic suppl i e s  a t  a1 1  processing stages. 

Since such d u p l i c a t e  f a c i l i t i e s  a re  very c o s t l y ,  i t  seems u n l i k e l y  (see 

Johnson, 1975) t h a t  t h i s  o p t i o n  was ever  exerc ised t o  any s i g n i f i c a n t  

ex ten t .  

' When p r i ce '  c o n t r o l s  were fri?tfa11y i n s t i t u t e d  i n  t h e  U.S .  (August 

1971 ) impor t  quotas on crude 01 1  and r e f i n e d  products were f 11 e f f e c t  

(see Sect ion  4.1.2). I n  t h e  presence o f  impor t  r e s t r i c t i o n s ,  and a  con- 

sequent f o r e i  gn-domestic p r i c e  d i  f f e r e n t i a l  , b i n d i n g  p r i c e  c o n t r o l  s  

imposed i n  t h e  domestic market need n o t  e l i m i n a t e  imports.  However, i f  

p r i c e  c o n t r o l s  a r e  e f f e c t i v e  then t h e  s i z e  o f  t h e  fore ign-domest ic  p r i c e  

spread w i  11 be reduced ( c e t e r i  s  p a r i  bus ) when c o n t r o l  s  a r e  imposed. 

Th is  i s  shown, i n  F igu re  14, as a  c o n t r o l l e d  p r i c e  d i f f e r e n t i a l  o f  
- 
I? - (PF+ t )  under. c o n t r o l s  as compared ' t o  PD - ( P F +  t )  w i t h o u t  domestic 

p r i c e  c o n t r o l  s  . 
4.2.1 A More Complicated P r i c e  Contro l  System 

As noted i n  Chapter 1  , t h e  petroleum i n d u s t r y  was sing1 ed o u t  f o r  

s p e c i f i c  p r i c e  c o n t r o l  t reatment  i n  e a r l y  1973. A t  a ~ p r o x i m a t e l y  t h e  

same t ime, t h e  system o f  mandatory crude o i l  and petroleum product  

quotas was phased o u t  and rep laced by a  system o f  impor t  d u t i e s  1  ev ied  

on those n o t  h o l d i n g  impor t  1  icenses. With t h e  al lowance o f  impor ts  

above 01 d quota 1 eve1 s, t h e  c o n s t r a i n t  separa t ing  domestic and del  i v e r e d  

f o r e i g n  p r i c e s  was removed. Under a  s imple p r i c e  c o n t r o l  system, t h e  

a b o l i t i o n  o f  mandatory quotas would have been expected t o  e l i m i n a t e  

e i t h e r  t h e  p r i c e  d i  f f e r e n t i a l  , o r  f o r e i g n  impor ts .  However, n e i t h e r  

occur red and t h e  o n l y  ,p laus ib le  exp lanat ion  f o r  t h i s  f a c t  1  i e s  i n  t h e  



complex i ty  o f  t h i s  new system o f  petro leum product  p r i c e  c o n t r o l s .  

Under t h e  system o f  petroleum product  p r i c e  c o n t r o l s  i n  e f f e c t  

from e a r l y  1973 on, a n a l y t i c a l  s tatements regard ing  t h e  re1 a t i o n s h i  p 

between f o r e i g n  and domestic p r i c e s  become d i  f f i c u l  t f o r  two reasons. 

The f i r s t  concerns Phase I11 and I V  c o n t r o l s ,  and t h e  p o l i c y  o f  bas ing 

c e i l i n g  p r i c e s  upon p r i c e s  observed i n  an h i s t o r i c  p e r i o d  p l  us allowances 

f o r  c o s t  increases.  Fur ther ,  enactment o f  EPAA i n  l a t e  1973 gave r i s e  

t o  d i s p a r i t i e s  i n  average crude o i l  cos ts  across r e f i n i n g  f i r m s .  Both 

p o l i c i e s  c reated d i f f e r e n t  p r i c e  c o n t r o l  schedules f o r  d i f f e r e n t  f i r m s  

and, as noted i n  Chapter 3, tended t o  r e s u l t .  i n  p r i c e  d ispers ion .  I n  

t h e  absence o f  a unique domestic p r i c e  (even i n  a r e s t r i c t e d  geographic 

market area), p r i c e  comparisons a re  complicated. If, d u r i n g  t h i s  per iod,  : 

p r i c e  c o n t r o l s  were b i n d i n g  f o r  some f i rms  b u t  n o t  f o r  o thers ,  then 

marqinal  domestic suppl i e s  a re  produced by unconstra ined f i  rms . The ou tpu t  

o f  const ra ined f i rms  i s  e f f e c t i v e l y  l i m i t e d  by t h e  p r i c e  c o n t r o l  

.apparatus (see Fi'gure 5A). I n  such a situat.i 'on 

f o r e i g n  products cou ld  be compe t i t i ve  i n  domestic markets even i f  t h e  

1 anded f o r e i g n  p r i c e  exceeds t h e  "average" p r i c e  o f  domestic suppl i e s  . 
A l l  t h a t  i s  r e q u i r e d  i s  t h a t  t h e  p r i c e  o f  fo re ign  impor ts  be compe t i t i ve  

w i th .  t h e  h ighes t  p r i c e d  domestic output ,  i .e., marginal o u t p u t  produced 

by unconstra ined domestic f i r m s  . 
'd Th is  s i t u a t i o n  i s  g r a p h i c a l l y  por t rayed i n  F igure  1 5  where S 

represents t h e  domestic supply curve. Pb i s  t h e  e f f e c t i v e  c e i l i n g  p r i c e  

f o r  a s e t  . o f  const ra ined domestic f j rms,  and Q i s  t h e  ou tpu t  o f  these 
0 

f i rms .  That p o r t i o n  o f  t h e  supply schedule t h a t  l i e s  above Po i s  

produced by unconstra ined f i rms . A fo re ign  supply curve i s  drawn as 

ESF ( d e l i v e r e d  p r i c e s ) .  As shown, t h e  l l ighest  domestic p r i c e  i s  PM and 

t h i s  i s  rece ived by unconstra ined domestic producers and by f o r e i g n  
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supp l i e rs .  I n  t h e  s i t u a t i o n  shown, f o r e i g n  supp l i es  c o n s t r a i n  t h e  

maximum domestic p r i c e ,  b u t  exceed t h e  average domestic p r i c e .  

I n  a d d i t i o n  t o  cons idera t ions  o f  p r i c e  d ispers ion ,  t h e r e  i s  a  

second reason why foreign-domestic p r i c e  comparisons must be made w i t h  

caut ion .  Under Phase I11 and I V  c o n t r o l s ,  t h e  c o s t  o f  imported petroleum 

(crude o i l  and f i n i s h e d  products )  was a l lowed t o  pass through i n t o  t h e  

c e i l i n g  p r i c e  o f  f i n a l  products. Under t h i s  p o l i c y ,  p r i c e  c o n t r o l l e d  

r e f i n i n g  f i rms  may w e l l  have been w i l l i n g  t o  purchase f o r e i g n  gas01 i n e  

a t  p r i c e s  t h a t  exceeded t h e  p r i c e  they  were a l lowed t o  charge domestic 

customers. I f  a  r e f i n i n g  f i r m  was e f f e c t i v e l y  p r i c e  constra ined,  one 

way t o  r a i s e  i t s  c e i l i n g  p r i c e  would be t o  impor t  h igh  c o s t  f o r e i g n  

gasol ine.  Although t h e  f i r m ' s  average c o s t  wouid be increased by such 

ac t i on ,  do1 1  ar- for-do1 1  a r  pass throughs f o r  impor ts  woul d  r a i s e  i t s  

c e i l i n g  p r i c e  by t h e  same amount; i n  terms o f  p r o f i t s ,  t h e  f i r m  would be 

i n d i f f e r e n t  t o  such changes. However, purchase o f  impor ts  would a1 1  ow 

i t  t o  expand sa les  volume and t o  increase i t s  share o f  t h e  domestic 

market. 

I n  t h e  remainder o f  t h i s  chapter,  several  o f  t h e  hypotheses i m -  

p l  i c i  t i n  t h e  preceeding d i s c ~ ~ s s i o n  a r e  examined e m p i r i c a l l y .  A1 though 

t h e  pr imary concern i s  w i t h  the  e f f e c t  o f  p r i c e  c o n t r o l s  as c u r r e n t l y  

imp1 emented, t h e  p e r i o d  from 1969-1 977 i s  examined t o  p rov ide  corrobora-  

t i o n  f o r  t h e  approach used, and t o  t r a c e  t h e  h i s t o r i c  i n f l u e n c e  o f  

var ious pol  i c y  p rov i s ions  . 

4.3 Data Used i n  Empir ica l  Study o f  Wholesale Pr ices  

I n  t h i s  sectio,n, sources and c h a r a c t e r i s t i c s  o f  data used i n  

emp i r i ca l '  work a r e  described. Three general types o f  data, f o r e i g n  

and domestic wholesale pr ices ,  t r a n s p o r t a t i o n  costs, and U.S. impor t  



fees a r e  discussed. 

4.3.1 Who1 esal e Gas01 ine Prices 

The wholesaie price data used here were obtained from P l a t t ' s  

Oil Price Handbook (1 968-1 977). Domestic gasol ine prices (centslgal lon)  

a r e  prices quoted fo r  regular gasol ine a t  re f iner ies  and terminals i n  

four U.S. c i t i e s ,  New York, Boston, New Orleans, and Los Angeles. The 

period of aggregation i s  one month, and average monthly low and high 

quotations a r e  reported. These prices a r e  described as  FOB re f iner ies ,  

p i  pel i ne terminals, o r  vessel s (whichever i s  appropriate) and a re  for  

"open-spot" transactions w i t h  shipment avai lable  w i t h i n  ten days. 

International who1 esal e prices were a1 so obtained from P la t t  Is 

(1 968-1 9771 fo r  four foreign t rade centers ,  Northwest Europe (Rotterdam), 

the Mediterranean ( I t a l y ) ,  the Caribbean, and the Middle East. Prices 

used a re  FOB fo r  regular (90192 octane) gasol ine. 

Prices avai lable  from I t a ly  and Rotterdam a re  low and h i g h  spot 

quotations on the 15th day of each 'month. Analysis of data from these 

two foreign supply sources indicated tha t  the two price se r i e s  follsw 

one another very closely over time. However, I t a l i an  prices a r e  almost 

always s l igh t ly  lower (about 2%)  than  otterd dam prices.  This i s  probably 

due t o  the f a c t  t ha t  I t a l i an  quotations a re  on a "cargo" basis,  while 

Rotterdam prices a re  for  "barge" l o t s  and thus represent smaller quan- 

t i t i e s .  The observed pr ice d i f fe rent ia l  i s  no doubt due to  quantity 

discounts and, therefore,  Rotterdam price data presented 1 a t e r  should be 

i nterpreted accordi rlgiy , 

Two sources of gasol ine price information were available for  the 

Caribbean and Middle East. The f i r s t  source i s  denoted "cargo pr ices ,"  

prices l i s t e d  by major international market suppliers i n  the two regions; 



these a re  essent ia l ly  "posted prices.  " Again, monthly prices for  90/92 

octane regular gasol ine were obtained for  the period 1968-1 977. A1 though 

high and low quotations were avai lable  from each region, only the averacjs 

quotation fo r  each month was col lected.  This practice was followed be- 

cause the number and ident i ty  of individual f i rms  reporting prices varied 

over the sample period; averages were used to  reduce any bias tha t  m i g h t  

have been i nvol ved in varying reporting practices . The second source of  

price information for  these two regions i s  denoted "cargo price notes," 

avai lable ,  by m o n t h ,  from P l a t t ' s  f o r  the years 1971-1973 only. These 

prices a re  considered to  be a more r e a l i s t i c  indication of actual trans- 

action prices a t  mid-month for  the two areas.  An attempt was made to  

r e l a t e  s t a t i s t i c a l l y  the two s e t s  of price data over the period when 

both were avai lable .  However, a simple regression of "cargo prices" on 

"price notes" had rather  low explanatory power. An examination of  the 

raw data indicated the following. On average, the two s e t s  of prices 

differed by l e s s  than .5 cents per gallon and these differences were not 

s t a t i s t i c a l l y  s igni f icant .  "Cargo prices" (postings ) often remain 

s t ab le  for  several months, despite month to  month fluctuations i n  "price 

notes" and a re  revised only i f  a systematic difference between the two 

remained fo r  several consecutive months. Since the preferred price 

se r i e s  (pr ice notes) was avai lable  for  only a portion of the period 

studied, cargo prices were used i n  empirical analysis .  

The choice of foreign market centers was largely dictated by 

ava i l ab i l i t y  of consis tent ly  reported price data. .From Table 4.1 , 

however, i t  i s  evident tha t  these tour international supply centers account 
Imported 

f o r  the ti-ul'k. o f '  foreign gasol ine suppl i e s / to  the U .S. The only major excluded 

source of import supply to  the U.S. i s  Canada. The reasons for excluding 



Canadian price data from this analysis a re  discussed l a t e r  i n  this re- 

port .  

The four domestic market centers were chosen, i n  par t ,  because they 

represent major population centers,  and diverse geographic local es i n  

the U.S. In addition, investigation of  t rade s t a t i s t i c s  for  the U.S. 

du r i  ng the period 1972-1 976 i ndicated tha t  most forei  gn gas01 i ne ( i m -  

ported from the foreign supply points s tudied)  entered U.S. customs 

d i s t r i c t s  I ,  11, V and VI (combined), and VII. Each of the U.S. c i t i e s  

studied i s  the l a rges t  population. center i s  one of these d i s t r i c t s .  

4 .3 .2  Transportation Costs 

For a1 1 of the forei  gn-domestic transportation poss ib i l i t i e s  

studied, the relevant mode of transportation i s  the tanker vessel. Since 

1969, i t  has become customary to  quote tanker ra tes  (fees paid for  

transporting a cargo from one port t o  another) i n  terms of "Worldscale," 

the Worl dwi de -Tanker Nominal Scal e.  Worl dscal e ,  compil ed and reported 

by the International Tanker Nominal Freight Scale Association, L t d .  and 

the Association of  Ship Brokers and Agents, Inc. (various years)  i s  es- 

s en t i a l ly  an estimate of  the variable cost  (including fuel ,  labor ,  

i nsurance, hand1 ing port charges, et'c. ) of  shipping a cargo from point A 

t o  point B i n  a "standard vessel ." As prices of variable inputs and 

shipping technology change over time, these figures a re  updated (usually 

once every year o r  s i x  months i n  recent t imes).  Worldscale i t s e l f  i s  not 

a transport  fee,  of '  course, since equilibrium tanker ra tes  f luctuate  w i t h  

regional changes i n  the supply and demand for  tanker services.  However, 

i t  does provide a convenient format fo r  reporting actual tanker r a t e s .  

Worl dscal e f i  gures were coll ected for  the fo l l  owing forei gn-domestic 

route combinations : 



O r i g i n  -- Rotterdam, Augusta ( I t a l y ) ,  Quoins I s l a n d  (Middle 

East), and Aruba, Nether l  ands A n t i l  1  es (Caribbean); 

D e s t i n a t i o n  -- ~ o s t o n ,  New York, New Orleans, and Los Ange!es. 

Thus, data on s i x t e e n  s p e c i f i c  p o r t  t o  p o r t  rou tes  were gathered. 

Spot c h a r t e r  r a t e s  (expressed as percent  o f  Worldscale) f o r  t h e  

fo l l ow ing  general rou tes  a r e  repor ted  i n  H. P. Drewry, Shipping Con- 

su l  t a n t s  , Ltd .  (var ious  years ) : 

a. Northwest Europe t o  Nor th  America; 

b. Mediterranean t o  Nor th  America; 

c.  Pers ian  Gul f  t o  Western Dest ina t ions ;  

d. Pers ian G u l f  t o  Eastern Dest ina t ions ;  

e. Caribbean t o  U.S. G u l f  Coast; and 

f. Caribbean t o  U.S. A t l a n t i c  Coast. 

Rates repor ted  on these general rou tes  were used t o  compute r a t e s  f o r  

s p e c i f i c  c h a r t e r  t r i p s  f o r  our .  sample o f  f o r e i g n  and domestic market 

centers;  e.g., t h e  .Caribbean t o  U .S. A t l a n t i c  Coast r o u t e  was taken t o  

represent  s h i  pments from t h e  Caribbean (Aruba, Nether l  ands A n t i l  1  es ) t o  

Boston and New York. 

Since tanke r  r a t e  data were no t  a v a i l a b l e  ( i n  ~ o r l d s c a l e )  f o r  

1968, t h i s  yea r  was dropped from t h e  ana lys i s .  For  t h e  years 1969-1 970, 

data were n o t  a v a i l a b l e  on general rou tes  a., b., and e. 1  i s t e d  above. 

For these two years, c h a r t e r  r a t e s  on t h e  Caribbean-U.S. ~ t l a n t i c  Coast 

r o u t e  ( r o u t e  f . )  were taken t o  represent  r a t e s  on r o u t e  e. Ana lys is  o f  

t ransac t ions  assoc ia ted on routes  a. and b. was dropped from f u r t h e r  

ana lys i s  f o r  these two years. Spot c h a r t e r  r a t e s  on var ious  routes  were 

n o t  repo r ted  f o r  several  months d u r i n g  t h e  remain ing sample perio'd. Where 

these miss ing  observat ions r e l a t e d  t o  e i t h e r  rou tes  e. o r  f. ( ~ a r i  bbean 

voyages), t h e  r a t e  an the  o t h e r  Caribbean voyage .was s u b s t i t u t e d .  



(Casual inspection of the data indicated t h a t  ra tes  on routes e. and f .  

followed one another very closely over time.) A l l  o ther  missing obser- 

vations were interpolated 1 inearly from the nearest  avai lable  data 

points.  

Actual tanker ra tes  vary w i t h  the type of  cargo moved (clean versus 

d i r t y ) ,  the s i z e  of  the vessel (expressed i n  1000 DWCT), and the terms of 

the contract .  For motor gasoline, the appropriate ra tes  a re  "clean," 

which, i n  general , a r e  somewhat higher than "d i r ty  ra tes"  appropriate for  

crude o i l  t ransport .  Vessels i n  the  s i ze  c lass  15,000-44,000 D.W.C.T. 

(deadweight cargo tons)  dominated the "clean" t r a f f i c  d u r i n g  the period 

studied. Rates a re  reported for  two vessel s izes  within t h i s  range 

(15,000-22,000 D.W.C.T.  and 22,000+ D.W.C.T.),. Since vessels of d i f fe rent  

s izes  a re  close subs t i tu tes ,  ra tes  for  the two classes  never diverge from 

one another by a la rge  amount. However, smaller vessels usually command 

somewhat higher r a t e s ,  perhaps owing to t h e i r  greater  f l  exi bil i t y .  

Figure 16 shows Average Freight Rate Assessments (A.F .R .A.  ) (essent ia l ly  

a weighted average of char te r  ra tes  fo r  a l l  contracts i n  force i n  a given 

month) fo r  vessels of d i f fe rent  s i ze  classes  over most of the period 

studied. The s i z e  c l a s s  s t ruc ture  of  tanker ra tes  is  evident from this 

f igure.  

A more complete s e t  of quotations was avai lable  for  vessels i n  the 

smallar s i ze  c lass  (15,000-22,000 D.W.C.T. ). than for  ldrger  tankers. 

Hence ra tes  f o r  t h i s  c l a s s  were used i n  empirical analysis.  To guard 

against the introduction of bias i n  using ra tes  from t h i s  c lass ,  the 

percentage difference between A.F .R .A.  fo r  vessels i n  the t ~ o  s i ze  classes 

was computed. These percentage differences were then used to  compute 

estimated tanker ra tes  f o , ~  la rger  vessels from our r a t e  data on small 

ships.  



Figure  16 

Source: Union O i l  Co. . a  
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Tanker r a t e s  a l s o  va ry  accord ing t o  t h e  terms o f  t h e  c o n t r a c t  

between shipowner and c h a r t e r e r .  The pr imary  d i s t i n c t i o n  i s  between 

"spot "  o r  s i n g l e  voyage char te rs  and "consecut ive voyage" cha r te rs .  These 

terms a r e  l a r g e l y  se l f -exp lana to ry ,  though i t  should be noted t h a t  

"consecut ive voyage" cha r te rs  i n v o l v e  an agreement t o  move a  g iven quan- 

ti ty  o f  cargo between designated p o r t s  f o r  a  s p e c i f i e d  p e r i o d  o f  t ime.  

A v a i l a b i l i t y  o f  data d i c t a t e d  use o f  "spot"  ra tes .  Fur ther ,  t h e  spot  

p r i c e  i s  app rop r ia te  i n  a  techn ica l  sense s ince  i t  bes t  i n d i c a t e s  the  

instantaneous o p p o r t u n i t y  c o s t  o f  t r a n s p o r t a t i o n  serv ices  i n  use. How- 

ever, t o  a l l o w  f o r  t h e  p o s s i b i l i t y  t h a t  sh ipp ing  dec is ions  were made on 

t h e  bas is  o f  consecut ive voyage r a t h e r  than spot  ra tes ,  evidence on t h e  

general emp i r i ca l  r e l a t i o n s h i p  between t h e  two types o f  r a t e s  was i n v e s t i -  

gated. Adelman (1972, Chapter 4 )  i n d i c a t e s  t h a t  d u r i n g  t h e  1 9 6 0 ' ~ ~  

consecut ive  voyage r a t e s  were, on average, f i v e  percent  lower  than spot  

r a t e s .  Since we a r e  aware o f  no s i m i l a r  comparisons f o r  t h e  19701s, t h e  

f i v e  percent  f i g u r e  was used t o  a d j u s t  spot  data i n  d e r i v i n g  our  est imated 

s e r i e s  on consecut ive voyage r a t e s .  

To summarize, clean, spot  ra tes ,  f o r  vessels i n  t h e  15,000-22,000 

D.W.C.T. c lass  were c o l l e c t e d .  Since these may exceed ac tua l  r a t e s  f o r  

1  a r g e r  vessels (22,000+ D.W .C.T. ) and f o r  consecut ive voyage cont rac ts ,  

separate i n f o r m a t i o n  was used t o  a d j u s t  these f i g u r e s .  Both se ts  o f  

r a t e s  a r e  used i n  l a t e r  emp i r i ca l  ana lys i s .  

F i n a l  1  y, Worl dscal e  f igures  f o r  any o r i  g i  n -des t ina t i on  combinat ion 

a r e  sometimes computed f o r  d i f f e r e n t  t r a n s p o r t  routes,  p a r t i c u l a r l y  

where a  canal t r a n s i t  i s  a v a i l a b l e .  I n  ou r  study, t h i s  cons ide ra t i on  i s  

r e l e v a n t  o n l y  on t h e  Pers ian Gul f-West route,  where shipment v i a  t h e  

Suez Canal was a v a i l a b l e  i n  1976 and 1977. For these two years, data 

repor ted  i n  Worl dsca le  (1 976 and 1977) i n d i c a t e d  t h a t  t h e  minimum cos t  
I 



r o u t e  i n v o l v e d  passage through t h e  Suez Canal i n  1977 o n l y  ( w i t h  a  canal 

charge o f  $2.00 per  t o n ) .  Likewise, t o l l  charges f o r  t h e  Panama Canal 

were i nc l  uded i n  computed t r a n s p o r t  cos ts  f o r  app rop r ia te  rou tes .  

4.3.3 T a r i f f s ,  Dut ies,  License Fees, e t c .  

The p a t t e r n  o f  U .S. impor t  t a r i f f  pol i c y  on motor gasol i n e  was 

summarized i n  Sect ion 4.1.2. As noted, t h e  e f f e c t i v e  t o t a l  impor t  

t a r i f f  v a r i e d  over  t ime, and across f i r m s  depending upon whether o r  n o t  

a  p a r t i c u l a r  impor te r  h e l d  an impor t  l i c e n s e  under MOIP. For t h a t  

reason, two se ts  o f  impor t  du ty  schedules were computed f o r  t h e  sample 

p e r i o d  and bo th  were used i n  l a t e r  ana lys i s .  

We were unable t o  d iscover  o t h e r  charges (e. g., expor t  fees)  t h a t  

were n o t  a l ready inc luded  i n  t h e  p r i c e  f i g u r e s  reported.  Many nat ions  

l e v y  p o r t  charges on vessels us ing  t h e i r  harbors. However, these fees 

a r e  e x p l i c i t l y  i n c l  uded i n  tanker  r a t e  f i gu res ,  as repor ted  i n  Worldscale. 

4.3.4 Other Comments 

A l l  p r i c e s  and tanke r  r a t e s  discussed l a t e r  a re  expressed i n  U.S. 

cents pe r  g a l l o n  unless o therwise  noted. Fur ther ,  a l l  data sources 

f o r  market p r i c e s  and tanker  r a t e s  s p e c i f i c a l l y  r e p o r t  monetary amounts 

i n  U .S. do1 l a r s  . Hence, f o r e i g n  exchange conversions were n o t  requ i red  

on these data. 

4.4 Analys is  o f  Variance on Foreign and Domestic Gas01 i n e  Pr ices  

The p r i n c i p a l  s t a t i s t i c a l  . technique used t o  compare domestic 

gasol i n e  p r i c e s  t o  d e l i v e r e d  fo re ign  p r i c e s  i s  ana lys i s  o f  var iance,  

Th is  i s  e s s e n t i a l l y  a  procedure f o r  ' t e s t i n g  t h e  s i g n i f i c a n c e  o r  re1 e- 

vance o f  a  p a r t i c u l a r  c l a s s i f i c a t i o n  o f  da.ta. The data analyzed a re  

d i f fe rences between domestic who1 esal  e  p r i c e s  ( i n  f o u r  U .S. c i t i e s )  and 



est imated.  landed f o r e i g n  p r i c e s  ( f rom f o u r  f o r e i g n  markets),  where t h e  

l a t t e r  a re  computed as t h e  sum o f  F.O.B. f o r e i g n  p r i ce ,  t r a n s p o r t a t i o n  

charges ( i  n c l  ud i  ng insurance, p o r t  charges, and canal t o1  1  s  where appl i - 
cab1 e), and impor t  d u t i e s .  The c l a s s i f i c a t i o n s  analyzed a r e  temporal 

i n  na ture .  The p e r i o d  s t u d i e d  (1969 through 1977) was broken i n t o  f i v e  

" p o l i c y  subperiods." Each o f  these subperiods was chosen t o  represent  

a  d i s t i n c t  phase o f  domestic p r i c e  c o n t r o l  o r  impor t  c o n t r o l  p o l i c y .  

The subperiods a r e  as fo l l ows :  

Per iod  - Date D e s c r i p t i o n  

1. p r e  7/71 Import  quotas i n  e f f e c t ;  no p r i c e  
c o n t r o l s  . 

2. 811 971 -411 973 Import  quotas i n  e f f e c t ;  general p r i c e  
c o n t r o l  s i n  e f f e c t .  

3. 511 973-1 211 974 No impor t  quotas; "p re-ent i  tl ements" 
petro leum p r i c e  c o n t r o l  s  i n  e f f e c t .  

4.  1  /I 975-611 976 No impor t  quotas ; "pos t  en t i t l emen ts "  
p e t r o l  eum p r i c e  c o n t r o l  s  i n .  e f f e c t .  

5. 7/1976-12/1977 No impor t  quotas; petroleum p r i c e  
c o n t r o l  s  i n  e f f e c t  (several  products 
exempted, more generous a1 1  owances f o r  
nonproduct c o s t  pass-throughs). 

I n  o rde r  t o  i s o l a t e  systemat ic  changes i n  foreign-domestic p r i c e  

d i f f e r e n t i a l s ,  a  s e t  o f  regress ion equations was const ruc ted i n  which 

t h e  dependent v a r i a b l  e  i s  a  p a r t i c u l a r  f o r e i  gn-domesti c  p r i c e  d i  f f e r e n -  

t i a l ,  and t h e  regressors a r e  a  s e t  o f  dummy va r iab les  const ruc ted t o  

represent  t h e  f i v e  p o l i c y  per iods descr ibed above. C o e f f i c i e n t s  f o r  

these v a r i a b l e s  represent  t h e  expected va l  ue o f  t h e  p r i c e  d i f f e r e n t i a l  

i n  a p a r t i c u l a r  per iod ,  and t h e  usual "t s t a t i s t i c "  i s  app rop r ia te  t o  

t e s t  t h e  hypothesis t h a t  t h e  "expected d i f f e r e n t i a l "  i n  a  p a r t i c u l a r  

p e r i o d  i s  d i f f e r e n t  from zero. I n  a d d i t i o n  t o  t h e  v i r iabEes f o r  



policy periods, a s e t  of  quarterly dummy variables was also included to 

a1 low for  seasonal swings in  prices caused, perhaps, by seasonal demand 

factors .  I n i t i a l  experimentation w i t h  the model indicated t h a t  the 

classical  requirement of homoscedastici t y  was violated. In par t icu lar ,  

the estimated er rors  i n  the regression became large and e r r a t i c  during 

the Arab o i l  embargo period ( s t a r t ing  i n  October 1973). For t h i s  reason, 

separate regresstons were estimated fo r  the pre-embargo (pr ior  to  10/1973) 

5 and post-embargo ( a f t e r  1211 974) periods. 

In Chapter 3, the phenomenon of price dispersion ( i  .e. , s i  gni f i  - 
cant d i spa r i t i e s  between high and 1 ow price quotations ) under price 

controls was documented. For t h i s  reason, both "average" (mean of h i g h  

and low quotation) and "high" domestic prices were used i n  computations, 

and separate s e t s  of r e su l t s  fo r  the two se r i e s  a re  reported. In foreign 

markets, high and low price quotations were never very f a r  apart  ( l e s s  than 

.2.1 &/gallon on average). For t h i s  reason, "average" foreign prices were 

used in a1 1 comparisons. 

The model was estimated f o r  each of  the sixteen possible foreign- 

domestic combinations except ' European shipments to  Los Angel es and 

cargoes from I t a l y  t o  New Or1 eans , Di Fferences between "avcrage 

domestic" and "average forei gn" prices were analyzed as we1 1 as  di f -  

ferences between "high domestic" and "average forei gn" prices.  Finally, 

regressions were estimated w i t h  and without the tanker r a t e  adjustment 

factor  described i n  Section 4.3.2. In t h i s  regard, i t  was found tha t  

inclusion of the tanker r a t e  adjustment seldom caused any s igni f icant  

changes i n  our resu l t s ;  For t h i s  reason, only differences observed 

with the adjustment for  low tanker ra tes  (representing la rger  vessel s 

and time char te rs )  a re  reported here. 



4.4.1 Hypotheses Regarding Pr ice Controls and Import Res t r i c t i ons  

Empir ical  r e s u l t s  a re  analyzed i n  terms o f  the fo l low ing  general 

hypotheses: 

a. I f ,  i n  the  absence o f  p r i c e  cont ro ls ,  a b i n d i n g  import  quota 

i s  i n  e f f e c t ,  then the domestic p r i c e  o f  gasol ine w i l l  exceed the landed 

f o r e i  gn p r i ce .  

b. If, i n  a s i t u a t i o n  where import  quotas a re  i n  e f f ec t ,  a b i nd ing  

p r i c e  c e i l i n g  i s  imposed i n  t he  domestic market, then the  foreign- 

domestic p r i c e  d i f f e r e n t i a l  w i l l  ( ce te r i  s p a r i  bus ) be reduced. 

c. Fo't lowing the removal o F manddlory ilrlport quotas, the  landed 

p r i c e  o f  f o re i gn  gasol i n e  constrained the  "average" p r i c e  o f  domestic 

gasol i ne. 

d. Fol lowing the removal o f  mandatory import  quotas, the landed 

p r i c e  o f  f o re i gn  gasol i n e  constrained the  "marginal " (h igh)  p r i c e  o f  

domes ti c gasol i ne . 
The f i r s t  two hypotheses o u t l i n e d  above are t r i v i a l  t o  t es t ,  and 

were inc luded on l y  t o  provide a check on o ther  r e s u l t s .  The l a t t e r  two 

hypotheses a re  cen t ra l  t o  the purpose o f  t h i s  study and are examined f o r  

t he  l a t t e r  t h ree  p o l i c y  periods studied.  A f i n a l  p ropos i t i on  may be 

added t o  the foregoing l i s t .  This fo l lows from the p o s s i b i l i t y  that ,  

w i t h  c o s t  pass throughs, p r i c e  constrained domestic f i rms may have been 

w i l l i n g  t o  impor t  gasol ine a t  p r i ces  higher than could he charged t o  

domestic customers. The observat ion o f  such behavior would be cons is tent  

w i t h  the  p ropos i t i on  t h a t  p r i c e  con t ro ls  a re  b ind ing on a t  l e a s t  some 

fi rms . 

4.4.2 Empir ical Resul t s  

The resu l  t s  o f  comparisons between "average" domestic p r i ces  and 



landed foreign prices a r e  shown i n  Table 4.4. The average domestic 

terminal price (cents per gallon) i n  each period i s  shown together w i t h  

mean differsnces between the, domestic price and landed prices (cents per 

gallon) from various foreign supply points.  The mean landed price i n  a 

period may be obtained by adding the mean difference to  the landed domes- 

t i c  price.. Note tha t  a negative difference indicates tha t  the landed 

foreign price i s  less  than the domestic price.  Items appearing i n  paren- 

theses a r e  " t - s t a t i s t i c s "  fo r  the null hypothesis tha t  the  observed 

difference equals zero; the c r i t i c a l  regions for  reject ion a t  1 % and 5% 

significance l i e  above 2.8 and 2.0 respectively.  

Some foreign-domestic combinations a re  not reported to  avoid c l u t t e r .  

In general, a combination i s  not recorded i f  the foreign supply source 

was dominated (under priced) by a t  l e a s t  one other  foreign source i n  each 

period, and i f  his tor ical  shipping patterns indicated tha t  the omitted 

route was seldom used. 

The f i r s t  hypothesis, on the e f f ec t  of import quotas, i s  borne out 

by the figures reported for  Period 1 .  As shown, domestic prices i n  New 

York and Boston exceeded landed foreign prices from a l l  foreign points 

reported, and most of  these d i  fferences a re  s t a t i s t i c a l l y  s i  gni f icant .  

Essentially the same s i tua t ion  held i n  the New Orleans market w i t h  

respect to  shipments from Rotterdam and the Cari bbean.On1y i n  Los Angel es 

were domestic prices equal t o  o r  greater  than delivered foreign prices;  

t h i s  i s  largely due to  transport  costs  on these routes.  The apparent 

price difference between European and Caribbean supplies during this 

period, w i t h  Caribbean gas01 ine bearing the premi um, i s  par t ia l  1 y due 

to  differences i n  avai lable  data for  the two periods. Due.to ava i l ab i l i t y  

of tanker r a t e .  data ,  the Caribbean estimates r e fe r  to  the period 111 969- 

711 971 while European estimates a re  only for  111 971 -711 971 . Dur ing  the 



AVERAGE DOMESTIC TERMINAL PRICES AND DIFFERENCES FROM 
LANDED FOREIGN PRICES 

( a l l  f i g u r e s  i n  $/gal. ;  t s t a t i s t i c s  i n  parentheses)  

Pe r iod  la Per iod  2 .Pe r i od  3 Pe r iod  4 Pe r iod  5 

'1 /I ,975-6/1976 

33.66 

7.20 
(8.3) 
4.43 
(4.8) 
4.50 
(9.6)  

34.56 

6.55 
(8.4) 
3.73 
(4.5) 
3.91 
(3.8) 

32.26 

9.36 
(11.4) 

5.97 
(10.4) 

5/1973-9/1973 

19.40 

7.34 
(3.78) 

5.49 
(3.4) 

-2.45 
(10.0) 

20.14 

6.77 
(3.6)  
4.86 
(3.2) 

-3.07 
(1 3.1 ) 

13.75 

13.74 
(6.2) 
3.05 

(8.6) 

8/197T-4/1973 

13.79 

-2.54 
(2.2) 
-3.89 
(4.0) 
-1.19 
(8.6 

13.97 

-2.59 
( 2 . 3 )  
-3.96 
(4.4) 
-1.29 
(9.8)  

12.79 

-1.26 
(9.5) 
- .23 
(1 .1 

New York 
T i i X E T  P r i c e  

D i  f f e rences  : 

N.Y. f rom Rotterdam 

N.Y. f rom I t a l y  

N.Y. f rom Caribbean 

Boston 
Termi n a l  P r i c e  

D i  f f e rences  : 

Bo. f rom Rotterdam 

Bo. f rom I t a l y  

Bo. f rom Caribbean 

New Or1 eans 
Termi n a l  P r i c e  

D i  f f e rences  : 

N.O. f r omRot te rdam 

N.O. f rom Caribbean 

p r e  7/197t 

13.15 

-5.26 
(3.0) 
-6.45 
(4.4) 
-2.43 
(17.6) 

12.79 

-4.60 
(2.7) 
-5.82 

I (4.3) 

-1.97 
(1 4.9) 

12.57 

-3.82 
(1 .9 )  
-1.41 
(9.5) 



Table 4.4 

(continued) 

Per iod la Period 2 Per iod 3 Per iod 4 Per iod 5 

p r e  7/1971 8/1971-4/1973 5/1973-9/1973 1 /1975-6/1976 i l l  976-12/1977 

Note: Reported d i f fe rences  a re  computed as theaverage domestic p r t ce  mPnus the 
landed f o re i gn  p r i ce ;  thus, a negat ive  en t r y  i nd i ca tes  t h a t  the fo re ign  
p r i c e  i s  lower. "t s t a t i s t i c s "  are  appropr ia te  f o r  the  n u l l  hypothesis 
t h a t  the mean p r i c e  d i f f e rence  i s  equal t o  zero. 

a ~ o r  shipments from Europe, Per iod 1 i s  1/1971-7/1971; f o r  o t he r  ship-  
ments, Per iod 1 i s  1 /1969-711971. 

37.63 

4.83 
(10.1 ) 

9.67 
(18.5) 

I 

Los Angeles 
Terminal P r i  ce 

D i  f ferences : 

L.A. from Caribbean 

L.A. from Persian 
Gul f 

15.46 

2.88 
(7  0 

4.31 
(5 - 8 )  

33.04 

6.,31. 
(11.4) 

13.87 
(23.0) 

4 

11.68 

-. I3 
( - 5 )  
2.02 
(4.8) 

12.80 

.54 
(2 - 3 )  
1.64 
(3.9) 



l a t t e r  period, foreign F.O.B. prices appeared lower, i n  re lat ion to  

domestic prices,  than they had during the preceding few years.  

The second hypothesis, t ha t  the introduction of price controls 

would tend to  reduce domestic prices r e l a t ive  to  foreign pr ices ,  i s  sup- 

ported by comparisons between col umns- one and two. In. a1 1 b u t  one 

case, the  forei  gn-domestic price d i  f fe rent ia l  narrowed a f t e r  August 1971 . 
(The exception is  Los Angeles-Persian Gul f . )  In the Northeast, the d i f -  

fe rent ia l  narrowed by about 2 .O-2.75Q/gal lon for  shipments from Europe, 

and by a l e s se r  amount for  Caribbean cargoes. In New Orleans, the same 

general change i s  evident,  though the absof ute magnitudes of price d i f -  

ferences are  smaller in both periods. O f  course, these patterns do not 

conclusively prove tha t  pr ice controls in Period 2 were binding. The 

observed s h i f t s  i n  r e l a t ive  prices could have been caused by changing 

supply and demand factors  i n  forei  gn and domestic markets. One can only 

say t h a t  the s h i f t s  a re  consistent w i t h  the s ta ted hypothesis. 

The remaining hypotheses r e l a t e  to  Periods 3-5. W i t h  two excep- 

t i ons ,  1 anded foreign prices were si g n i  f i  cantly h i  gher than average 

domestic prices in a l l  areas studied during Periods 3 and 4. The 

exceptions a r e  on shipments from the Caribbean to  the Northeast U.S .  

Here, i t  should be noted t h a t  a pattern was observed in the monthly ,data 

for  foreign prices.  In general , European prices remained very close 

together over the ent i  r e  period. e ow ever, changes in Caribbean prices 

(and to  a 1 esser  extent ,  Persian Gul f prices ) appeared to  fol l  ow European 

price changes only a f t e r  a delay of,some months. This may be due, i n  

par t ,  t o  the nature of the Caribbean price data (see discussion i n  

Section 4.3.1). Thus  the negative differences reported for  the Caribbean 

i n  Period 3 may be i l lusory ;  b u t  we have no way of knowing for sure.  

The average price d i f f e ren t i a l s  i n  Periods 3 and 4 are  not only 



s igni f icant ,  they a re  large i n  an absolute sense. They are ,  therefore,  

inconsistent w i t h  the proposition tha t  foreign gasol ine suppl i e s  effec- 

t i ve ly  constrained the average price of  domestic gasol ine.  In the 

absence of export controls one would expect to  see. domestic gasol ine 

moving in to  foreign markets (par t icu lar ly  i n  Europe) under such circum- 

stances since the price difference generally exceeded relevant t rans-  

port costs i n  these periods. 

Table 4.5 shows items relevant to  the question of whether o r  not 

foreign gasol ine suppl i e s  placed 'an e f fec t ive  constraint  on the pr ice o f  

marginal (high priced) domestic suppl i e s  . Referring to col umns 3 and 4 

i n  t h i s  tab le ,  i t  i s  evident tha t  the d i f f e ren t i a l s  a re  substant ial ly  

lower. However, w i t h  the exception of Caribbean cargoes again, 1 anded 
a r e  

foreign suppl ies /  priced from 2-6Q/gal lon above domestic suppl i e s  i n  the 

Northeast, and most of these di fferences a re  s t a t i s t i c a l l y  s ignif icant .  

In New Orleans and Los Angeles, landed foreign prices a re  consistently 

above marginal domestic prices. Wi th  the possible exception of Cari bbean 

gasol ine i n  Period 3 ( reca l l  the e a r l i e r  discussion of Caribbean prices) .  

These resu l t s  a r e  inconsistent with the proposition t h a t  foreign imports 

constrained marginal (high) domestic prices i n  these two periods. Rather, 

they support the proposition t h a t  domestic price control pol icy held the 

price of  domestic suppl i e s  below prices of foreign imports. 

  he estimated price differences i n  Periods 3 and 4 are  par t icular ly 

in te res t ing  i n  l i g h t  of evidence (see Table 4.1 ) tha t  gasoline was i m -  

ported from Europe and the Caribbean during th i s  time. Of course, the 

items in Tables 4.4 and 4.5 a re  rea l ly  mean differences over periods of 

several months and i t  is  possible t h a t  foreign prices f e l l  below U.S. 

prices for  brief periods. (Month to  month price patterns a re  reported i n  

the next section. ) However, data on port to  port shipments over the 



. . 

Table 4.5 

HIGH DOMESTIC TERMINAL PRICES AND DIFFERENCES FROM 
FROM LANDED FOREIGN PRICES 

( a l l  f i g u r e s  i n  t /ga l . ;  t s t a t i s t i c s  i n  parentheses) 

P e r i o d  la Per iod  2 Pe r iod  3 Pe r iod  4 Per iod  5 

New York 
P r i c e  

D i  f f e rences  : 

N.Y. f rom Rotterdam 

N.Y. f rom I t a l y  

N.Y. f rom Caribbean 

Boston 
Termi n a l  P r i c e  

D i f f e r e n c e s  : 

Bo. f rom Rotterdam 

Bo. f rom I t a l y  

Bo. f rom Caribbean 

New Or1 eans 
Termi na l  P r i c e  

D i  f f e rences  : 

N.O. f rom Rotterdam 

N.O. f rom Caribbean 

p r e  7/1971 

13.15 

-5.07 
(3.0) 

-6.26 
(4.6) 

-2.37 
(17.5) 

12.80 

-4.61 
(2.7) 

-5.83 
(4 2 

-1 .96 
(12.5) 

12.57 

-3.79 
(1.9) 

-1.30 
(9.8) 

8/1971-4/1973 

13.88 

-2.54 
(2.3) 
-3.89 
(4.3)  

-1.24 
(9.2) 

14.04 

-2.64 
(2 - 3 )  
-4.01 
(4.4)  

-1 .35 
(8.6) 

12.81 

-1.26 
(1 .o>  
- .24 

(1.2)  

. 5/1973-9/1973 

22.66 

4.22 
(2.3) 

2.37 
(1.6) 

-5.65 
(23.5) 

22.79 

4.18 
(2.2)  
2.28 
(1 -5) 

-5.69 
(20.4) 

14.1)1) 

13.52 
(6.2) 

2.81 
(8.2) 

'1 /1975-6/1976 

34.94 

6.22 
(7.0)  
3.45 
(3.8) 

3.5 
(7.1 

36.53 

4.78 
(6.1 

1.95 
(2.4) 

2.13 
(1.9) 

34.11 

7.57 
(10.0) 

4.18 
(6.9)  

7/1976-12/1977 

38.66 

1.84 
(2.4) 

.24 
(0.3) 

2.93 
(6.8) 

40.57 

- .02 
(0.0) 

-2.13 
(3.0)  

1 .17 
(I .il) 

37.82 

3.02 
(4 - 6 
3.56 
(6.7 - 



Table 4.5 

(cont inued ) 

Per iod  la 

p r e  711971 

Los Angel es 
Termi nal  P r i  ce I 11.68 

L.A. from Pers ian 
Gul f 

D i  f ferences : 

L.A. from Caribbean 

Per iod  2 Per iod  3 

811 971 -411 973 511 973-911 973 

I 

- . lo  
(95) 

Per iod  4 Per iod  5 

1 11 975-611 976 71'1 976-1 211 977 

Note: Reported d i f fe rences a r e  computed as t h e  h i g h  domestic p r i c e  minus t h e  . 

landed fo re ign  p r i c e ;  thus a negat ive  e n t r y  imd ica tes  t h e  f o r e i g n  p r i c e  
i s  lower.  '"t s t a t i s t i c s " .  a r e  approp r ia te  fo r  t h e  n u l l  hypothesis t h a t  
t h e  mean p r i c e  d i f f e r e n c e  i s  equal t o  zero. 

a ~ o r  shipments from Europe, Per iod  1 i s  1 11 971 -711 971 ; for  o t h e r  f o r e i g n  
shipments, Per iod  1 i s  111 969-711 971 . 



period 1 971 t o  m i  d-1976 i ndi cate: t ha t  gasol i ne imports from Northern 

Europe, the Mediterranean, .and the Caribbean were qui te  common', In f ac t ,  

imports from the Caribbean were observed i n  every month o f  1974 and 1975, 

and imports from Europe occurred i n  a l l  b u t  two months. The only obvious 

explanation fo r  t h i s ,  given estimated price differences,  l i e s  i n  the cost 

pass-through provisions i n  gasoline price regulations. 7 

Period 5 spans the 19 months from July 1976 through December 1977. 

Between Periods 4 and 5 there was a marked trend toward equalization of 

foreign and domestic gasol i ne pr ices .  In every forei gn-domestic com- 

parison considered, the landed foreign price f e l l  r e l a t ive  to  the domestic 

pr ice.  This i s  t rue  both w i t h  respect t o  compari-sons w i t h  "average" and 

"high" domestic pr ices .  (Monthly price comparisons, presented in the 

next section, show tha t  t h i s  trend toward equalization continued through 

1977. ) In the Boston terminal , estimated del ivered prices from Europe 

and the Caribbean were v i r tua l ly  equal to  (high and average) domestic 

pr ices .  Of the s i x  comparisons shown for  Boston, only one i s  s ign i f i -  

cant ly greater  than Zero ( a t  1% signif icance) .  Essentially the same 

picture i s  evident i n  New York, though price differences a re  1-26 higher 

than i n  Boston. Though some of the New York differences a re  s t a t i s t i c a l l y  

s ign i f i can t ,  the magnitudes involved are  probably ' w i t h i n  the 1 imits of con- 

fidence one can place upon the underlying data.  (Recall t ha t  quantity 

discounts may be avai lable  for  Rotterdam cargoes, and tha t  Caribbean 

prices a r e  posti ngs . ) In New Or1 eans the price di f fe rent ia l  f e l l  i n  

Period 5, b u t  the lowest priced foreign gasol ine remained about 3dlgal lon 

above the  domestic wholesale price.  In Los Angeles, the price d i  fferen- 

t i a l  stood a t  over 4Q/gallon. Unfortunately, individual port t o  port 

shipment data a r e  not avai lable  for  Period 5. T h u s ,  i t  is not known 

whether shipments to  New Or1 eans and Los Angel es occurred during t h i s  



period. 

The price differences shown in Tables 4.4 and 4.5 for Period 5 .are 

sufficiently small, in an absolute sense, that i t  i s  relevant t o  consider 

the seasonal factors used t o  adjust the price data. The seasonal dummy 

variables were coded in such a fashi'on that  the differences reported in 

Tables 4.4 and 4.5 refer t o  the fourth quarter of th'e year (October- 

December). In general, the seasonal factors were small in absolute mag- 

ni tude, seldom exceeding 1 .5(/gal lon for any period or price comparison. 

However, in New York, for  example, they are sufficient t o  reduce the price 

difference from Rotterdam to 0.1-0.5(/gal lon during ha1 f of the year. 

Li kewise, the seasonal factors would reduce New York-Cari bbean differences 

t o  1.2-1.96/gal Ion and Boston-Cari bbean differences to 0.0-1.2Q/gal lon '. 

during s ix  months of the year. Similar seasonal patterns are evident 

for  New Orleans ; the New Or1 eans-Rotterdam differential was 1.3-1'.5&/gal lon 

during half of the year. However, price comparisons with Los Angel es 

reveal differences of a t  least  3(/gallon in a l l  four quarters. 

4.5 The Monthly Pattern of Foreign and Domestic Gasoline Prices 

To provide a visual display of the historic relationship between 

foreign and domestic gasoline prices, plots of monthly trends in varlous 

domestic and landed foreign prices are shown in this  section. All figures 

are expressed in cents per gallon. Figure 17 shows the time pattern o.f 

average wholesale prices i n  New York versus landed prices from the two 

European trade centers. The close correlation between prices .from Italy 

and Rotterdam i s  evident over the entire period. As noted ear l i e r ,  

I tal ian prices generally appear sl ightly lower than Rotterdam prices, 

b u t  th is  difference i s  probably due t o  the fact  that the l a t t e r  quotations 

are for  relatively small lo ts  (barges). 



Figure 1 7 

MONTHLY PRICE COlllPARISONS 
(cents per ga l lon  o f  regu la r  gasol ine) 

Average New York ~ e r m i n a l  P r i c e  

,,,, New York from Rotterdam 

. . . . . . . . New York from I t a l y  
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The foreign-domestic price differential (with domestic prices 

higher) i s  evident throughout most of the import quota period (prior t o  

May 1973). Hoplever, the r i se  in gas01 i ne prices on foreign markets 

beginning in mid 1972 was n o t  immediately followed by domestic prices. 

This delay in U.S. price increases may have been caused by Phase I1 con- 

t ro l s ,  or by the fact  that the U.S. petroleum market was effectively in- 

sulated from world markets by trade restr ict ions.  The foreign price 

increases experienced immediately fol lowing the 1973 war in the Middle 

East, and the subsequent decline in early 1974 when the Arab embargo was 

l i f t ed ,  are the most dramatic features of Figure 17. ( I f  one were to 

linearly interpolate foreign prices between mid 1973 and l a t e  1974, the 

result wou.ld be a smooth r i se  i n  foreign prices, level1 ing off in mid 

1975.) Plots of prices from the Caribbean and Persian Gulf markets have 

note been included in Figure 17 to avoid clutter .  However, essentially 

the same pattern i s  evident in these series,  although the amplitude of 

short-run fluctuations in 1973 and 1974 i s  less dramatic, and foreign 

price changes in these markets tend to lag behind European price changes. . 

Average New York prices followed the same general trend as Euro- 

pean prices, b u t  significant differences in the two series are evident. 

In general, the swings in foreign prices (e.g., increases start ing in 

l a t e  1972, l a t e  1973, and l a t e  1974, as well as declines experienced in 

early 1974 and early 1976) were followed by similar domestic price 

changes, b u t  only a f te r  a delay of several months. The delay in U.S. 

price increases during 1973 1 as ted several months.. 

The largest U.S. price increase was experienced in January-February 

1974. After the early months of 1974, lags of 1-3 months between foreign 

and domestic price changes are s t i l l  evident, a t  leas t  until mid 1976. These lags 



would suggest that  U .S. price controls (which a1 lowed cost pass-throughs 

typic21 ly a f t e r  a one-month delay, and only a f te r  costs had actually been 

incurred by refiners) were effective in delaying domes t i c  price changes. 

The trend toward price equalization a f te r  mid 1976 i s  evident from 

Figure 17. By May 1977, a l l  three series had essentially converged and 

remained approximately equal through the balance of the year. Except 

for  a brief period in 1974, this  was the f i r s t  time imported gasoline had 

been competitive ( in  the usual sense) with domestic supplies since l a t e  

1972. 

Figure 18 shows plots of high New York prices against landed foreign 

supplies. As expected., swings in this  domestic price series are more 

violent than those for average prices. However, the lags be~ween foreign 

and domestic markets are s t i l l  evident. Further, high domestic prices 

were below landed foreign prices during 19734976, except for  a six-month 

period in the second half of 1974. As noted in the preceding section, 

however, foreign gas01 i ne was imported in the U .S . Northeast throughout 

th is  period. Finally, as was the case with average price comparisons, 

there has been a monotonic trend toward forei gn-domes t i  c price equal i ty 

since mid 1976. 

Plots of foreign and domestic gasoline prices in the Boston market 

have not  been shown since they display essentially the same features as 

those for New York. Figure 19 pl'ots high wholesale quotations in the 

New Orleans market against delivered prices from Rotterdam and the 

Caribbean. A1 though the domestic New Orleans trend 5s similar t o  that 

observed in the Northeast U.S. ,  the in i t i a l  price r i se  experienced in 

Northeastern markets in early 19'73 did not take place in New Orleans. 

In fac t ,  the relat ive constancy of New Orleans prices up t o  early 1974 



High New York Terminal P r i c e  

-- -- New York from Rotterdam 
. - .... . New York from I t a l y  

F igure  18 

MONTHLY PRICE COMPARISONS 
(cents per  g a l l o n  o f  r e g u l a r  gas01 i n e j  



Figure 19 

Monthly Price Comparisons 
(cents per gallon of regular gas01 ine) 

Average ~ e w  Or1 eans Terminal Price * -. -- New. Or1 eans from Rotterdam 
. . . . . . . . . . New Orleans' Prom Caribbean 

Date 



i s  unique among the  domestic markets studied. As was the  case i n  t he  

Northeast, a t rend  toward f o r e i  gn-domes ti c p r i c e  equal i ty ( a t  1 east  i n  

terms o f  European p r i ces )  i s  ev ident  from mid 1976 on. Dzr ing the l a s t  

h a l f  o f  1977, there i s  essen t i a l l y  no d i f f e rence  between domestic and 

de l i ve red  European p r i ces  i n  the New Orleans market. 

P lo t s  showing Los Angel es pr ices have no t  been i nc l  uded. I n  sum- 

mary, the Los Angel es. p r i c e  has remained qu i te '  stab1 e s ince mid 1976, 

wh i l e  de l i ve red  f o re i gn  pr ices f o r  the routes s tud ied have r i s e n  ( p r i -  

m a r i l y  because of t ranspor ta t ion  costs) .  I n  e f f ec t ,  the Los Angeles 

who1 esale market remains i s o l a t e d  from fo re i gn  compet i t ion by an e s t i -  

mated p r i c e  d i f f e r e n t i a 1  o f  over 4$/gal lon i n  l a t e  1977. 

4.6 Concl us ions 

Evidence presented i n  t h i s  chapter supports the f o l l ow ing  con- 

c l  usions . Between May 1973 and June 1976, landed p r i ces  o f  f o re i gn  

gasol ine were h igher  than domestic wholesale pr ices,  and these d i f fe rences  

are s t a t i s t i c a l l y  s i g n i f i c a n t .  This i s  t r u e  both w i t h  respect  to. average 

domes t i c  p r i ces  and h igh  domes t i c  quotat ions.  The observation t h a t  

f o re i gn  gaso l ine was imported throughout t h i s  per iod  s t rong ly  ind ica tes  

the effect, iveness u f  price con' t to ls (wl' 111 pdss - ,through ,provisions f o r  

h igh  cost  f o re i gn  suppl ies)  p r i o r  t o  mid 1976. 

Since mid 1976 ( u n t i  1 ~ecember 1977), the re  has been a c l  ear t rend  

toward equal i t y  i n  domes t i c .  and landed f o re i gn  gas01 i ne pr ices.  I n  the  

Northeast, the d i f f e rence  between U.S. p r i ces  and p r i ces  from several 

f o re i gn  supply sources i s  no t  s t a t i s t i c a l l y  s i g n i f i c a n t  dur ing  t h i s  19 

month span o f  time. I n  New Orleans, a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f -  

ference remains f o r  the per iod  'as a whole, bu t  monthly data i nd i ca te  t h a t  

i t  was essent ia l  l y  e l  iminated ( f o r  New Or1 eans-Europe comparisons) by 



t he  summer o f  1977. Among the domestic markets studied, on ly  Los Angeles 

appears t o  be insu la ted  from d i r e c t  compet i t ion w i t h  f o re i gn  gasol ine 

imports a t  present. 
L 

On balance, the  re l a t i onsh ips  observed do no t  i nd i ca te  t h a t  p r i c e  
L I 

con t ro l  s  constra ined.  domestic gas01 i n e  p r i ces  i n  1977. (Of course, they do 

no t  provide p roo f  tha t .  these con t ro ls  are  inef fec t ive . , )  I f '  f o re i gn  pr ices . 
had remained cons i s ten t l y  above U.S. pr ices,  and i f  imports continued, a  

cons t ra in ing  e f f ec t  cou ld  have been in fe r red ;  however, t h i s  i s  no t  the  

case. Moreover, the  compet i t ive  p o s i t i o n  o f  f o re i gn  gasol ine v is -a-v is  

U.S.  suppl ies i s  impor tant  Tn any consideration o f  decontrol .  I f  f o re i gn  

suppl ies t o  the  U.S. a re  s u f f i c i e n t l y  e l a s t i c ,  they could be expected t o  

prevent p r i c e  increases i f  con t ro l s  were relaxed. I n  t h i s  regard, 

Phel ps and Smith (1976) conservat ive ly  est imated the  e l a s t i c i t y  o f  f o re i gn  

r e f i n e d  products t o  the U.S. a t  about 10.0. Further, s ince U.S. imports 

o f  motor gasol ine represent a  smal ler  share o f  wor ld  product ion than i s  

the  case f o r  o ther  r e f i n e d  p rod~ rc t t  (e.g., res idua l  f u e l  o i l  ) ,  the gaso- 

1  i n e  supply e l a s t i c i t y  i s  1  i ke l y  t o  be even l a rge r .  I f  the  f i g u r e  o f  

10.0 i s  .used as a  lower bound, then a  10% increase i n  the U.S. wholesale 

p r i c e  (about 3.76igal lon i n  1977) would be s u f f i c i e n t  t o  a t  l e a s t  double 

gaso l ine i'mports i n t o  the  U.S. This would, a t  present import  l eve ls ,  

represent an approximate 3%+ increase i n  suppl i es avai  lab1 e  t o  domes t i c  

consumers. Whether o r  n o t  t h i s  supply increase would, i n  con junct ion 

w i t h  domestic supply responses, be s u f f i c i e n t  t o  prevent a  r i s e  i n  do- 

mest ic p r i ces  w i t h  decontrol  i s  unclear. To answer t h i s ,  estimates o f  

domestic supply and demand res:ponses would be required.  



Chapter 5 

FOREIGN-DOMESTIC GASOL IPlE PRICE COMPARISONS 
BASED U.PON COST FACTORS 

In the present chapter, foreign and domestic prices a re  compared 

b u t  from a d i f fe rent  perspective than tha t  adopted i n  Chapter 4.  The 

analysis presented here ignores the influence of trade i n  f inal products 

upon foreign-domestic price re1 ationships.  Rather, price increases i n  

U .S. gas01 ine markets experienced since the imposition of price controls 

a r e  compared to  price changes i n  an uncontrolled foreign market over the 

same period. Of course, such comparisons must allow for  factors  other 

than price controls ,  which would natural ly  induce price differences i n  

the two countries.  After taking such factors  into consideration, then, 

the purpose of  t h i s  analysis i s  to  determine whether the U . S .  pattern of 

price changes has been "abnormal" when judged against an uncontrolled 

s i tua t ion .  

5.1 The Basis for  Price Comparisons. 

The purpose of price comparisons, as analyzed here, i s  to  view the 

uncontrolled foreign market as a model fo r  what would. have occurred i n  

the U .S.. without price controls.  Theoretically, such comparisons would 

be best accomplished by estimating econometric models of  gasoline markets 

i n  the two countries to control for  differences i n  supply and demand 

parameters. Construction of such models i s ,  however, beyond the scope of 

th i s  study; In  rhe absence of such estimates, i t  i s  important tha t  the 

foreign country selected for  comparison be very s imilar  to  the U.S. eco- 

nomy. In par t icu lar ,  s imi lar i ty  in such supply cond.itions as production 



technologies,  l a b o r  s k i 1  1  s, qual i t i e s  o f  o t h e r  i npu ts ,  and general 1  eve1 s  

o f  s o c i a l  overhead c a p i t a l  a r e  impor tant .  To i n s u r e  t h a t  qual i t y  ad jus ted  

p r i c e s  o f  l a b o r ,  c a p i t a l  and o t h e r  non-petroleum i n p u t s  a re  comparable i n  

t h e  two count r ies ,  i t  i s  d e s i r a b l e  t o  choose a  comparison count ry  t h a t  i s  

r e g u l a r l y  i n v o l v e d  i n  t r a d e  ( i n  i n p u t s  and f i n a l  p roducts )  w i t h  t h e  U.S. 

and o t h e r  developed na t ions .  These cons idera t ions  r e s t r i c t  p o t e n t i a l  com- 

pa r i son  na t ions  t o  those t h a t  a r e  i n d u s t r i a l l y  advanced. Another area 

where s i m i l a r i t y  i s  d e s i r a b l e  i s  i n  t h e  s t r u c t u r e  (e.g., degree o f  compe- 

t i t i o n ,  e t c .  ) i n  petro leum markets. 

Perhaps t h e  most impor tan t  area where s i m i l a r i t y  i s  d e s i r a b l e  i s  i n  

t h e  mix o f  f i n a l  petroleum products produced. Petroleuni r e f i n i n g  i s  a  

pr ime example o f  a  j o i n t  p roduct ion  technology, i .e., a  wide v a r i e t y  o f  

f i n a l  products a r e  j o i n t l y  produced from t h e  pr imary  i n p u t .  I n  such s i t u a -  

t i o n s ,  t h e  p r i c e  o f  an i n d i v i d u a l  f i n a l  product-, e.g., gasol ine ,  w i l l  be 

h i g h l y  dependent upon demands f o r  o t h e r  r e f i n e r y  outputs  such as j e t  f ue l  

h e a t i n g  o i l ,  e t c .  I f, f o r  example, t h e  demand f o r  hea t ing  o i l  increases 

r e l a t i v e  t o  t h e  demand f o r  gasol ine,  then hea t ing  o i l  p roduct ion  w i l l  

grow. Since gasol i ne i s  produced .as a  by-product, i t s  p roduct ion  w i  11 

grow as w e l l  thus reduc ing i t s  p r i c e .  I n  general,  t h i s  i n d i c a t e s  t h a t  

r e l a t i v e  p r i c e s  o f  f i n a l  products w i l l  be d i r e c t l y  r e l a t e d  t o  p ropor t i ons  

o f  f i n a l  products produced, independent o f  such c o s t  f a c t o r s  as i n p u t  

p r i c e s  . 1  

Even i f  f o r e i g n  and domestic gaso l ine  markets a re  s i m i l a r  i n  t h e  

respects  noted above, i t  i s  q u i t e  poss ib le  t h a t  f o r e i g n  and domestic 

p r i c e s  w i l l  d i f f e r  f o r  reasons n o t  r e l a t e d  t o  p r i c e  c o n t r o l s .  Most 4n- 

d u s t r i a l i z e d  na t ions  o b t a i n  l a r g e  f r a c t i o n s  o f  crude o i l  supp l ies  on 

i n t e r n a t i o n a l  markets. Even i f  crude o i l  i s  purchased from t h e  same 

supply source, d e l i v e r e d  p r i c e s  w i l l  d i f f e r  i f  cos ts  o f  t r a n s p o r t a t i o n  



to  re f iner ies  a r e  d i f fe rent .  Likewise, differences in international 

t a r i f f  s t ructures  and other trade r e s t r i c t ions  will induce differences in 

delivered i n p u t  prices.  Further, variations i n  ths s t ruc ture  of taxes 

levied on petroleum markets will give r i s e  t o  international price d i f -  

ferences. Any comparison of foreign and domestic gasol'ine prices must 

take these "macro" factors into account, and tha t  i s  the primary task of 

the present.chapter.  

When correcting fo r  such s t ructural  d i  f ferentes  i n  two economies, 

i t  i s  important t o  r e s t r i c t  adjustments only to  factors  tha t  a re  unrelated 

to  the presence of  price controls.  I t  would, for  example, be inappropriate 

to  ad jus t  prices f o r  differences i n  wage ra tes  i n  the refining industry, 

since U .S.  wage ra tes  may well. be influenced by ef fec t ive  price' controls 

on final products. Likewise, costs  of delivering e i the r  inputs o r  refined 

outputs from supply centers to consumption points w i t h i n  the control led 

economy may be affected b y  the .presence of controls .  In general, motor 

gasoline i s  a product t h a t  i s  complementary to  some goods and services 

(e.g., del ivery and storage services)  and substi  tutabl e for  others .  

Policies tha t  influence the price of gasoline will a1 t e r  the demands for  

and hence prices of related items. In the  empirical analysis tha t  fol-  

lows, spec i f ic  adjustments a re  made for  cross-country di fferences i n  the 

delivered cost of crude o i l  ( incl u d i n g  transportation fees, t a r i f f s ,  e t c .  ) 

and for  variations i n  the s t ruc ture  of taxes levied d i rec t ly  on the petro- 

l eum i ndus'try . 
Since i t  is  d i f f i c u l t ,  a t  bes't, t o  correct  for  a l l  nonregulatory 

differences i n  market conditions i n  two economies, i t  i s  desirable to  

include i n  the analysis a period of time pr ior  to  the imposition of price 

controls i n  the U.S. Comparison of foreign and domestic prices in the 

absence of controls allows one to  estimate the magnitude 06 price 



differences t h a t  a re  caused by factors  other than those spec i f ica l ly  ad- 

justed for  (e .g . ,  input cost  differences,  taxes,  e t c .  ). I f  the influence 

of  these omitted factors  has remained unchanged, i n  a re la t fve  sense, 

under price control s then pre-control price d i  fferences can be compared 

to  post-control adjusted price differences i n  assessing the impact of 

price regulations . 

5.2 The Choice of  a Comparisnn Country 

Three c r i t e r i a  were used in select ing a foreign economy w i t h  which 

to  compare the  U . S .  gasoline market. These are:  ava i l ab i l i t y  of con- 

s i s t e n t l y  reported data on gasol ine prices and other  requis i te  variabl es 

over the period studied; s imi lar i ty  to  the U . S .  economy in terms of eco- 

nomic development, production technology, and mix of  final petroleum 

products produced; and the absence of government.interference i n  the 

pricing of gasol ine and other  petroleum products. 

In terms of  the f i r s t  two c r i t e r i a ,  Canada i n i t i a l l y  appeared ideal.  

I t s  general level of development, technology and refined product compo- 

s i t i o n  i s  highly s imilar  to  the U . S .  Further, the mere proximity of 

Canada i s  desirable  since i t  enhances trade i n  inputs and final products, 

and because i t  controls fo r  various other factors  such as weather condi- 

t ions and demand pat terns .  However, prel iminary investigation of price 

controls i n  Canada revealed a system tha t  i s  highly s imilar  to  tha t  found 

i n  the U . S .  For this reason, comparisons of gasoline prices i n  the U . S .  

and Canada were not pursued fur ther .  The following section br ie f ly  out- 

l ines  the Canadian system of petroleum products pricing regulations. 
2 

5.2 .I Petroleum Industry Price Controls i n  Canada 
3 

The history of  government intervention i n  the Canadian petroleum 

industry i s  remarkably s imi lar  to  tha t  i n  the U . S .  In the 1 9 5 0 ' ~ ~  Canadian 



crude o i l  producers operated under a market prorationing system. As 

foreign crudes became increasingly competitive w i t h  Canadian o i l  i n  the 

l a t e  50's,  import r e s t r i c t ions  were imposed i n  Western Canada. The 

wellhead price of  crude o i l  produced i n  Canada was p1.aced under the con- 

t ro l  of the Department of Energy, Mines, and Resources i n  l a t e  1973. 

Since tha t  time, crude price increases 'have been allowed.once per year,  

usually i n  July, and the price of Canadian crude has approached world 

leve ls .  In April 7974 a policy tha t  i s  super f ic ia l ly  s imilar  to  the U.S. 

"Enti t l  ernents Program" was imp1 emented. Exports of western crude were 

subjected to  an export tax and the proceeds of t h i s  tax were used to  

subsidi'ze imports into the Eastern porti.on of Canada. These pol i c i e s  

continue i n  e f f ec t  a t  the present time. 

Prices 0.n Canadian gas01 ine and d i s t i l  1 a tes  were control 1 ed i n  

September 1973, and this freeze was extended to a l l  o ther  petroleum 
4 

products in January 1974. Under these controls,  administered by the 

Department of  Energy, Mines, and Resources, companies coul d .  apply fo r  price 

increases based upon increased crude o i l  and nonproduct costs ,  i .e., a 

"pass-through" system. In October 1975, an economy-wide price control 

policy was implemented, and petroleum product price regulations came under 

the administration o.f the A n t i  Inf lat ion Board (AIB). 

In December 1975, general guide1 ines for  the petrol eum industry 

were announced. Prices could be increased only once every 90 days, fol-  

lowing pre-notification and approved by the AIB. By February 1976, 

Federal pr ice control pol icy had'establ ished a base period (October 1575) 

from which cost  pass-throughs were allowed and t h i s  policy continues a t  

present. In addition to  federal controls,  provincial price controls,  

some dating back to  ear ly 1.973, have been implemented by several provincial 

governments. 



Given ,the complexity of Canadian controls,  t h e i r  extensive duration, 

and t h e i r  rough s imi l a r i ty  to  U.S. regulations,  i t  seemed f r u i t l e s s  to 

continue any comparison between Canadian and U .S. petroleum product prices.  

A t  best  such an exercise would indicate whether Canadian controls have 

been more o r  l e s s  constraining than domestic regulations. In any case, 

such comparisons would not shed l i g h t  upon the  l i k e l y  e f fec t  of decon- 

t r o l l i n g  U . S .  gasoline prices.  

5.2.2 Price Controls in  Other Developed Nations 
5 

Several Western European nations (incl uding, a t  1 eas t ,  Be1 gium, 

France, I t a ly ,  and the Netherlands) in s t i tu t ed  price control pol i c i e s  

immediately following World War I I .  Under these pol i c i e s ,  co.ntro1 s a re  

applied a t  the  r e t a i l  l eve l ,  and generally allow increases i n  ce i l ing  

prices i f  j u s t i f i ed  by cos t  increases o r  product price increases i n  

foreign markets. According to  Eurostat (1 974) these controls were 

generally nonbinding pr ior  to  the l a t e  1960's o r  1970. Since tha t  time, 

however, international crude o i l  prices have risen and refined product price 

ce i l ings  have become constraining; i n  several cases, new petroleum market 

controls .have evol ved (Eurostat ,  1974). 

In several other nations i n  Western Europe, price controls a re  a 

more recent phenomenon. Prior to  1970, petroleum prices i n  Denmark were 

subject only to  general 1 egis1 ation regarding r e s t r i c t i v e  trade practices.  

Since l a t e  '1970, however, a se r i e s  of price s tab i l iza t ion  ac ts  .have been 

adopted and, i n  1974, a price cei l  i n g  system based on i n p u t  costs was 

established. A s imilar  system existed i n  Ireland pr ior  to  1973; a f t e r  

1973, gasoline price cei l ings in Ireland have been based upon prices 

charged by petroleum companies i n  other countries of the United Kingdom. 

(The I r i sh  system appears to  be part  of a general price control system 



applied to  a l l  U . K .  members i n  which con t ro l s  a r e  applied 0 n . a  company by 

company basi s . ) 
Among EEC nat ions ,  t he  Federal Republic of  Germany i s  t h e  only 

country t h a t  d i d  not have d i r e c t  petroleum product p r ice  controls  a s  of 

1974 (Eurosta t ,  1974). Since 1964, however, Germany has followed a policy 

designed t o  l i m i t  competition between petroleum products and t he  German 

coal industry .  This took t he  form o f  1 imita t ions  on de l i ve r i e s  o f  petro- 

leum fuel s t o  domestic consumers. Further, t o  prevent competition from 

abroad, imports of crude o i l  and ref ined products were' made subject  t o  

government author izat ion (Eurosta t ,  1974 ) f  Given t he  j o i n t  product nature 

o f  petroleum re f in ing ,  such control s could cl e a r l y  a f f e c t  gas01 ine  sup- 

p l i e s  and pr ices .  However, without more spec i f i c  information on t h e  

nature o f  controls  o r  production cons t ra in t  l e v e l s ,  t h e  magnitude o f  the  

influence cannot be est imated.  

In addi t ion t o  t he  nations discussed above, i t  was a l so  es tabl ished 

t h a t  t he  Japanese government. s e t s  re.tai.1 petroleum product p r ice  

ce i l i ngs  on t he  basis  of input  costs! Several o the r  foreign nations one 

might consider e i t h e r  operate  re f in ing  and d i s t r i bu t i on  systems a s  a 

government. en t e rp r i s e  ( e  .g., t!exico), o r  have p a r t i a l l y  national ized t h e i r  

domestic petroleum indus t r i e s  (e.g. ,  Norway). Regarding o ther  potential  

comparison countr ies  (e.g . , Sweden, Austral i a ,  Spain) ,  we were unable t o  

obta in  firm documentation on whether o r  not p r ice  controls  a r e  present ly  

i n  e f f e c t .  In l i g h t  of  t he  prevalence of regula t ions  in  nations f o r  which 

such information was ava i l ab l e ,  i t  seemed prudent t o  assume the  presence 

of government in tervent ion unless evidence t o  t he  contrary  was forthcoming. 

Combining problems o f  data ava i lab i l  i t y ,  and t he  prevalence o f  

foreign pr ice  con t ro l s ,  we were ab le  t o  i den t i fy  only two foreign pr ice  

s e r i e s  from developed nations t h a t  a r e  cons i s ten t ly  reported in  both 



pre-control and post-control periods, and tha t  a re  not ta inted by govern- 

ment pr ice regulation. These a re  the two se r i e s  on wholesale ( F O B )  gaso- 

l i n e  prices i n  Rotterdam and I t a ly  examined i n  the preceding chapter. 

From these two, the price se r i e s  for  Rotterdam i s  examined i n  the present 

chapter. I ta l  ian pr ice comparisons a re  somewhat probl ematic since the 

I t a l i an  government levied a turnover tax pr ior  to  ear ly 1973 ( the  pre- 

control period).  W i t h  such a tax,  the amount paid depends on the degree 

o f  ver t ical  integrat ion i n  the industry and upon the way the tax i s  ad- 

ministered. We were unable to  obtain detailed information on these mat 

t e r s .  Regarding our pr ice se r i e s  fo r  the Netherlands, Eurostat (1974) 

reports tha t  ce i l ing  prices.  apply only to  domestic consumptton and do not 

in f l  uence export pr ices .  

In addition t o  wholesale comparisons between the U.S. and the 

Netherlands, some t en ta t ive  comparisons between r e t a i l  p r i ces , in  the U.S. 

and West Germany a re  presented. These comparisons a re  considered tenta- 

t i v e  primarily because data for  the period pr ior  to  the imposition of U.S. 

pr ice controls (August 1971 ) were unavailable. Further, the presence of 

a1 location r e s t r i c t ions  i n  West Germany (noted above) m u s t  qua1 i,fy any 

r e su l t s  obtained. These -considerations a re  discussed i n  greater detai l  

be1 ow. 

5.3 Data and Methodoloay Used i n  Wholesale Price Compa.risons 

In comparing whol'esale p r l e t s  Sn the U.S .  and the Netherlands, 

adjustments were made for  the following production cost factors  : d i  f-  

ferences i n  crude o i l  (wellhead) pr ices ,  o i l  transportation cost differen- 

t i a l  s ,  t a r i f f s  and other  t rade r e s t r i c t ions  on crude o i l  inputs,  and taxes 

t h a t  a re  specif ic  to  the production o r  s a l e  of motor gasoline. The spe- 

c i f i c  adjustments undertaken and sources of requis i te  data a re  explained 



i n  this section. Comparisons were conducted fo r  the period January 1970- 

July 1971 (pre-control s ) and January 1976-December 1977 (post-control s ) .  

Comparisons a re  made for  gas01 ine prices i n  four la rge  U.S .  c i t i e s ,  New 

York, Boston, New Orleans and Los Angeles. 

In br ief  out1 i ne, the methodology imaed consi sted of estimating gaso- 

l i n e  price differences in the U.S .  and the Netherlands pr ior  t o  pr ice con- 

t ro l  regulations.  Changes i n  the adjustment factors  1 i sted above which 

occurred between two periods were then estimated. These a l te ra t ions  i n  

cost  conditions were then compared to  changes in r e l a t ive  prices in the 

two countries between the two periods. In this fashion, the relat ionship 

between changes i n  cost  conditions and changes i n  r e l a t ive  prices can be 

determined. 

In a s t r i c t  sense, t h i s  methodology i s  appropriate only under the 

assumption. t ha t  production takes place a t  constant returns to  scale  i n  

both economies. I f  t h i s  i s  the case,  the supply of "refining servic'es" 

will be perfect ly  e l a s t i c  i n  both countries,  and a1 te ra t ions  i n  refining 

output levels  will not a l t e r  the average cost  of the refining a c t i v i t y  

( i .e . ,  the refining markup). Wi th  constant returns,  the change in mar- 

gi'nal cos t  of refined products occasioned by a change i n  the delivered 

price of crude o i l  i.nput i s  simply equal t o  the input/output r a t i o  for  

refined products (see Chapter 2 ) .  Likewise, changes i n  tax rates  on re- 

fining a c t i v i t i e s  will induce corresponding changes i n  the ref ining 

markup , independent of any change's i n  output levels .  In t h i s  fashion, 

changes i n  refinery markups can be related to  cost changes. 8 

Two problems remain. Though the. assumption of constant returns 

and e l a s t i c  supply i s  probably accurate i n  the long r u n ,  capacity con- 

s t r a i n t s  may cause supply responses to  be lne la s t l c  In the short  r u n .  To 

reduce the importance of such short-run considerations, comparisons a re  



based upon average p r i c e  and c o s t  l e v e l s  over  per iods  o f  1  112 - 2  years.  

Second, even i f  o v e r a l l  r e f i n e r y  markups a r e  i d e n t i c a l  i n  two coun t r i es ,  

t h e  markup on a  p a r t i c u l a r  product  w i l l  depend upon t h e  mix o f  f i n a l  pro- 

ducts produced. Since ac tua l  / r e f i n e r y  y i e l d s  d i f f e r  markedly i n  t h e  U.S. 

and t h e  Netherlands, t h i s  i s  a  p a r t i c u l a r l y  re1 evant emp i r i ca l  considera- 

t i o n .  With j o i n t  p roduct ion  ( o f  which petroleum r e f i n i n g  i s  a  pr ime ex- 

ample) t h e r e  i s  no t h e o r e t i c a l l y  unambiguous way t o  a . t t r i b u t e  an i n p u t  

c o s t  increase t o  increases i n  var ious f i n a l  product  cos ts .  I n  emp i r i ca l  

ana lys i s ,  i n p u t  c o s t  increases were a t t r i b u t e d  t o  f i n a l  products on a  

s imple  vo lumet r i c  bas is .  I f  ou tpu t  r a t i o s  f o r  var ious f i n a l  products r e -  

main unchanged a f t e r  t h e  c o s t  increase, t h i s  i s  appropr ia te .  Fu r the r  

d iscuss ion o f  t h i s  problem appears i n  t h e  t e x t  below. 

5.3.1 Crude O i l  Costs -- Well head Pr ices  

P r i o r  t o  A p r i l  1973, crude o i l  imports i n t o  t h e  U.S. were const ra ined 

by a quota system. For t h i s  reason, t h e  r e l e v a n t  w e l l  head p r i c e  o f  crude 

t o  domestic r e f i n e r s  was the  U.S. wel lhead p r i c e  ( r a t h e r  than a f o r e i g n  

p r i c e )  i n  1970-71. I n  t h e  l a t e r  p e r i o d  (1976-77), quotas were no longer  

e f f e c t i v e ,  b u t  t h e  domestic p r i c e  o f  crude (and, hence, domestic crude 

supp ly )  was c o n t r o l l e d .  For t h i s  reason, f o r e i g n  crude was t h e  marginal 

supply source i n  t h e  pos t -con t ro l  per iod,  and t h e  f o r e i g n  w e l l  head p r i c e  

( s u i t a b l y  ad jus ted  f o r  t r a n s p o r t  costs, t a r i f f s ,  en t i t l emen ts ,  e t c .  ) i s  

re1 evant  f o r  1976-77. 

For t h e  e a r l y  per iod ,  i t  i s  assumed t h a t  crude o i l  used by Northeast  

r e f i n e r i e s  came from f i e l d s  i n  West Texas v i a  p i p e l i n e  t o  t h e  G u l f  Coast 

and tanker  vessel t o  t h e  f i n a l  d e s t i n a t i o n ?  New Or1 eans r e f i n e r i e s  a r e  

assumed t o  o b t a i n  crude from Louis iana f i e1  ds, and mil mirigton-Signal Hi1 1 

crude i s  assumed t o  supply Los Angeles r e f i n e r i e s .  A l l  crude o i l  w e l l  head 



p r i c e s  were taken from P l a t t s  O i l p r i c e  Handbook. The crude o i l  p r i c e s  

shown l a t e r  a r e  i n c l u s i v e  o f  ga the r ing  cos ts  p lus  p i p e l i n e  charges t o  

t h e  r e f i n e r y ,  i n  t h e  case o f  New Orleans 2nd Los Angeles markets, o r  

pipe1 i n e  charges t o  t h e  p o r t  o f  shipment (Houston, Texas) i n  t h e  case o f  

Boston and New York. Gather ing and p i p e l i n e  charges were taken from 

Foster  Associates (1 974). 
10 

I n  t h e  l a t e r  p e r i o d  (1976-77), t h e  crude o i l  p r i c e  s e r i e s  used f o r  

t h e  U.S. i s  t h e  p r i c e  o f  Saudi Arabian crude (FOB Ras Tanura). Here, two 

sources o f  p r i c e  data a r e  a v a i l a b l e ;  one i s  supp l i ed  by P l a t t s  O i l  P r i c e  

handbook and t h e  o t h e r  i s  a v a i l a b l e  from FEA (1978). I n  p rac t i ce ,  t h e  

choice o f  a p a r t i c u l a r  p r i c e  s e r i e s  i s  o f  l i t t l e  importance i n  t h i s  

p e r i o d  because t h e  same crude supply source i s  used f o r  both U.S. and 

Netherlands markets, and because t h e  two p r i c e  s e r i e s  agree r a t h e r  c lose ly . .  

I n  ensuing emp i r i ca l  work, t h e  FEA p r i c e  se r ies  i s  used. 

The choice o f  Saudi Arabfa as a supply source f o r  t h e  U.S. was 

reached a f t e r  examining est imates o f  landed cos ts  o f  var ious f o r e i g n  crude 

o i l s  t o  t h e  U.S. (see FEA (1978)). I t  was found t h a t  t h e  landed c o s t  o f  

Saudi crude i s  u s u a l l y  l e s s  than o r  equal t o  cos ts  from o t h e r  major  ex- 

p o r t i n g  nat ions,  w i t h  t h e  poss ib le  except ion  o f  Venezuela. Venezuelan 

crudes, however, a r e  o f  very  low g r a v i t y  and t h i s  probably accounts f o r  

t h e  p r i c e  d i  f fe rence.  11 

For t h e  Netherlands, t h e  FOB p r i c e  o f  Saudi Arabian crude was used 

i n  both  per iods.  Throughout t h e  p e r i o d  s tud ied,  t h e  Netherlands has i m -  

po r ted  v i r t u a l l y  a1 1 o f  i t s  crude o i l  i n p u t ,  and Saudi Arabia and o t h e r  

Midd le  East na t i ons  have been i t s  most, impor tant  supply source. Table 5.1 

d i sp lays  r e l e v a n t  data on imports o f  Saudi and .Middle East o i l  i n t o  t h e  

U .S. and t h e  Netherlands.. 

Crude o i l s  d i f f e r  i n  qua1 i t y ,  as measured by g r a v i t y  and s u l f u r  



Table 5.1 

CRUDE OIL IMPORTS: 
PERCENT FROM MID EAST AND SAUDI ARABIA 

Nether1 andsa U.S. b 

. %  Mid % Saudi % Mid % Saudi 
Year East Arabia East Arabi.a 

1976 97 28 35 2 2 

1977 N.A. N.A. 3 9 21 

a ~ o u r c e :  Euros t a t ,  Hydrocarbons, Monthly B u l l  e t i  n, 
November 1977. 

b ~ o u r c e :  U .S. Department o f  Commerce, U .S . General 
Imports and Imports f o r  Consumption, var ious 
years . .., 



content, and crude o i l  prices r e f l ec t  these differences.  To insure t h a t  

observed crude price di fferences did not merely represent qual i ty  d i  f -  

ferences, a l l  cr.ud.e prices were adjusted to  a par t icu lar  type of crude 

w i t h  gravity of 34' API and 1.7% sul fur  content. Since gravi ty-price 

schedul es a re  regularly pub1 ished by Pl a t t s ,  adjustments for  gravity 

differences a re  straightforward. Price differences due to  su l fur  content 

were estimated by comparing prices fo r  two West Texas Crudes (West Texas 

Sweet and West Texas Sour). For 34' API crudes, the imp1 ied price d i f -  

ference due t o  sul fur  content was 7.4@/percent sul fur .  T h i s  . f igure  was 

used to  adjust  1970-71 crude o i l  prices,  as shown i'n Table 5.2. Since a 

common supply source was assumed i n  1976-77 fo r  both foreign and domestic 

ref iners ,  no qual i t y  adjustments were necessary fo r  t h i s  period. 

Finally,  the e f fec t  of the Entitlements Program upon the cost of 

crude o i l  to  domestic ref iners  i n  1976-77 must be noted. As explained i n  

Chapters 2 and 3, t h i s  program -essent ial ly  equalizes the cost t o  re f iners  

of imported crude and price control 1 ed domestic suppl i e s .  As a r e su l t ,  

the Entitlements Program contains an implici t  subsidy for  imports of 

crude o i l  . The ef fec t  of t h i s  pol icy upon domestic refiners' acquisit ion 

costs i s  discussed l a t e r  i n  t h i s  chapter. 

5.3.2 Tanker Transport Costs fo r  Crude O i l  

For the U .S. market i n  1970-71 , the only applicable tanker transport  

costs a re  for  cargoes from the G u l  f Coast (Houston, Texas) to  the North- 

eas t  (Boston and New York). For ,1976-77, tanker charges from the Persian 

Gulf (Quoins Island) to  a l l  four of the U.S. ' c i t i e s  studied are  relevant.  

For the Rotterdam market, crude o i l  t ransport  costs  from the Persian Gulf 

a re  relevant cost factors  i n  both periods. 

Given the discussion of . tanker  f re ight  ra tes  i n  the preceding chapter, 



Ref in ing  
Po in t  

New York 

Boston 

New Or1 eans 

Los Angeles 

Rotterdam 

Table 5.2 

CRUDE OIL PRICES AND ADJUSTMENTS: 1970-71 

Crude O i l  Grav i ty  
Source " API 

I 

South Louis i ana 1 34" 

West Texas (sour)  

West Texas (sour) 

Signal Hi.11- 
Wilmington 

34" 

34" 

Saudi Arabia 
(Ras Tanura) 

Su l f u r  
Con t e n t  

1 .78% 

1 .78% 

0.20% 

1 .70% 

1.67% 

Adjusted 
We1 1 head We1 1 head 

Pr ice  Pr ice 
19710 T.9JT. 1970 1971 

I 

Source: P l a t t ' s  O i l  P r i ce  Handbook (1970,1971 ) . Pr ice  adjustments explained 
i n  t ex t .  In format ion on s u l f u r  content was suppl ied by M r .  Tom 
Korzeni k i  , ARCO. 



no fur ther  discussion of the nature of tanker r a t e  data i s  necessary. As 

before, actual ra tes  were estimated by applying "Worldscale" for  the 

periods and port t o  port shipments involved, t o  tanker r a t e  quotations 

as reported in . H .  P .  Drewry, L t d .  The ra tes  used represent s ingle  

voyage spot quotations fo r  "d i r ty"  cargoes. Tanker vessels operating 

these routes a r e  assumed to  be i n  the 100,000-140,000 DWCT c l a s s .  

All shipments from Saudi Arabia to  Western destinations were as.- 

sumed to  be routed around the Cape of Good Hope rather  than through the . 

Suez Canal. For 1970-71 t h i s  is ,  of  course, appropriate since the canal 

was closed. For 1976-77, a comparison of the t o l l  charge on canal t r a n s i t  

($2.02-$2.06/metric ton)  revealed tha t  i t  was v i r tua l ly  equal to  the d i f -  

ference i n  tanker charges. Thus, as one would expect, the choice between 

a canal t r a n s i t  o r  voyage around the Cape of Good Hope was essent ia l ly  a 

matter of  indifference. 

5.3.3 Crude O i l  Import Fees 

The s t ruc ture  of  petroleum and refined product import t a r i f f s  i n  the 

U.S .  was outlined i n  the preceding chapter. In the analysis presented 

l a t e r ,  the t a r i f f  r a t e  used i s  t ha t  applicable for  importers not possessing 

import l icenses under MOIP. This appropriate since the supply of such 

1 icenses i s  fixed and t h u s  merely confers a rent  t o  the holder. 

Information on import t a r i f f s  i n  the Netherlands (and other  EEC 

nations) was obtained from two primary sources: General Agreement on 

Tariffs  and Trade ( G  .A.T.T. ),  Basic Documentation for  Tariff  Study; Sum- 

mary Table No. 2 -- Tariff  and Trade Prcf i le  by Product Cateqories (Geneva, 

1 970), and G .A .T .T.,  Certi f i  cation of Changes to  Schedul es of the General 

Agreement on Tariffs  and Trade ( ~ e n e v a ,  various years ) .  The f i r s t  o f  these 
. . 

documents provided t a r i f f s  imposed on various products by EEC nations, 



expressed as ad valorem ra tes .  For BTN category 9.03 (crude petroleum) 

no t a r i f f s  were 1 i s ted  i n  1970. l 2  The second s e t  of documents 1 i s t s  

periodic changes in t a r i f f  schedules imposzd by nations tha t  subscribe to  

G.A.T.T. These ce r t i f i ca t ions  were surveyed through 1974, and no changes 

i n  t a r i f f s  on crude petroleum were shown for  the Netherlands. Since simi- 

l a r  documents were not avai lable  a f t e r  1974, i t  was assumed tha t  no new 

import t a r i f f s  on crude were imposed by the Netherlands between 1975 and 

1977. 

5.3.4 Taxes on the Production and Sale of Petroleum Products 

In addition t o  excise and sa les  taxes 1 evied a t  the r e t a i l  1 eve1 , 

the Netherlands imposed two spec i f ic  taxes on the production of petroleum 
13 products. The f i r s t  o f  these is  an excise duty levied on mineral o i l s  

and other refined products. However, since the wholesale prices used i n  

this study a r e  spec i f ica l ly  s ta ted  - net of such excise taxes, no correc- 

t ions for changes in t h i s  tax were necessary. The second tax i s  a general 

Value Added Tax (VAT) levied a t  the r a t e  o f  4% on a1 1 f inal  products. 

Since t h i s  i s  paid by the s e l l e r ,  and is  not in the form of an excise,  i t  

i s  appropriate to  account for  i t  i n  f inal product prices.  Although the 

r a t e  was constant over the period studied, the tax i s  - ad valorem i n  nature. 

T h u s ,  the actual levy, as measured i n  cents per gallon, varies w i t h  the 

price .of the product in question. For this reason, changes i n  the actual 

levy due to  price changes were taken into account i n  price cornpari- 

s:ons. 

We a r e  aware of no major changes in taxes levied d i rec t ly  on petro- 

leum product refining i n  the U.S. during the period studied.14 Aside 

from excise taxes on r e t a i l  gasoline sa l e s ,  the primary taxes levied on 

petroleum operations a r e  federal and s t a t e  corporate income taxes and 



local property taxes. However, these are  of a general nature and a re  

assessed against to ta l  company operations rather  than on the basis of 

spec i f ic  refinery outputs. Thus, the e f f ec t  of such taxes upon the re- 

f ining markup for  a par t icu lar  product i s  d i f f i c u l t ,  i f  not impossible, 

t o  estimate. For these reasons, no adjustments due to  tax changes were 

made i n  comparing U .S. who1 esal e gasol ine prices between 1970-71 and 

1 976-77. 

5.3.5 Other Considerations 

Certain environmental controls have been ins t i tu t ed  i n  both nations 

since 1970. In 1972, the Netherlands ins t i tu t ed  an "anti-poll ution tax." 

However, the r a t e  was extremely 'low (about 15$/ton when f i r s t  adopted) 

and, i n  any case, is  levied a t  the r e t a i l  l eve l .  In the U.S., 1970 amend- 

ments to  the Clean Air Act, and subsequent use of ca t a ly t i c  emission con- 

t ro l  equipment on autos produced a f t e r  1.974, led to  1 egis lat ion ca l l  i n g  

for  reduced lead concentrations i n  motor gasoline. As lead was the pri- 

mary octane enhancer used i n  motor gasol ine,  t h i s  leg is la t ion  has ap- 

parently caused' ref iners  some d i  f f i  cul t y  (and, perhaps, cost increases) 

i n  maintaining octane 1 evels.  As l a t e  as mid 1977, however, unleaded 

gasol ine accounted for 1 ess than one-fourth of  domestic production. Since 

we have no firm basis fo r  estimating cost  increases due to  t h i s  fac tor ,  

i t  was not spec i f ica l ly  included i n  empirical analysis.  I t  i s ,  however, 

reconsidered i n  the discussion of resu1:ts . 

5.4 Empirical Results on Who1 esal e Gas01 i ne Prices 

Table 5.3 shows refinery yields  of  motor gasoline i n  the U.S. and 

the Netherlands over the period 1970-1977. The differences between the 

two countries a re  s t r ik ing  and i l l  us t ra te  a fundaroerital d i  ffererlce in 

final product demand patterns in the U.S. and the Netherlands. Given 



Table 5.3 

REFINERY YIELDS OF MOTOR GASOLINE 
(Gas01 i n e  a s  percent  of  t o t a l  r e f i n e r y  output ,  by volume) 

Year Netherlands United s t a t e s a  

1970 7.8% N.C. 

1971 8,4 N.C.  

N.C.: not  compbted. 

* ~ a s e d  upon seven months d a t a .  ' 

a~igures  a r e  domestic gaso l ine  production a s  a percent  of 
domes t i c  r e f ined  products demand 1 ess imports. 

Sources: U.S. d a t a  from FEA (1978) ; Netherlands d a t a  from 
Euros t a t  (1 977) . 



such d i f f e rences ,  any s imple contemporaneous comparison o f  motor gasol i n e  

r e f i n i n g  margins i n  t h e  two coun t r i es  would be meaningless. To demonstrate 

t h i s ,  no te  t h a t  t h e  Rotterdam p r i c e  was about 5-7&/gal lon lower  than t h e  

U .S. wholesale p r i c e  i n  1970-71,. However, t h e  del i v e r e d  c o s t  o f  crude 

o i l  t o  r e f i n e r s  d i f f e r e d  i n  t h e  two coun t r i es  by o n l y  0.5-1.5&/gallon, 

w i t h  h ighe r  crude cos ts  found i n  t h e  U.S. (due t o  impor t  quotas) .  Such 

systemat ic  d i f f e r e n c e s  a r e  e x a c t l y  what one would expect g iven t h e  d i  f- 

ferences i n  demand pa t te rns  repor ted  i n  Table 5.3 I n  t h e  Netherlands, 

d i e s e l  o i l  and r e s i d u a l  f u e l  o i l  a r e  t h e  most impor tant  r e f i n e r y  outputs .  Be- 

cause t h e  demand f o r  these outputs  i s  h igh  r e l a t i v e  t o  t h e  demand f o r  

gasol i ne ,  t h e  supply o f  gasol i n e  tends t o  be 1  arge r e l a t i v e  t o  

demand (s ince gasol i n e  i s  i n  p a r t  a  by-product o f  d iese l  and fue l  o i l  

p roduct ion .  ) Th is  leads t o  low p r i c e s  and small  r e f i n i n g  margins f o r  

motor Exac t l y  t h e  oppos i te  i s  t h e  case i n  t h e  U.S., where t h e  

demand f o r  motor gaso l ine  is.  r e l a t i v e l y  in tense,  and computed r e f i n i n g  

margins on gasol i n e  appear h igh  . 
While r e f i n e r y  y i e l d s  i n  t h e  two coun t r i es  a re  c l e a r l y  d i f f e r e n t ,  

i t  i s  impor tant  t o  no te  t h a t  t hey  remained r e l a t i v e l y  constant  i n  t h e  two 

coun t r i es  ove r  t h e  p e r i o d  studied.  I n  t h e  U.S. t h e  ( vo lumet r i c )  f r a c t i o n  

o f  t o t a l  r e f i n e d  products product ion  represented by motor gaso l ine  r e -  

mained s t a b l e  a t  43-45%. I n  t h e  Netherlands t h e  f r a c t i o n  has r i s e n  

s l i g h t l y ,  a l though s t e a d i l y ,  from about 8% t o  11%. Th is  r i s e ,  though 

small i n  an abso lu te  sense, represents a  f a i r l y  l a r g e  increase i n  r e l a t i v e  

gasol i n e  y i e l d s  and may have caused some s l i g h t  increase i n  ac tua l  gaso- 

l i n e  r e f i n i n g  cos ts  i n  the  Netherlands. 

5.4.1 R e f i n i n g  Margin Cornparsions 

Since comtemporaneous comparisons between c o u n t r i e s  a r e  n o t  



meaningful , given d i  fferences in re f i  nery yi el ds , the fol l  owing procedure 

was adopted. In each country, the change i n  mean gasoline prices between 

the  pre-price control period (January 1970-July 1971 ) and a post-control 

period were computed. For the same two periods, mean changes i n  a l l  

ident i f iab le  cost factors  were also computed. Comparing the two s e t s  of 

estimates,  mean changes i n  motor gasoline refining margins were derived 

and compared between the U.S. and the Netherlands. In t h i s  fashion, com- 

parisons of actual price leve ls ,  across the two countries a t  a s ingle  

point i n  time, were avoided. Rather, p r ice  increases --- net of cost increases 

were used as the basis fo r  comparisons. 

Table 5.4 displays the resu l t s  of t h i s  analysis ,  where the pre-price 

control period is  January 1970-July 1971, and the comparison period is. 

January 1976-December 1977. A1 1 reported figures a r e  means derived from 

monthly ddta, and a re  expressed i n  U.S .  cents per gallon. The f i r s t  three 

rows i n  t h i s  table  report  mean ..prices i n  each of the two periods, and 

mean price changes between periods. Rows 4-6 report mean changes i n  the 

delivered cost  of crude o i l  , by cost  component. Changes i n  ident i f iab le  

tax l i a b i l i t i e s  a r e  shown in row. 7 ,  and row 8 shows to ta l  estimated cost 

changes. Subtracting cost  changes from price changes yields  the estimated 

change i n  ref ining margins shown i n  row 9 (standard er rors  i n  parentheses). 

From row 9 ,  i t  appears tha t  the refining margin i n  the Netherlands i n -  

creased substant ial ly  more (8.8t/gal lon)  than d i d  the refining margin i n  

any of the four U.S. c i t i e s  examined (1 -4d/gallon). 

A c r i t i c a l  item i n  U,.S. crude - o i l  cost changes was omitted from the 

figures i n  row 9. This is  the subsidy on crude o i l  imports implici t  i n  

the Entitlements Program. As noted e a r l i e r  (see Chapters 2 ,and 3 ) ,  t h i s  

pol icy effect ively reduces the net price of imported crude o i l  incurred 

by domestic ref iners  and roughly equalizes the cost of price controlled 
. . 



Table 5.4 

CHANGES IN WHOLESALE PRICES, REFINING COSTS, 
AND REFINING MARGINS 

1970-31a v2rsus 1976-77 

New New Los 
York Boston Or1 eans Angel es Rotterdam 

1 .  Wholesale Pr ice  1976-1977 36.98 38.86 35.92 36.69 37.45 

2. Who1 esal  e Pr ice  1970-1 971 13.48 13.12 12.65 11.63 6.46 

3. Pr ice  Change (1-2) 23.50 25.74 23.27 25.06 30.99 

4. Crude Oil Pr ice  Change 20.69 20.69 20.41 20.13 . 24.04 

5. Tanker Cost Change .38 .32 1.50 1.58 -2.38 

6. Crude O i l  Ta r i f f  Change .50 .50 .50 .50 --- 
7. Tax Change --- - - - - - - --- .56 

8. Total Cost Change (4+5+6+7) 21.57 21.51 22.41 22.20 22.22 

9. Margin Change (3-8) 1.93 4.23 0.86 2.86 8.77 
(1.45) (1.48) (1.07) (1.42) (2.85) 

10. Entitlement Benefi t  5.71 5.71 5.71 5.71 --- 
11. Mar i n  Change + Entit lement 

TdOT 
7.64 9.94 6.57 8.57 8.77 

(1.16) (1.51) ( .91) (1.17) (2.85) 

Note: All f igures  i n  cents  per gallon.  Items reported a r e  means of monthly 
data  f o r  ' t h e .  peri,od noted. Figures i n  parentheses a r e  standard e r r o r s ,  
computed under t he  assumption t h a t  t h e  covariance between adjusted pr ice  
changes i n  the  two periods (1970-71 versus 1976-77) i s  zero. 

a ~ a n u a r y  1970 through July  1971 . 



domestic crude and f o re i gn  imports. To incorporate  t he  e f f e c t  of  e n t i t l e -  

ments, monthly data on t he  .crude o i l  en t i t lements  bene f i t  ( t he  value o f  an 

en t i t l ement  rece ived by a r e f i n e r  f o r  impor t ing  a bar re l  o f  crude o i l  ) 

were taken from F.E.A., Monthly Energy Review {March, 1978), and converted 

i n t o  cents per  ga l lon .  The mean value o f  an en t i t l ement  i n  1976-77 ap- 

pears i n  row 10 o f  Table 5.4. Deducting the  en t i t l ement  bene f i t  from 

domestic crude o i l  costs and recomputing changes i n  r e f i n i n g  margins 

y i e l d s  the  f i gu res  repor ted i n  row 11 , w i t h  standard e r r o r s  i n  parentheses. 

With e n t i  t lements benef l  t s  inc luded i n  domestic crude o i l  cos t  com- 

puta t ions,  t h e  changcs i n  r e f i n i n g  markups are  s u b s t a n t i a l l y  equal ized 

between the f ou r  U . S .  c i t i e s  examined and Rotterdam. Although th ree  o f  

t he  f ou r  U . S .  f i gu res  a re  lower than the  margin change i n  Rotterdam, the  

l a r g e s t  d i f f e rence  i s  o n l y  Z.Z$/gallon. A simple "t t e s t "  was used t o  

examine ' the s i gn i f i cance  o f  d i  f ferences i n  r e f i n i n g  margin changes be- 

tween t he  U . S .  and t he  Netherlands (see Table 5.6 f o r  d e t a i l s ) .  Con- 

s i d e r i n g  margin changes between 1970-71 and 1976-77, o n l y  one U .S .  c i t y  

(New Or1 eans ) experienced a s i  gni  f i c a n t l y  small e r  ( a t  1 %) margin increase 

than was observed i n  Rotterdam. Moreover, i f  one takes a simple average 

across the  f ou r  U . S .  c i t i e s  represented, the mean change i n  U.S .  r e f i n i n g  

margins i s  8.18t /gal lon.  This i s  a mere 0.6&/gal lon l e s s  than was ex- 

p e r i  enced i n  the  Nether1 ands . 
I n  order  t o  make s i m i l a r  comparisons i n v o l v i n g  the most recent  

pe r iod  f o r  which data are  ava i lab le ,  the  procedure fo l lowed i n  Table 5.4 

was .app l ied  us ing January 19.77-December 1977 as the comparison period. 

The r e s u l t s  o f  these computations a re  sho'vl~n i n  Table 5.5. Again,examining 

row 11 , i t  i s  seen t h a t  increases i n  r e f i n i n g  margins between 1970-71 

and 1977 were a c t u a l l y  l a r g e r  i n  th ree  o f  the four U.S .  c i t i e s  than i n  

t he  Netherlands. Only i n  New Orleans, i s  the margin increase lower than 



Table 5.5 

CHANGES IN  W:!OLES?.LE PRICES, REFINING COSTS 
AND REFINING MARGINS 
1970-71 a versus 1977 

New New Los 
York Boston Or1 eans Angel es Rotterdam 

1. Wholesale P r i ce  1977 .38.4'3 ' 38.83 37.13 38.04 36.57 

2. Who1 esal  e P r i ce  1970-71 13.48 13.12 12.65 11.63 6.46 

3. P r i ce  Change (1.-2) 24.95 25'.71 24.48 26.41 30.11 

4. Crude O i l  P r i ce  Change 21.59 21.59 21 131 21.03 24.94 

5. Tanker Cost Change .31 

6. Crude O i l  T a r i f f  Change .50 

7. Tax Change --- 
8. To ta l  Cost Change (4+5+6+7) 22.40 

9. Margin Change (3-8) 

10. Ent i t lement  B e n e f i t  5.44 

11. Margin Change + Ent i t lement  . .7.99 
(9+10) (.go) 

Note: A l l  f i gu res  i n  cents per ga l lon.  Items repor ted a re  means o f  monthly 
data f o r  the  pe.riod noted. Figures i n  parentheses are  standard e r ro rs .  

a~anuary  1970 through J u l y  1971 . 



t h a t  experienced i n  the comparison country, and here the d i f fe rence  i s  

1 ess than 0.5$/gal l on .  Further. the  d i f fe rence  between New Or1 eans and 

the  Netherl  ands 1 acks s t a t i s t i c a l  s ign i f icance,  as shown i n  Tab1 e 5.6. 

On average, U.S.  p r i c e  increases exceeded those i n  the Netherlands by 

s l  i g h t l y  1 ess than 1 $/gal lon . 
It i s  i n s t r u c t i v e  t o  consider these estimates i n  l i g h t  o f  a formal 

hypothesis: 

Incwases I n  the  wholesale p r i c e  o f  gas01 i n e  (net  o f  cos t  i n -  

creases ) i n  the  Netherl  ands, where pr ices are uncontrol 1 ed, 

have been l ess  than o r  cqual t o  p r i c e  increases i n  the  U.S. 

under p r i c e  con t ro l s  . 
This i s  the appropr ia te  hypothesis f o r  t e s t i n g  the s i gn i f i cance  o f  con- 

t r o l s  on domestic pr ices,  and r e j e c t i o n  o f  t h i s  hypothesis would be 

cons is tent  w i t h  the p ropos i t i on  t h a t  U .S.  p r i c e  regu la t ions are  binding.  

Considering the items i n  Table 5.6 f o r  the  comparison per iod 

1976-1 977, i t  i s  c l e a r  t h a t  the  hypothesis can be re j ec ted  ( a t  1 % s ig -  

n i f i cance )  o n l y  f o r  p r i ces  i n  New Orleans. The on l y  o ther  p r i c e  d l  f- 

ference t h a t  approaches s i gn i f i cance  f o r  t h i s  per iod  i s  i n  the Boston 

wholesale market where t he  domestic increase a c t u a l l y  exceeded the fo re ign  

increase. For 1977 comparisons, the hypothesis s ta ted  above cannot be 

re j ec ted  f o r  any o f  the fou r  U.S.  c i t i e s  examined. Here, p r i c e  increases 

f o r  both Boston and Los Angeles s i g n i f i c a n t l y  exceeded those i n  the 

Nether l  ands . 

5.4.2 Conclusions Regarding Who1 esal e Pr ice Comparisons 

The c l e a r  i n d i c a t i o n  o f  the foregoing analys is  i s  t h a t  wholesale 

gasol ine p r i c e  increases i n  the U .S. (between 1970-71 and 1976-77) have 

n o t  been "abnormal " i n  terms o f  increases experienced i n  the comparison 



Table 5.6 

STATISTICAL TESTS FCR DIFFERENCES I N  MARGIN CHANGES: 
U.S. CITIES VS. NETHERLANDS 

Nu1 1 Hypothesis : Increase i n  U .S . margin ( i  nc1 ud i  ng e n t i  tl ements bene f i t )  
i s  equal t o  the  increase i n  f o re ign  margi n. (Data from 
l i n e  11 Tables 5.4 and 5.5.) 

A1 t e r n a t i v e  Hypothesis : Nu1 1 hypothesis i s  fa lse.  

"t s t a t i s t i c : "  (mean U.S. margin increase - mean fo re ign  margin increase) 
standard e r r o r  o f  d i f fe rence  i n  means 

Results 
(computed t s t a t i s t i c s )  

Period New York Boston New Or1 eans Los Angel es 

C r i  ti ca1 1 eve1 s f o r  r e j e c t i o n  (1% s ign i f i cance)  : 

2.704 ( f o r  1970-71 vs. 1976-77) 

2.467 ( f o r  1970-71 vs. 1977) 



country. T h i s  ca s t s  doubt upon the effectiveness of U.S. gasoline price 

regulations,  par t icu lar ly  as of  1977. Of course, i t  may be tha t  some U.S. 

firms remain ef fec t ive ly  constrained; the analysis of banked costs  pre- 

sented i n  Chapter 3 strongly indicates t h i s .  However, judging from the 

comparisons car r ied  out  i n  this chapter (and i n  Chapter 4 )  the magnitude 

of  the constraint  appears to be small . Price spreads (di fferences be- 

tween high and low wholesale quotations) averaged 1 ess than 2 .Od/gal lon 

during 1976-77 in the four U.S. c i t i e s  examined. I f ,  as seems plausible,  

low price quotations were forthcoming from constrained firms , these 

prices may be revised upward w i t h  decontrol. However, the e f f ec t  upon 

average prices would not be expected to  exceed one half of this spread, 

o r  1 . O&/gall on. 

Estimated d i  fferences between "cost adjusted" prices i n  the U .S. 

and the Netherlands indicate  tha t  U.S. prices were, on average, about 

1 .OQ/gallon higher than those i n  the Netherlands as of 1977. This e s t i -  

mated difference appears to  be we1 1 within the bounds of confidence one 

can place upon the data used and the underlying methodology. The d i  f -  

ference may be due to  variations i n  environmental controls (e.g. ,  

r e s t r i c t i n g  the use of lead as an octane enhancer), other  public policies 

not taken into account, o r  to  s l i g h t  variations in product qual i ty .  In 

any case t h i s  price difference i s  not considered s igni f icant .  

I t  i s ,  hnwever, evident (from l i n e s  9-11 i n  Tables 5.4 and 5 .5 )  

t ha t  the estimated ef fec t  of the Entitlements Program i s  largely respon- 

s i b l e  fo r  equating the estimated ref ining margin across the two countries.  

I f  t h i s  program i s  phased out as planned, the cost  of marginal (imported) 

barrels  of crude o i l  t o  U.S.  ref iners  will increase, and corresponding 

refined products price increases , perhaps, mi.tlgated by gas01 ine imports 

(see Chapter 4 ) ,  can be expected. 



5.5 Some Ten ta t i ve  R e t a i l  P r i c e  Comparisons 

The f i n a l  s e t  o f  emp i r i ca l  p r i c e  comparisons presented i n  t h i s  

s tudy i s  based upon r e t a i l  p r i c e s  i n  t h e  U.S. and t h e  Federal Republ ic 

o f  Germany. As exp la ined i n  Sect ion  5.2, West Germany i s  t h e  o n l y  

developed f o r e i g n  n a t i o n  i d e n t i f i e d  t h a t  does no t  d i r e c t l y  c o n t r o l  t h e  

r e t a i l  p r i c e  o f  gasol i n e  ( r e f i n e d  product  a1 l o c a t i o n s  i n  Germany were 

noted e a r l  i e r )  . The comparisons presented here a r e  con.sidered t e n t a t i v e  

p r i m a r i l y  because they  r e f e r  o n l y  t o  t h e  p e r i o d  1976-77. German r e t a i l  

p r i c e  data were unava i l ab le  f o r  t h e  per iod .  p r i o r  t o  implementat ion o f  

U .S. c o n t r o l s .  ' A second qua1 i f i c a t i o n  i s  t h a t  whol esal  e gasol i n e  p r i c e  

data a r e  n o t  a v a i l a b l e  f o r  West Germany over  t h e  p e r i o d  s tud ied.  As 

shown i n  Sect ion 5.4, r e f i n e r y  margins. and ex - re f i ne ry  who1 esa le  p r i c e s  . 

a r e  dependent upon r e f i n e r y  y i e l d s .  Any ana lys i s  t h a t  f a i l  s  t o  account 

f o r  such d i f f e r e n c e s  w i l l  y i e l d  b iassed r e s u l t s .  To c i rcumvent  t h i s  

problem, a monthly wholesale p r i c e  s e r i e s  was est imated f o r  West Germany 

f o r  t h e  p e r i o d  1976-1 977. 

5.5.1 Est imat ing  Wholesale Gasol ine Pr ices  i n  West Germany , 

Who1 esal  e p r i c e s  fo r  r e g u l a r  gasol i ne i n  West Germany were est imated 

from Rotterdam whol esal  e p r i c e s  , a1 1 owing f o r  d i  f fe rences i n  i n p u t  cos ts  

and t a x  pol  i c i e s  i n .  t h e  two coun t r i es .  This procedure was fo l lowed f o r  

two reasons. F i r s t ,  bo th  coun t r i es  have s i m i l a r  r e f i n i n g  y i e l d s ,  t a x  

s t ruc tu res ,  and economic and phys ica l  environments. I n  1976-77, pro-  

duc t i on  o f  motor gaso l ine  accounted f o r  18% (by volume) o f  r e f i n e d  products 

product ion  i n  West Germany, as compared t o  about 17% i n  t h e  c ether lands. 

I n  t h i s  respect ,  West Germany i s  much c l o s e r  t o  t h e  Netherlands than t o  

t h e  U.S. Fur ther ,  ,gave-rnments i n  bo th  coun t r i es  r e l y  h e a v i l y  upon t h e  

value added t a x .  Second, West Germany imported ove r  20% o f  i t s  motor 



gaso l i ne  consumption i n  1976-77 and about one h a l f  o f  t h i s  came from t h e  

Netherlands. Thus, t h e r e  i s  good reason t o  expect t h a t  whol esal e  p r i c e s  

i n  t h e  two c o u n t r i e s  w i l l  f o l l o w  each o t h e r  c l o s e l y .  

Rotterdam whol esal  e gas01 i ne p r i c e s  were f i r s t  ad jus ted fo r  d i  f- 

ferences i n  d e l i v e r e d  crude o i l  cos ts  i n  t h e  two coun t r i es .  Since West 

Germany imported over  47% o f  a l l  crude o i l  i n p u t  from Midd le  East na t ions ,  

and 1.8% from Saudi Arabia i n  p a r t i c u l a r ,  bo th  West Germany and t h e  

Netherlands were assumed t o  face a  common FOB p r i c e  f o r  crude o . i l  ( t h e  

Saudi Arabian p r i c e ) .  Regarding crude o i l  t r a n s p o r t  c o s t  d i  f fe rences , 

Adeiman (1973) r e p o r t s  t h a t  a  s u b s t a n t i a l  p o r t i o n  o f  German crude 011 

impor ts  a r e  landed a t  Rotterdam and shipped v i a  p i p e l i n e  t o  German re -  

f i n i n g  centers .  Adelman est imated t h e  p i p e l i n e  t ranspor ta t i .on  charge t o  

be about  2.0-2.5$/100 m i les /bb l .  i n  1970. To a l l o w  f o r  i n f l a t i o n  s ince  

1970, a  charge o f  4611 00 mil .es/bbl . i s  used here. A  rep resen ta t i ve  d i s -  

tance o f  250 m i l e s  between. Rotterdam and major German c i t i e s  was used t o  

d e r i v e  an est imated t r a n s p o r t a t i o n  c o s t  f i g u r e .  Th is  amounts t o  a  t o t a l  

charge o f  10$/bbl.  o r  0.24Q/gal I o n .  (For shipments t o  the Ruhr Va l ley ,  

a major  i n d u s t r i a l  and r e f i n i n g  center ,  a  d i s tance  o f  150 m i l e s  and a  

charge o f  .144$/gal l o n  would be appropr ia te .  ) I n  general , any p l a u s i b l e  

p i  pe l  i ne t r a n s p o r t  c o s t  es t imate  w i  11 y i e l d  de l  i vered crude o i  1 cos ts  

t h a t  a r e  v i r t u a l l y  i d e n t i c a l  i n  t h e  two coun t r i es .  Fur ther ,  n e i t h e r  

coun t ry  (nor  any o t h e r  EEC na t ions )  l e v y  impor t  t a r i f f s  on crude o i l ,  so 

no adjustment was r e q u i r e d  f o r  t a r i f f  d i f f e rences .  

I n  1976-77, t a x  p o l i c i e s  i n  West Germany and t h e  Netherlands 

d i f f e r e d  i n  two respects .  F i r s t ,  s ince  1964 t h e  German government has 

l e v i e d  a  p roduc t ion  t a x  on petroleum products.  I n  1974, t h e  most recen t  

yea r  f o r  which data were ava i l ab le ,  t h i s  t a x  was l e v i e d  a t  an average 

r a t e  o f  12.50M/ton on products f o r  which r a t e s  were repor ted .  Since t h i s  



r a t e  had remained r e l a t i v e l y  constant  s ince  1960, i t  was assumed t o  be 

e f f e c t i v e  i n  1976-77. Using 1976 and 1977 exchange ra tes ,  t h i s  amounts 

t o  an average chzrge o f  1.466/gal I o n  i n  these two years.  The Federal 

Republ ic o f  Germany a1 so 1 ev ies a general va l  ue added t a x  a t  a r a t e  o f  

11 % as compared t o  4% i n  t h e  Netherlands. Thus Rotterdam whol esal e p r i c e s  

were ad jus ted  acco rd ing ly  t o  take  i n t o  account t h i s  c o s t  d i f f e r e n c e .  

The r e s u l t  o f  i n c o r p o r a t i n g  these t a x  adjustments i s  t o  make e s t i -  

mated wholesale gaso l ine  p r i c e s  i n  West Germany about 11% h igher  than 

those i n  t h e  Netherlands d u r i n g  1976 and 1977. A degree o f  co r robora t i on  

f o r  t h i s  es t imate  i s  ob ta ined from t h e  observat ion  t h a t  Germany l e v i e s  a 

tax  o f  11 % on a1 1 r e f i n e d  petro leum products e n t e r i n g  t h e  count ry  (Euro- 

s t a t ,  1974). Thus, e s s e n t i a l l y  t h e  same West German wholesale p r i c e  

s e r i e s  would have been obta ined i f  i t  had been based upon t h e  d e l i v e r e d  

p r i c e  o f  gasol i n e  imports.  

5.5.2 R e t a i l  P r i c e  Data 

Data on r e t a i l  p r i c e s  f o r  r e g u l a r  gasol i n e  i n  West Germany were 

obta ined from C I A  (1976-78). These p r i c e s  a r e  repor ted  f o r  var ious  months 

i n  t h e  years 1976 and 1977, and s p o r a d i c a l l y  f o r  e a r l i e r  per iods  back t o  

l a t e  1973. P r i o r  t o  1973, they  were n o t  reported.  These data a r e  

descr ibed as average r e t a i l  p r i c e s  i n  major West German c i t i e s .  
16 Spe- 

c i  f i c  sa les  and exc ise  taxes l e v i e d  a t  t h e  r e t a i l  l e v e l  a r e  a l s o  reported.  

To e l i m i n a t e  p r i c e  d i f f e r e n c e s  due t o  exc ise  taxes, p r i c e s  n e t  o f  these 

r e t a i l  taxes were recorded. The who lesa le - re ta i l  markup was computed by 

s imply s u b t r a c t i n g  the est imated whol esal  e p r i c e  from t h e  r e t a i l  p r i c e  

n e t  o f  t ax .  

I n  a s i m i l a r  fashion, who lesa le - re ta i l  markups i n  t h e  f o u r  U.S. 

c i t i e s  examined were computed. R e t a i l  p r i c e s  f o r  r e g u l a r  gasol i n e  n e t  



of S ta t e  and Federal excise and sales  taxes were obtained from the - Oil 

and Gas Journal (various i ssues) .  U.S. who1 esa le  price sources were 

discussed ear l  i e r .  

Some comments on these se.ries a re  i n  order. Neither r e t a i l  price 

se r i e s  reports the octane levels  o r  types of additives tha t  characterize 

"regular gasoline." Thus ,  some qual i ty  differences between the two 

countries may e x i s t ,  and i t  i s  not possible t o  control fo r  these.  Further, 

the  German s e r i e s  i s  essent ia l ly  a national average while U.S. data  refer 

t o  spec i f i c  c i t i e s .  A1 though data on average r e t a i l  prices a re  available 

f o r  the U.S.,  we were unable to  find any corresponding se r i e s  on average 

wholesale (terminal) pr ices .  Thus i t  was not possbile to  estimate an 

average U .S. markup. Finally,  neither se r i e s  reports whether r e t a i l  

quotations a r e  fo r  s e l f  service o r  fu l l  service r e t a i l  s ta t ions ,  o r  some 

mixture of the two. The only description given here i s  tha t  quotations 

a r e  for  "major branded" de.al.ers., Given the recent U.S. trend toward "se l f  

service,"  even for  branded dealers,  t h i s  may induce some bias i n  com- 

puted markups. The prevalence of se1.f service f i l l i n g  s ta t ions  i n  West 

Germany i s  not known w i t h  any precision. 

5.5.3 Price Comparisons 

Table 5.7 reports r e t a i l  gas01 ine prices (net of  t ax )  in West 

Germany and differences i n  wholesale and r e t a i l  prices i n  Germany an,d 

four U.S. c i t i e s .  Data a re  shown fo r  three months i n  1976 and f ive  

months in  1977. Means and standard deviations of these data a re  also 

reported. As shown, the West German markup .was greater than o r  equal to  

U.S. markups f o r  v i r tua l ly  a l l  time periods and U.S. c i t i e s  examined. 

The only exception i s  i n  New York, where margins in the f i r s t  half of 1976 

exceeded those ih Germany. The t s t a t i s t i c s  reported i n  the l a s t  row of 



Table 5.7 

RETAIL PRICE-WHOLESALE PRICE COMPARISONS 
(a1 1 f i gu res  i n  cents per  ga l lon  o f  regu la r  gas01 i ne )  

Re ta i l  P r i ce  Re ta i l  P r i ce  (excluding tax )  Minus Wholesale Pr i ce  
(ex tax )  West New. New Los 

Date ~ e s  t ~ermany Germany York Boston Or1 eans Angel es 

Mean 15.2 14.4 8.7 12.9 11.1 

Std. Dev. (2.7) (1 -2)  (0.8) (1.2) (1  - 3 )  

t s t a t i s t i c a  0.62 7.19 2.65 4 :35 

Sources: see text.  

Note: A l l  f i gu res  i n  cents per gal l o n ' o f  regu la r  gasol ine. 

a ~ e e  explanat ion i n  t ex t .  



Table 5.6 were constructed under the  n u l l  hypothesis t h a t  t h e  mean West 

German markup was equal t o  the  mean markup i n  the  f ou r  U.S. c i t i e s .  Since 

t h e  c r i t i c a l  l e v e l  f o r  r e j e c t i o n  ( a t  1%) l i e s  above 3.0, t h i s  nu11 hypo- 

t hes i s  i s  r e j ec ted  f o r  comparisons w i t h  Boston and Los Angeles. I n  these 

c i t i e s ,  U.S. markups were s i g n i f i c a n t l y  h igher  than the  average German 

markup. 

Perhaps t he  most s u r p r i s i n g  fea tu re  i n  Table 5.7 i s  the cons is ten t  

d i f f e r e n c e  i n  wholesa le- re ta i l  markups i n  Boston and o the r  U.S. c i t i e s .  

The divergence i s  p a r t i c u l a r l y  s t r i k i n g  when compared t o  New York where 

t h e  mean d i f f e rence  i n  markups i s  over 6.5QIgal l o n  on average. This d l  f- 

ference l e d  us t o  recheck the  p r i c e  se r ies  f o r  Boston, and t o  examine 

r e t a i l  p r i c e  data from an a l t e r n a t i v e  source ( P l a t t ' s ) .  However, the 

anomaly remained. The source o f  d i f fe rences  between New York and Boston 

markups comes p r i m a r i l y  from r e t a i l  p r i c e  d i f fe rences  i n  t he  two c i t i e s .  

Who1 esal e  p r i ces  d i  ffered by 1  ess than 2Q/gall on dur ing  1976-77, w i t h  

lower p r i ces  observed i n  New York. Re ta i l  p r ices,  on the  o the r  hand, were 

genera l l y  about 4Q/ga l lon h igher  5n Boston, and t h i s  d i f f e rence  remained 

f a i r l y  constant  throughout 1976-1 977. We have no ready explanat ion f o r  

t h i s  phenomenon. 

Returning t o  comparisons w i t h  West Germany, some poss ib le  sources 

o f  b ias  should be noted. F i r s t ,  t he  German value added t a x  was no t  de- 

ducted from the wholesa le- re ta i l  markup. A1 though t h i s  t a x  i s  1  ev ied 

d i r e c t l y  on gas01 i n e  t ransact ions between re f i ne r s ,  jobbers, and r e t a i l  

d i s t r i b u t o r s ,  and i t  has no d i r e c t  counterpar t  i n  the  U.S. t ax  s t ruc tu re ,  

t he  European VAT system serves much the same purpose as U.S. taxes on 

personal and corporate income, i .e., i t  i s  a  general revenue source f o r  
. - 

t h e  federal  government. Without d e t a i l e d  know1 edge o f  general t a x  systems 

on income, property;  e tc .  i n  t he  two count r ies ,  and t he  e f f e c t s  o f  these 



taxes on product prices, i t  i s  not possible to correct price differences 
1'7 for these effects.  If the German value added tax had been deducted fr.om 

computed markups, the result  would'have been to reduce the average mark- 

up  in West Germany by about 1.7t/gal lon. T h i s  would essential ly el i m i  nate 

the difference between markups in Germany, New York and New Orleans. I t  

would not, however, eliminate the significance of differences in the other 

two U.S. c i t i es .  

Another caveat concerns the difference in refinery yields i n  West 

Germany and the Netherlands and the estimation of West German re ta i l  

prices. As noted ear l ier ,  West Germany produced about' 7% more motor gaso- 

l ine  per barrel of crude oil  input than did the Netherlands, and this  

would be expected to result  in a somewhat higher refinery margin in 

Germany. Comparing refining margins and refinery yields in the U.S.  and 

the Nether1 ands suggests that .  West German wholesal e prices may be under- 
18 

stated by as much as 1 .2-1.3t/gall on. Accordingly , the margins reported 

for West Germany i n  Table 5.6 may be overstated by the same amount. Since 

di rect  evidence on gas01 ine refining margins in West Germany were unavail- +, 

able, however, this correction was not undertaken i n  actual computations. 

Other possi bl e sources of bias i ncl ude product qua1 i ty d i  f f  erences 

and the type of retai 1 servi'ce offered i n  the two countries ' ( ful l  vs . 
sel f service). In general, one could place more condi fence in these com- 

parisons i f  data for a pre-price control period were available. 

5.5.4 Concl usi ons Regardi ng Retai 1 Price Comparisons 

In sumar.y, West German markups between wholesale and re ta i l  prices 

appeared consistently higher than those observed in major U.S. c i t i e s .  

On average, the differences was about 3.4t/gallon, though i t  varies widely - .  . 
when computed for individual c i t i es  i n  the U.S .  Equally significant i s  



t he  observat ion t h a t  markups vary dramat ica l ly  across U.S. c i t i e s  and 

a re  p a r t i c u l a r l y  low i n  Boston. 

The number and s i gn i f i cance  o f  caveats surrounding these cornpari sons 

( i n  p a r t i c u l a r ,  the  lack  o f  data f o r  a pre-control  t ime per iod) i nd i ca te  

t h a t  t he  empir ical  estimates presented should be in te rp re ted  w i t h  caution. 

Though s t a t i s t i c a l  l y  s i g n i f i c a n t  d i f ferences.  were found, the  general 

l e v e l  o f  dif ference i n  U.S. and German markups (3.4Q/gallon) i s  s u f f i -  

c i e n t l y  small t h a t  i t appears t'o be we1 1 w i t h i n  the  bounds o f  confidence 

one can.place upon the  under ly ing sources o f  data. A d i f f e rgnce  o f  t h i s  

magnitude could e a s i l y  be explained by var ia t ions  i n  product d i s t r i b u t i o n  

costs o r  r e t a i l  se rv ice  serv ice modes, by uncorrected d i f ferences i n  

general tax  p o l i c i e s  o r  environmental r e s t r i c t i o n s ,  o r  simply by f a c t o r  

market condi t ions i n  t he  two countr ies.  



FOOTNOTES 

* 
This document represents the final report  for  FEA contract P-03-77-6039, 

performed by Deacon, Mead, and Agarwal. 

Chapter 1 

 he discussion of petroleum price controls was drawn from 
MacAvoy (1977), Johnson (1976), Kal t (1977), Phel ps and Smith (1 976), 
Foster Associates (1975), Federal Register (June 30, 1976) and Federal 
Energy Administration Guidelines. 

 or d e t a i l s  of the Entitlements Program under EPCA, see Cox and 
Wright (1978) and F.E.A. Monthly Energy Review (January 1977). 

Chapter 2 

'see Section 1.2.1. 

'see Phel ps and Smi t h  (1 976) , pp. 50-53 (and Figure 3) fo r  a par- 
t i cu la r ly  c l ea r  explanation. 

3 ~ h i s  estimate i s  erroneous f o r  periods a f t e r  April 1973. See 
Chapter 4. 

4 ~ h i s  estimate appears unrea l i s t ica l ly  low. I t  i s  based upon a 
rather  unsuccessful regression model estimated by Phel ps and Smi t h  which 
indicated tha t  a $l.OO/bbl. increase in crude o i l  costs  only raised 
domestic refined product prices by $ .45/bbl. The remainder was pre- 
sumably absorbed by owners of capital  t ha t  is  spec i f ic  to  the industry 
( i n  reduced r en t s ) .  The over a1 1 probabil i ty tha t  s t a t i s t i c a l  re lat ion-  
ships estimated in the e n t i r e  model was merely due to  chance was 17%. 
See Phel ps and Smi t h ,  pp. 29-32. 

5 
Notice tha t  prof i t s  a re  zero a t  a l l  price quantity combinations 

along curve i n  Figure 4. Thus, by i t s e l f ,  the p ro f i t  motive will not 
naturally favor point c over other points on t h i s  schedule. I t  i s  
reasonable to  argue, however, t ha t  firms also wish to  expand market shares 
(par t icu lar ly  when such action does not adversely e f fec t  p r o f i t )  . Such 
behavior would natural ly  lead to  p o i n t  c since i t  i s  the largest  industry 
output consistent w i t h  the price ce i l ing  schedule and the market demand 
function. 



Chapter 3 

 he f o l  l o w i n g  d i scuss ion  o f  r e f i n e d  product  demand under 
p r i c e  c o n t r o l s  was adapted from a suggest ion by David Mead. 

' ~ t  success i ve l y  h ighe r  va lues o f  P , t h e  curve would approach 
a v e r t i c a l  1 i n e  rep resen t i ng  t h e  i n d u s t r y  8 u t p u t  o f  p r i c e  c o n t r o l l e d  
product .  

3 ~ n  i m p l i c i t  subsidy f o r  gaso l i ne  p roduc t i on  i s  es t imated i n  
Chapter 5. 

4 ~ a ~  t (Tab1 e 4) and Roush (pp. 72,73) p resent  evidence t h a t  i s  
i n  broad agreement w i t h  these p r e d i c t i o n s .  

complet ion o f  t h i s  a n a l y s i s  i t  was found t h a t  month ly  market 
share da ta  a r e  a v a i l a b l e  f o r  t h e  t h r e e  ca tego r ies  o f  r e f i n e r s .  Examina- 
t i o n  o f  these data  revea led  some v a r i a t i o n  i n  these shares, p a r t i c u l a r l y ,  
a d e c l i n e  i n  t h e  share o f  " l a r g e  i n t e g r a t e d "  r e l a t i v e  t o  "smal l  independent" 
r e f i n e r s .  However, s i nce  none o f  t h e  s h i f t s  i n  shares exceeded f i v e  
percentage po in t s ,  t h e  1974 data  appear adequate t o  i d e n t i f y  general 
t r ends  i n  i n d u s t r y  banked cos ts .  

60ur sample excluded two f i r m s  i n  t h e  ' l a rge  i n t e g r a t e d "  c lass  and 
two f i r m s  i n  t h e  " l a r g e  independent" c lass .  I n  computing t h e  f i g u r e s  i n  
Table 3.1 i t  was assumed t h a t  these f i r m s  experienced b i n d i n g  p r i c e  con- 
s t r a i n t s  e x a c t l y  as o f t e n  as d i d  t h e  average f i r m  i n  ou r  sample. A 
s i m i l a r  assumption was made f o r  smal l  f i r m s  n o t  i nc luded  i n  our  sample. 
Since t h e  two l a r g e r  ca tego r ies  accounted f o r  over  82% o f  sa les  i n  
1974, and because o n l y  two f i r m s  were excluded from each o f  these 
ca tegor ies ,  any b iases  i n t roduced  w i t h  t h i s  procedure should be smal l .  

Chapter 4 

' ~ u e  t o  t h e  way i n  which data a r e  repor ted ,  gaso l i ne  impor ts  i n  
Table 4.1 i n c l u d e  shipments from U.S. T e r r i t o r i e s ,  such as Puerto Rico 
and t h e  V i r g i n  Is lands ,  t o  t h e  50 s t a t e s  and t h e  D i s t r i c t  o f  Columbia. 
Thus, t h e  r e l a t i v e  importance o f  gaso l i ne  imports  from f o r e i g n  na t i ons  
i s  overs ta ted .  Items i n  t h e  l a s t  f i v e  columns o f  t h i s  t a b l e  represent  
t h e  percentage d i s t r i b u t i o n  o f  impor ts  from f o r e i g n  na t i ons .  Speci f i c  
c o u n t r i e s  i nc luded  i n  each o f  t h e  f o u r  f o r e i g n  reg ions  d i s t i n g u i s h e d  
a r e  l i s t e d  below. 

Northwest Europe: Be1 gium, F in1 and, France, Nether1 ands , 
Sweden, Un i ted  Kingdom, West Germany; 

Mediterranean: Greece, I t a l y ,  Romania,, Spain, Turkey; 

Caribbean: B r a z i l ,  Colombia, Leeward and Windward I s lands ,  
Netherlands A n t i 1  1 es, Panama, T r i n idad ,  Venezuela; 

Pers ian G u l f :  Bahrain, I r a n ,  I raq ,  Kuwait, C)man, Quatar ,  
Saudi Arabia.  

L More s p e c i f i c a l l y ,  a nominal quota system remained i n  e f f e c t ,  
though i t  ceased t o  be b ind ing .  See Sect ion  4.1.2 f o r  f u r t h e r  d e t a i l .  



3 
I n  b r i e f ,  Canada was excluded due t o  the existence o f  who1 esale 

p r i c e  con t ro ls  i n  Canada and ra the r  complex export  r e s t r i c t i o n s  over 
p a r t  o f  the per iod studied. 

4 
'For a discussion n f  t h i s  procedure see Go1 dberger (1 966) ; 

Chapter 5, Section 3. 

5 
As a consequence, Period 3 was truncated t o  the t ime span 

May 1973-September 1973. 

6 
The on ly  exceptions were f o r  shipments from the Persian Gulf.  

I n  general, Persian Gu l f  gasol ine was seldom found t o  be compet i t ive 
w i t h  suppl ies from other  fo re ign  s,ources and thus i s  a l a r g e l y  i r r e l e -  
vant f o re ign  supply source. 

7 
It might be argued t h a t  such shipments were based upon long-term 

contracts, s e t  p r i o r  t o  the  imposi t ion o f  cont ro ls .  Faced w i t h  such a 
contract ,  however, one would expect an importer t o  f u l f i l l  domestic 
supply obl iga t ions  by purchasing r e l a t i v e l y  low-priced U.S. gas01 i n e  
and t o  s e l l  h i s  f o re ign  gasol ine supply i n  the  wor ld  market. 

Chapter 5 

l ~ h i s  could be resta ted by saying t h a t  the  marginal cos t  o f  
producing output A i s  r e l a ted  t o  the amount o f  j o i n t l y  produced output  B. 
If the  product ion technology exh ib i t s  the  usual convexi ty propert ies,  
the  r e l a t i o n s h i p  w i l l  be an inverse one, i.e., i f  output o f  B i s  r e l a -  
t i v e l y  high, the  marginal cos t  o f  A w i l l  be r e l a t i v e l y  low. 

'1ni t i a l  i n q u i r y  ind icated t h a t  Canadian con t ro ls  were a ra ther  
recent phenomenon and t h a t  comparisons p r i o r  t o  1976 would be appropriate. 
(The Canadian Energy Research I n s t i t u t e  (El  1 ison, 1978) conducted 
petroleum product p r i c e  comparisons between Canada and the  U.S., and 
never mentioned Canadian regula t ions on f i n a l  product pr ices.  ) However, 
pre l iminary  sc ru t i ny  o f  Canadian p r i c e  data prompted f u r t h e r  i n v e s t i -  
ga t ion  o f  the Canadian regu la to ry  s t ructure.  

3 ~ h e  synopsls o f  Canadidn regu la t ion  o f  crude o i l  pr ices i s  taken 
from E l  1 i son (1  978). 



4 ~ h e  d iscuss ion o f  r e f i n e d  product p r i c e  con t ro ls  i s  drawn p r i -  
m a r i l y  from "Federal Government Pr i ce  Controls," Imper ia l  O i l  Co., L td .  
(mimeo), 1978. 

"nfor tunately,  the re  appears t o  be no s i ng le  source o f  in format ion 
on petroleum market p r i c e  con t ro l s  i n  f o re i gn  nat ions.  The f o l l ow ing  
discussion, as i t  per ta ins  t o  member nat ions o f  the European Economic 
Community (EEC) i s  based upon Eurostat  (1974) and covers the per iod  
through 1974. 

6 ~ u r o s t a t  (1974) s ta tes  on ly  t h a t  the re  were 1 i m i t s  on d e l i v e r i e s  
o f  o i l  fuels. No s p e c i f i c  d iscussion i s  o f f e red  regarding the existence 
o r  magnl tude o f  mandatory gas01 i n e  a1 1 ocations. 

' ~v i dence  regarding Japanese con t ro ls  was obtained from C.I .A.  
(1  977) and by personal communication from John Boatwright, Exxon. 

'Thus, capac i ty  cons t ra in ts  a re  assumed t o  be nonbinding a t  the  
i ndus t r y  l e v e l .  Even i f  r e f i n i n g  takes p lace a t  constant  re tu rns  t o  
sca le  (as assumed here) i t  i s  s t i l l  poss ib le  f o r  r e f i n e d  product supply 
schedules t o  be upward s lop ing.  However, g iven constant returns,  t h i s  
would be due on l y  t o  upward s lop ing  supply schedules ( a t  the indus t ry  
1 eve1 ) f o r  r e f i n i n g  inpu ts .  

'The p o s s i b i l  i t y  t h a t  Northeastern r e f i n e r s  obtained crude o i l  
suppl i e s  from Louisiana and .the.Gul f Coast f i e l d s  was a1 so considered. 
However, d i f ferences i n  de l i ve red  p r i ces  from the two sources were too 
small t o  be re1  evant (0.1-0.2$/gall on). 

''The est imates suppl ied by Foster Associates a re  f o r  e a r l y  1973. 
However, the gather ing charges invo lved a re  so small (1  ess than 
0.5$/gal lon) t h a t  no at tempt was made t o  r ev i se  these f igu res  t o  re -  
f l e c t  t he  1970-71 per iod.  

l1 I n  1977, the  bu lk  o f  Venezuelan crude landed i n  the U.S. was o f  
g r a v i t i e s  l ess  than 25' API, whereas the  opposi te was t r u e  f o r  a l l  o ther  
major U. S .  supply sources. See U .S. Department o f  Commerce (1  976), 
Table 2 .  

1 2 ~ s  a check on the accuracy o f  t h i s  source, the ad valorem r a t e  on 
crude petroleum repor ted f o r  the  U.S. was examined. I t i m p l  i e d  a duty 
o f  about 9.5$/bbl. Since t h i s  i s  very c lose t o  the actua l  r a t e  o f  
10.5$/bbl. i n  existence a t  t h a t  time, a meas'ure o f  cor roborat ion f o r  the 
G.A.T.T. data was obtained. 

1 3 ~ h i s  in format ion was taken from Eurostat  (1974). 



140f course, a major change' in tax pol icy for crude petroleum 
producers took place in May 1975; when the depletion a1 lowance was 
discontinued. However, this tax change related t o  crude petroleum 
and other fossil fuels. Although i t  i s  possible that this  policy 
i nfl uenced refined product production decisions indirectly, parti cu- 
larly in integrated petroleum firms, we are aware of no estimates of 
this  effect. T h u s ,  i t  i s  assumed . t h a t  the influence of this  tax 
change i s  entirely captured by changes in crude oil prices. 

 he U .S . Bureau of Mi nes , International Petrol eum Annual , 
reports some data on foreign re ta i l  prices for gasol ine in 1970-71. 
  ow ever, since only one quotation per year i s  reported, i t  was decided 
t o  use the price series discussed in Section 5.5.2. 

6~ersonal comnunication from Susanne Black, U .S . Central 
Intel 1 i gence Agency. 

, 

7 ~ o r t i n g  o u t  the effects of income and property taxes Ypon 
product prices . i s ,  of course, a general equil ibrium problem of enormous 
complexity, and one which the public finance profession has yet t o  
sol ve. 

1 8 ~ h i s  estimate was obtained by simply comparing the difference 
in refining margins in the U.S. and the Netherlands to differences in 
refinery yields of motor gasol ine in 1976-77. Linear interpolation 
was then used to derive a crude. estimate of the difference between 
refining margins in the Netherlands and West Germany. 
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