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Section One. Introduction. 

Public policy towards natural gas has swung first towards, and then 

away from regulation in this century. In 1906, the Congress specifically 

excludka natural gas from the jurisdiction of the Interstate Commerce 

Commission. Thrke decades later, a New Deal Congress passed the Natural 

Gas Act of 1938 bringing pipelines under the control of the Federal Power 
11 - 

Commission (FDC). Forty years thereafter, the Congress passed a phased 

decontrol bill, the Natural Gas Policy Act (NGPA) of 1978, as part of the 

Carter Administration's National Energy Plan. 

Recently, the Congress has backed off from New Deal legislation in 

other markets--notably aviation and trucking. In this study, we examine 

, the rise and fall of economic regulation in the natural gas industry to 

understand: (1) why public policy has followed a pendulum's path, and 

(2) the economic consequences of regulation and deregulation. The main 

part of the analysis is directed toward the Natural Gas Policy Act of 1978. 

Widely viewed as a deregulation measure, we find that the Act is more re- 

strictive and burdensome than the pricing policies it superceded. The 

path toward deregulation in natural gas and perhaps other markets is not 

as direct or simple as might be expected. 

The shifting course of public policy is explained in part by two, 

often conflicting, motivations for regulation: efficiency and redistribu- 

tion. The Natrual Gas Act of 1938 followed shortly after a Federal Trade 

Commission study documented the rising concentration of ownership in the 

pipeline market and significant vertical integration. The initial impe- 

1 / - 
Now the Federal Energy Regulatory Commission (FERC). 



tus for federal regulation of natural gas was primarily to improve the 

performance of the market. The Federal Power Commission, which adminis-. . 

tered the Act, became over the years "captured" by matters of allocation 

and redistribution %tween customer groups. The Commission increasingly 

came to view its role as to protect consumers from price increases, and 

later to allocate the resulting shortages in.favor of residential and 

commercial customers. 

The Commission seemingly lost sight of the basic economic 'fact about 

natural gas--that it is an exhaustible resource. As such its supply de- 

creases over time, and in an efficient market the price of gas will rise 

relative to other commodities in order to encourage production from high 

priced reserves, while promoting conservation on the demand side. In an 

efficient market, depletable resource rents increase over time: The FPC's 

concern with redistribution goals, as well as a certain inevitable bureau- 

cratic inertia, prevented the. field price of interstate gas from increasing 

and ultimately created a shortage. 

The Natural Gas Policy Act of 1978 could have alleviated the FPC in- 

duced shortage by lifting wellhead price controls, but this would have 

transferred rents away from residential and commercial customers who had 

long benefitted fron 9'PC pricing and curtailment policies. The complex 

compromise that produced the NGPA is best understood as an attempt' by 

Congress to allow prices to rise to more efficient levels without hurting 

small consumers. 

In attempting to de.regulate the natural gas market without hurting the 

consumer groups that had benefitted from pre-existing regulation, the Con- 

gress produced an Act which finds meager success in,the achievement of 



either efficiency or equity goals. In many respects, the Act pushes the 

scope and restrictiveness of gas regulation beyond the prior FPC policies. 

Thus the natural gas industry dramatically illustrates the dangers and 

difficulties of deregulation. 



Section Two. Natural Gas Regulation Prior'to the NGPA. 

At several points in the history of gas regulation the scope of 

federal regulation underwent abrupt change: 

(1) The Natural Gas Act of 1938 

(2) The Phillips Petroleum Case in 1954 

(3) The onset of curtailments in 1970171 

( 4 )  The enactment of the Natural Gas Policy Act in 1978 

These signal events demarcate four periods, prior to the NGPA, in which the 

evolution of natural gas policy can be' analyzed. In each period the division 

of rents between producers, pipelines, distributors and consumers was markedly 

shifted. The historical approach is used to show how and why regulation e- 

volved as it did in the natural gas market, and who benefitted. 

2.1 The Unregulated Period 

Natural Gas was a negligible part of the U.S. energy picture before 

World,War 11, comprising only 4% of primary energy consumption as late as 

1920. Natural gas only became a national industry with a widespread market 

after the technology for building high pressure pipelines, from the fields 

in the South-central part of the country to the major markets in the East 

and ~idwes t , was developed. 

Without the means to economically move gas, the customers of the 

natural gas industry were predominantly large industrial boiler users 

located near gas wells. In the years prior to World War 11, low BTU "coal" 

qas, made from the destructive distillation of coal into carbon monoxide, 

hydrogen, and other organic products, served more customers and sold more 

volume than natural gas. This manufactured gas replaced candles for resi- 

dential and commercial customer illumination. Manufactured gas, unlike 



natural, was relatively expensive and environmentally unsound. Thus 

residential and commercial illumination customers presented a ready- 

made market opportunity for cheap natural gas once significant long- 

distance pipeline construction began in the 'early twe~tieth century. 

U ~ l ~ k e  the manufactured gas industry, which achieved high asset 

utilization on production for predictable illumination demands, natural 

gas production often followed a boom/bust cycle before the Natural Gas 

Act of 1938. Early state attempts to regulate the field market sought 

to control flaring, rapid depletion, and other wasteful field practices. 

State controls of this sort were upheld by the Supreme Court; however, 

the Congress continued to support a free market in the natural gas indus- 

try. In 1906 the Congress specifically excluded interstate pipelines 

from the jurisdiction of the Interstate Commerce Act. 

The absence of rate regulation in natural gas stands out in distinet 

contrast to the experience of the railroad industry under Interstate 

Commerce Commission controls. In a series of cases from West (Attorney 

General of Oklahoma) v. Kansas Natural Gas Company in 1911 to Champlin 

Oil Refining Company v. Corporation Commission of Oklahoma in 1932, the 

Supreme Court consistently restricted State authority to the prevention 

of wastage and the sale of intrastate gas. Interstate pipeline companies 

were free to set prices to out-of-state customers and resellers. 

The two "capture" theories of Commission regulation--that regulation 

either serves to prop up industry profits or to protect consumers from 

unfair pricing--may explain the absence of natural gas regulation until 

1938. Both theories have been put forth as an explanation for the regula- 

tion of railroad rates by the Interstate Commerce Commission following 



11. - 
the passage of the Interstate Commerce Act in 1887. In the first two 

decades of the twentieth century, gas consumption was not widespread 

among residences and small commercial establishments. Predatory pricing 
I 
I and depressed profits were not characteristic of the gas pipeline industry 
I 

(in part because c~r~ership was increasingly concentrated both vertically 

and horizontally). It was in fact the potential anti-competitive conse- 

quences of concentration which was the primary motivation for the Natural 

Gas Act of 1938. 

2.2 The Natural Gas Act of 1938 

Congressional attitudes toward natural gas regulation began to 

change in the merger wave of the 1920's as the ownership of pipelines 

and gas utilities became concentrated in a few.holding companies. In 

1928 the Senate directed Ll~e Federal Trade Commission to etudy concentra- 

tion in the gas and electric utilities. The 1935 FTC Report demonstrated 

considerable vertical integration of ownership between gas production 

and transmission and the resultant power of the holding companies to 

squeeze independent producers in some gas producting regions. Consumer 

interests may have also motivated the Natural Gas Act of 1938. As the 

interstate pipeline system expanded, increasing the importance of municipal 

gas customers, political support for pipeline regulation increased. Some 

cities, especially in the Midwest, felt that they were unfairly denied 

access to cheap natural gas, others complained of price discrimination. 

11 - 
The view that reiLroad regulation benefitted the railroad companies by 

eliminating price warfare is expounded by Gabriel Kalko in Railroads and 
Regulation; while the orthodox view that railroad regulation was motivated 
by the political power of farmers and eastern shippers is argued by Albro 
Martin in Enterprise Denied. 



Organizat ions such a s  t h e  Al l i ance  of C i t i e s  and t h e  U.S. Conference of 

Majors urged f e d e r a l  c o n t r o l  over  t h e  r a t e s  i n t e r s t a t e  p i p e l i n e s  charged 

municipal d i s t r i b u t i o n  companies. Municipal i n t e r e s t s  were r e f l e c t e d  i n  

t h e  p r i n c i p a l  p rov i s ions  of t h e  Act. The FPC was given j u r i s d i c t i o n  over  

p i p e l i n e  r a t e s  and t h e  c e r t i f i c a t i o n  of new f a c i l i t i e s .  The FPC a l s o  con- 

t r o l l e d  abandonments of  p i p l i n e  s e r v i c e .  

The Congress decided t h a t  t h e  f i e l d  p r i c e  of n a t u r a l  gas should be 

l e f t  t o  t h e  S t a t e s  t o  r e g u l a t e  whi le  p i p e l i n e  r a t e s  would be the  j u r i s d i c -  

t i o n  of t h e  Federal  Power Commission. Sec t ion  l ( b )  accordingly excluded 

t h e  "production o r  ga the r ing  of n a t u r a l  gas" from t h e  j u r i s d i c t i o n  of t h e  

Act ,  and f o r  s i x t e e n  y e a r s  t h e  P C  and t h e  Supreme Court,  i n  a  h a l f  dozen 

c a s e s ,  concurred i n  t h i s  i n t e r p r e t a t i o n .  

But Congress had f a i l e d  t o  fo re see  adequately t h e  consequences of 

t h e  Natura l  Gas Act. The S t a t e s  were a b l e  t o  o f f s e t  t h e  a f f e c t  of t h e  FYC 

on t h e  d i s t r i b u t i o n  of gas  r e n t s  between consuming and producing s t a t e s .  

Producing s t a t e s  imposed t h e  equ iva l en t  of  t a r i f f s  and expor t  r e s t r i c t i o n s  

on f i e l d  gas t o . i n c r e a s e  revenues c o l l e c t e d  from consuming s t a t e s  and t o  

reduce out -of -s ta te  movement of gas.  The i n t e n t  of t h e  Natura l  Gas Act 

could only  be e f f e c t u a t e d  by extending f e d e r a l  c o n t r o l  of n a t u r a l  gas  t o  

t h e  f i e l d  market. I n  P h i l l i p s  Petroleum Company vs. S t a t e  of  Wisconsin 

1 (1954) t h e  Supreme Court reversed  i t s e l f ,  and he ld  . t ha t  FPC rate-making 

I j u r i s d i c t i o n , e x t e n d e d  i n t o  t h e  f i e l d  m a r k e t . f o r  n a t u r a l  gas .  

2 .3  Well-head P r i c e  Regulat ion 

The Natura l  Gas Act of  1938 e s t a b l i s h e d  i n t e r s t a t e  p i p e l i n e  r a t e  

. r e g u l a t i o n ,  which had a p l a u s i b l e ~ e c o n o m ~ c  r a t i o n a l e ,  and seemingly s h i f t e d  

~ some of  t h e  r e n t s  a s s o c i a t e d  w i t h  gas  product ion  t o  t h e  consuming s t a t e s .  



The regulation of pipeline rates caused distortions in the intrastate 

market which ultimately led to increased federal intervention to achieve 

greater control over the interstate sale of gas. Professor McKie has 

termed this the "tar-baby" effect: when regulation expands to patch up 

self-induced distortions and unintended consequences. As we shall see, 

well-head price regulation under the F P C ,  following the Phillips Petroleum 

Case, resulted in further unforseen effects on the interstate gas market-- 

severe shortages and customer curtailiiiencs. 

The case for producer regulation on the basis of supposed monopoly 

power was never compelling. In the most careful analysis of the field 

markets, MacAvoy conclusively showed that pricing behavior prior to 

Phillips was consistent with a mixture of competition and pipeline monopoly 
11 - 

(i.e., monopsony) power. Simple concentration ratio measures of the 

market power of buyers and sellers of new natural gas for reserves in 

regional markets have shown that concentration is greater among the pipe- 
2 / - 

lines purchasing new gas contracts. This pattern of market structure 

results from the fact that gas fields comprising numerous small gas pro- 

ducers are frequently connected to only one or two interstate pipelines. 

Even if the situation were reversed, with high producer and low buyer con- 

centration, the ease of entry into gas production would effectively limit 
3 / - 

monopoly power. 

- - 

1 / - 
MacAvoy, Paul. Price Formation in the Natural Gas Fields. 1960. 

L I - 
Breyer, S. and P. MacAvoy. Energy Reguiation by the Federal Power 

Commission. . 1974. 

3 / - 
This point is made by James McKie. "Market Structure and Uncertainty 

in Oil and Gas Exploration," Quarterly Journal of Economics (Vol 74, 1960), 
and cited in Breyer and MacAvoy. 



Even if federal regulation of well-head prices had a sound economic 

rationale, the implementation of well-head price regulations for the 

several thousand independent gas producers caused unprecedented adminis- 

trative difficulties which completely overwhelmed thrt' FPC staff. Initially 

the FPC attempted to implement producer rate regulation by applying tradi- 

tional cost-of-service utility regulation to the 3,000 individual producers 

extant in 1954. Such a system seemingly would eliminate producer rents. 

However, the F P C  soon found that utility-type regulation was inapplicable 
I 
1 to natural gas producers for several reasons: (1) the joint costs of 

I associated (oil and gas) producers could not be allocated objectively, 

I (2) allocation of and compensation for exploration costs from .years prior 

1 to field production was similarly complicated, (3) no satisfactory system 

for allocating pipeline rights to relatively cheap gas was ever devised 

(such as the oil refinery entitlements program), and (4) the risks of new 
11 - 

exploration were not taken into account by conventional utility rates. 

1 Individual producer rates were an administrative nightmare. By 1960 there 
21 - 

were 3,278 rate filings waiting decision. 

The Commission then turned to a system of area rates in five geograph- 
3/ - 

ic regions under its Statement of General Policy published in 1960. 

Provisional. prices were established for gas under new and existing con- 

I tracts. Such a two-tier system might have been used to efficiently 

transfer'producers' windfall profits to consumers and pipelines had the'FPC 

1 / - 
Breyer and MacAvoy. 

21 - 
Natural Gas Survey. p. 85. 

31 ' - 
Codified as 18 C.F.R. 5256 and cited in the Natural Gas Survey. 



allowed new contract prices to rise to a competitive level; however, 

implementation was.so slow that prices were effectively frozen through- 

out the 1960's. 

The first case decided under the area rate regulation concept was the 

Permian Basin Area Rate completed in 1968. In all, six area rate cases 

were decided and affirmed between 1968 and 1974, each involving substantial 

litigation. As a result of the Atlantic Refining Company v. Public Service 
11 - 

,Company of New York case (1959), the Comission followed the "in-line" 

pricing guideline to determine the reasonableness of rate applications. 

The effect of this policy was that no contracts for existing reserves were 

approved at prices higher than the average for the area, and no new con- 

tracts were approved at prices above the pre-existing maximum. The logical 

consequences of in-line pricing are that the historic maximum rate becomes 

the price ceiling, that the average contract price creeps upward very 

slowly, so that with the slow disposition of area rate cases, rates will 

reflect cost conditions whfch are years 'out of date. 

Figure 2.1 shows the marginal and average price paid by interstate 
2 / - 

pipelines to domestic gas producers, measured in 1967 dollars. During 

the first ten years of area rates, from 1960 to 1970, FPC rate regulation 

prevented any rise in the marginal price of gas at the well-head. The 

fundamental law of depletable resources--that their market price rise 

relative to other commodities over time--was violated. Not until firm 

-. - 
360 U.S. 378. Cited in the Natural Gas Survey. 

2 / - 
Nominal prices are deflated by the wholesale price index (WPI) for all 

commodities. 
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.gas customers were c u r t a i l e d  by 100 Bcf i n  t h e  win te r  of 1970171 d id  t h e ,  

FPC g ran t  p r i c e  i n c r e a s e s  f o r  new gas committed t o  t h e  i n t e r s t a t e  system. 

. . How can t h e  p r i c i n g  p o l i c y  of  t h e  FPC be explained? Formerly, t h e  

FPC e s t a b l i s h e d  a r e a  r a t e s  f o r  t h e  f i e l d  p r i c e  of n a t u r a l  gas on t h e  

b a s i s  of product ion c o s t s .  However, t h e  evidence on gas exp lo ra t ion  and 

d iscovery  c l e a r l y  i n d i c a t e s  t h a t  domestic gas and o i l  producers were a t  

t h e  i n t e n s i v e  margin of production--more dry ho le s  were d r i l l e d  f o r  each 

succes s fu l  w e l l ,  and t h e  average s i z e  of t h e  gas f i e l d s  discovered w a s  

dec l in ing  each year .  Table 2 .1  shows t h a t  t h e  percentage of gas  w e l l s  

y i e l d i n g  recoverable  r e se rves  had dec l ined  from 11.3% (1945-1954) t o  10.9% 

(1955-1964) whi le  t h e  percentage of s ign ' i f i can t  f i n d s  (over 6  Bcf of gas 

recoverable)  among t h e s e  s u c c e s s f u l  we l l s  had f a l l e n  even more sha rp ly  

from 36.2% t o  21.9%. The f a i l u r e  of t h e  FPC t o  r a i s e  t h e  p r i c e  f o r  new 

gas dedica ted  t o  t h e  i n t e r s t a t e  market i n  t h e  f i r s t  t e n  yea r s  under a r e a  

rate-making r u l e s  i n d i c a t e s  a  phenomenon which has  been c a l l e d  "regula- 

t o r y  l ag . "  Regulatory l a g  is  t h e  discrepancy between allowed p r i c e s  and 

cu r ren t  product ion c o s t  cond i t i ons  which a r i s e s  when r a t e s  a r e  s e t  i n f r e -  

quent ly  on t h e  b a s i s  of h i s t o r i c  c o s t  da t a .  Regulatory l a g  is  more s e v e r e  

when t h e  t ime i n t e r v a l  between r a t e  ca ses  is long and when unan t i c ipa t ed  

m a t  e s c a l a t i o n  i s  l a rge .  While r egu la to ry  l a g  has  been j u s t i f i e d  as a  

spur  t o  p r o d u c t i v i t y  i n  t h e  e l e c t r i c  u t i l i t y  i n d u s t r y , l l  t h e  argument i s  

c l e a r l y  i n a p p l i c a b l e  t o  an e x t r a c t i v e  indus t ry  a t  t h e  i n t e n s i v e  margin o f  

product ion.  

11 - 
W. Baumol and A. Klevorick. "Input Choices and Rate of  Return Regula- 

t i o n :  An Overview of  t h e  Discussion." 



TABLE 2.1 

NATURAL GAS DISCOVERIES 

YEAR PERCENT OF WELLS PERCENT OF SUCCESSFUL PERCENT OF OIL3FLLS 
 SUCCESSFUL^ GAS WELLS  SIGNIFICANT^^ SIGNIFICANT- 
(OIL AND GAS) 

AVERAGE 11 .3  36.2 3.9 

AVERAGE 10.9 21.9 2.4 

204 / 
NA- 

AVERAGE 10.3 21.5 2.2 

Source:' Na tu ra l  Gas Survey. 1975. p. 234. 
1 I. - 

Succes s fu l  w e l l s  a r e  t hose  n o t  c l a s s i f i e d  as "dry holes ."  
2 / - 

S i g n i f i c a n t  ga s  w e l l s  a r e  t h o s e  w i th  more than  6 BCF of r ecove rab l e  reserves. 
31 - . ,  

(% a l l  w e l l s  s i g n i f i c a n t )  = (% s u c c e s s f u l  g a s  w e l l s  s i g n i f i c a n t )  X 
(% w e l l s  s u c c e s s f u l ) .  

41 - 
Wells a r e  c l a s s i f i e d  as s i g n i f i c a n t  s i x  y e a r s  a f t e r  d i scovery .  



Regulatory l a g  has the  e f f e c t  of t r a n s f e r r i n g  income from gas producers 

t o  gas p ipe l ines ,  d i s t r i b u t o r s  and end-use customers. Given t h a t  gas con- . 

sumers f a r  outnumber gas producers and t h e i r  Congressional r ep resen ta t ives ,  

such r e d i s t r i b u t i o n  wap p o l i t i c a l l y  expedient.  The evidence suggests  

t h a t  i n  the  f i r s t  ten  years  of a r e a  r a t e s  .the FPC weighed r e d i s t r i b u t i o n .  

ob jec t ives  more heavi ly  than e f f i c i e n c y  goals.  This conclusion is  based on 

the  f a c t  t h a t  the  FPC held down t h e  p r i c e  of both o ld  and new gas reserves .  

Had the  p r i c e  of - new gas been allowed t o  r i s e  a t  a r a t e  r e f l e c t i n g  marginal 

production cos t s  supply incen t ives  would have been minimally blunted while 

consumers kept t h e  inf ra-marginal  r e n t s  associa ted  wi th  low pr iced  o ld  

gas. Figure 2 . 1  shows t h a t  while the  p r i c e  of new gas was s l i g h t l y  higher 

than old gas ,  t h e  FPC did  not  al low new gas p r i c e s  t o  r i s e  from 1960 t o  

1970. The FPC probably avoided c rea t ing  a l a r g e ' g a p  between o l d  and new 

gas because of the  apparent i n e q u i t i e s t h i s  would cause between p ipe l ines  

and d i s t r i b u t o r s  with d i f f e r e n t i a l  access t o  cheap sources of o ld  gas. 

The p r i c ing  behavior of the  FPC i s  cons i s t en t  with t h e  hypothesis  t h a t  

t h e  FPC acted  t o  maximize short-run p o l i t i c a l  support by emphasizing redis -  

t r i b u t i o n  a t  the  expense of e f f i c i e n c y  i n  the  i n t e r s t a t e  gas market. This 

behavior i s  e n t i r e l y  cons i s t en t  wi th  t h e  Peltzman-Baldwin view t h a t  regula- 

t o r y  and publ ic  agencies attempt t o  d i s t r i b u t e  b e n e f i t s  (and losses )  so  a s  

t o  maximize n e t  p o l i t i c a l  support  f o r  t h e i r  act ions. l /  This  o b j e c t i v e  or- 

d i n a r i l y  means v i s i b l y  b e n e f i t t i n g  t h e  many a t  t h e  expense of  t h e  few, 

2 / 
within  t h e  s h o r t  time horizon i n  which p o l i t i c a l  goals  a r e  cast.- 

11 - 
S. Peltzman. 

21 - .  
J. Baldwin. The Regulatory Agency and t h e  Publ ic  Corporations. 1975. 



2.4 The Curtai lment  Period 

The shor tage  of n a t u r a l  gas  i n  t h e  i n t e r s t a t e  market f i r s t  became 

evident  i n  t h e  r e se rves  which back up production. The F P C  recommended 

r e se rve  backing i s  20 t imes prosuction.. The l e v e l  of backing i n  t h e  

unregulated i n t r a s t a t e  market has never  f a l l e n  below 12 i n  t h e  per iod  

from 1964-1977, and t h e  average r e s e r v e - t ~ - ~ r o d u c t i o n  r a t i o  was 14.4. 

Table 2.2 shows t h a t  bx e i t h e r  t h e  FPC o r  t h e  unregulated market c r i t e r i a ,  

a  shor tage  of backing f o r  i n t e r s t a t e  product ion had developed by 1969. 

I n t e r s t a t e  r e se rves  peaked in '1967,  and t h e  reserve-to-production r a t i o  

d e t e r i o r a t e d  from 18.9 i n  1964 t o  8.5 i n  1977. Over t h e  1964-1977 per iod  

i n t e r s t a t e  r e se rves  dropped by h a l f :  from 189 t r i l l i o n  cubic f e e t  (Tcf) 

t o  93 Tcf ;  i n  t h e  i n t r a s t a t e  market r e se rves  increased  s l i g h t l y  from 92 

t o  115 Tcf ,  and t h e  r e se rve  hacking d i d  not comparably d e t e r i o r a t e .  

The shorage occurred no t  on ly  because t h e  FPC he ld  down t h e  p r i c e  

of  new gas i n  t h e  i n t e r s t a t e  market,  bu t  because t h e  p r i c e  was h ighe r  i n  

t h e  unregulated i n t r a s t a t e  market. The f i r s t  e f f e c t  i s  t h e  d i r e c t  e l a s -  

t i c i t y  of supply,  i n  t h e  i n t e r s t a t e  market,  a n d . t h e  second e f f e c t  i s  t h e  

c r o s s  e l a s t i c i t y  of supply between t h e  i n t e r  and i n t r a s t a t e  markets.  

The d i r e c t  e f f e c t  works t o  lower t h e  l e v e l  of exp lo ra t ion  a c t i v i t y ,  wh i l e  

t h e  c r o s s  e f f e c t  s h i f t s  t h e . p r o p o r t i o n  of new gas  dedica ted  between t h e  

. i n t e r  and i n t r a s t a t e  markets.  

The in f luence  of  bo th  t h e  c r o s s  and d i r e c t  e l a s t i c i t i e s  of s u p p l y  

a r e  r e f l e c t e d  i n  Table 2.3. 



Source: U.S. D.O.E. Gas Suppl ies  of I n t e r s t a t e  Natura l  Gas P i p e l i n e  Companies -- 1977. 
June, 1979. 

YEAR' 

1964 
1965 
1966 
1967 
1968 
1969 
19 70 
197L 
19 7 2 - 
1973 .  
1974 

L1975 
19 76 
1977 

RESERVE 
ADDITIONS 

(Tcf ) 

10 .6 '  
13.3 
14.2 
14 .8  

9.5 
6.1 

0 
2.0 

(0.2) 
1.1 

(0 8 )  
(1.7) . 
2.9 
5.5 

RESERVE 
ADDITIONS 

(Tcf 

9.7 
8.0 
6.0 
7 .O 
4.2 
2.3 

37.2 
7.8 
9 .8  
5.7 
9 .5  

12.2 
4.7 I 6.4 

I N T E R S T A T E  

PRCDUC- 
TION 

(Tcf ) 

10.0 
10.4 

1 
11.8 
12.6 
13.4 
14 .1  
14.2 
14.2 
13.7 
13.0 
12.0 
11.4 
10.9 

I N T R A S T A T E  

BRODUC- 
TION 

.(Tcf) 

5.4 
5.9 
6.4 
6.6 
6.8 
7.3 
7.9 
7.9 
8 .3  
8.9 
8 .3  
7.7 
8.1' 
8 .5  

M A . R K E T  

YEAR-END 
RESERVES 

(Tcf) 

189.2 
192.1 
195.1 
198.1 
195.0 
187.6 
173.6 
161.3 
146.9 
134.3 
120.5 
106.8 

. 98.2 
92.9 

RESERVES 
TO PRO- 
DUCTION 

RATIO 

18.9 
18.5 
17.5 
16.8 
15.5 
14.0 
12.3 
11.4 
10.3 

9.8 
9.3 
8.9 
8.6 
8.5 

YEAR-END 
RESERVES 

(Tcf) 

92.1 
94.2 
93.9 
94.3 
91.7 
86.8 

2.16.0 
115.0 
117.5 
114.3 
115.5 
120.0 
116.7 
114.5 

M A R K F T  

RESERVTS 
TO PRO- 
DUCTION 

RATIO 

17 .1  
16.0 
14.7 
14.3 
13.5 

, 11.9 
14.7 
14.7 
14.2' 
12.8 
13.9 
15.6 
14.4 
13.5 



AVERAGE ANNUAL AVERAGE ANNUAL AVERAGE ANNUAL 
YEARS INTERSTATE RESERVE INTRASTATE RESERVE TOTAL RESERVE . 

ADDITIONS ADDITIONS ADDITIONS 
(Tc f )  PERCENT (Tcf) PERCENT . (Tcf) PERCENT 

1964-69 137.0 64.8% 74.4 35.2% 211.4 100% 
1970-77 12.6 8.6% 33.3 91.47; 145.6 100% 

TABLE 2.3 RZSERVE ADDITIONS I N  THE INTER- AND INTRA-STATE MARKETS 

From 1964 t o  1969, two-thirds of a l l  new re se rves  were dedica ted  t o  t h e  

i n t e r s t a t e  market,  i n  about t he  same propor t ion  a s  t he  i n i t i a l  l e v e l  of 

1 I re se rves  i n  1964. I n  1970-77, however, over  90 percent  of new reserve-  

were dedicated t o  t h e  i n t r a s t a t e  market whereas 60 percent  of i n i t i a l  

r e se rves ,  i n  1970, were i n  t h e  i n t e r s t a t e  system. A d i r e c t  e f f e c t  is  a l s o  

ind ica t ed  by t h e  d e c l i n e  i n  t he  average annual r a t e  of new re se rve  a d d i t i o n s  

2 / t o  both markets from 211.4 Tcf /year  (1964-1969) t o  145.6 Tcf lyear  (1970-1977) .- 
The ' cu r t a i lmen t s  which developed i n  1970171 were i n e v i t a b l e  under t h e  FPC 

a r e a  r a t e  po l i cy ,  a l though t h e  t iming was undoubtedly acce l e ra t ed  by a number 

of f a c t o r s  on t h e  demand s i d e  of  t h e  equat ion.  S t r i n g e n t  a i r  q u a l i t y  s tand-  

a r d s  which became e f f e c t i v e  i n  t h e  e a r l y  1970's increased  t h e  a t t r a c t i v e n e s s  

of n a t u r a l  gas vis-a-vis  h igh  s u l f u r  o i l  and c o a l  i n  t h e  i n t e r s t a t e  market.  

The r e a l  p r i c e  of e l e c t i r c i t y  began t o  r i s e  by t h e  end o f  t h e  19601s, 

a f t e r  twenty y e a r s  of d e c l i n e ,  encouraging end-user s u b s t i t u t i o n  o f  gas  

f o r  e l e c t r i c i t y .  Table 2.4.shows t h e  rise i n  cu r t a i lmen t s  from 1970171 t o  

t h e  passage of t h e  NGPA i n  1978. 

21 
Reserve c d d i t i o n s  inc lude  r e v i s i o n s  and ex tens ions  of e x i s t i n g  w e l l s  i n  

a d d i t i o n  t o  d i s c o v e r i e s  un re l a t ed  t o  e x i s t i n g  producing w e l l s .  

2 I - 
A Tcf i s  a t r i l l i o n  cubic f e e t  o r  about one q u a d r i l l i o n  Btu of  n a t u r a l  

gas .  
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TABLE 2.4 GAS CURTAILMENTS 

ANNUAL PERCENT PERCENT PERCENT 
YEAR EXCESSal D E M A N F  DEMAND FIRM DEMANJ INTERRUPTIBLE IINNUALb' 

(Apr . -Mar. ) DEMAND- CURTAILED CURTAILED- DPMD  CURTAIL^^ 
(Tcf (Tcf) % % % 

1970-71 d I 0. lzl 14.2 0.7 
1971-72 '.>el 14.7 el 1972-73 1.31- 15.52- 3 * 4 e ~  8.4- 
19 73-74 1 .41  15.08 9 .3  
1974-75 2.23 15.36 14.5 13.6 36.6 
1975-76 3.20 14.81 21.5 19.7 54.8 
1976-77 4.09 15.37 26.2 23.0 70.9 
1977-78 4.04f/  14.64f/  26.9 23.1 66.9 
1978-79 3.51- 14.29- 23.9 20.8 52.2 

Source: FERC. Form 16 and Form 15. 
EIA. Monthly Enerpy Review (1211979). 

8/ Excess demand equa l s  n e t  p i p e l i n e  cu r t a i lmen t  (from Form 16) p l u s  ~ h r  volume 
of demand t h a t  permanently switched t o  a l t e r n a t e  f u e l s  because of c u r t a i l -  
ment (from Monthly Enerpy Review). 

b/ Annual demand equa l s  annual  d e l i v e r i e s  p l u s  excess demand. Not t h a t  excess 
. demand does no t  i nc lude  t h e  e f f e c t  of  hook-up mora tor ia .  

C/ Excludes permanent f u e l  swi tch ing  which i s  unava i l ab l e  by customer c l a s s .  

From P. Bai ley .  "Gas Curtai lment  P r i o r i t i e s  and Alternate Purchase 
Arrangements." ICF Incorpora ted .  1979. 

e/ Data i s  f o r  t h e  12  months from September t o  August. 

f' Assumes no change from 1977-78 i n  t h e  volume of demand t h a t  permanently 
switched t o  a l t e r n a t e  fuels. 



The curtailment in the winter of 1970/71 caused the FPC to abruptly 

shift its pricing policies. The price of new gas contracts which had 

stood at 19cIMcf (1967$) for the previous ten years, was allowed to rise 

3-5c in 1971 and increased to 2f?+ in 1972 (see ~igure 2.1). The Commission 

I provided a number of exemptions from, and amendments to.the area rate regu- 

I ' .  

lations which allowed the effective price of gas to rise without under- 

mining ongoing court cases. Pipeline companies were allowed to include 

advance payments to producers (for development expenses) in the rate base 

for the computation of transmission charges. Consumers in effect paid the 

interest on these advance payments which added $2 billion to the pipeline 

I rate base by 1975. The Commission adopted an "optional pricing" procedure 

I ~ which permitted shortage pipelines to freely negotiate long-term contracts 

~ with producers. The Commission also begall Issuing "limited-term certlfi- 

cates" which allowed producers to commit gas to the interstate market for 

short periods at prices above existing area rate ceilings. Thirty-one 

percent of the 1.1 Tcf.of reserves dedicated to the inter-state market in 
11 - 

1973 was obtained by limited-term certificates. Optional pricing, 

limited-term certificates, and imports from Canada which comprised 5.4% of 

interstate gas supply in 1970 rose to 11.2% of supply in 1977 (see Table 2.5). 

The various pricing loopholes did increase the price of new gas in the 

interstate market, but failed to staunch the swelling volume of curtailments 

(see Table 2.4). The FPC response was twofold: rules were promulgated for 

allocating pipeline curtailments in 1973, and the tattered area rate regula- 

tions were abandmed in favor of e llew system of nation-wide rates in 1974. 

L I - 
R.B. Helms. Natural Gas Regulation. AEI. 1974. p. 27. 



YEAR .LIMITED TERM INDEPENDEPJT COMPANY IMPORT CONTRACT TOTAL PERCENT 
& EMERGENCY PRODUCER OWNED PIPELINE LNG INTER- D E R G E N C Y  
PURCHASES STATE & IMPORTS 

Table 2.5 

Interstate Gas Supply (in TCF) 

The curtailment priority system is yet'another example of the tar-baby 

syndrome. The curtai.lments in the interstate gas market, caused by field 

price regulation, spawned a new set of regulations governing the allocation 

of the'shortage among distribution companies. Nation-wide rate-making pro- 

d 

vided a mechanism for reducing regulatory lo'g. The conflicting goals of 

redistribution (allocating shortage gas) and efficiency (allowing the price 

of new interstate gas contracts to rise) are embodied in these policies. 



2.4.1 Curtailment Plans 

Pipelines with substantial excess demand were confronted with the 

problem of allocating available supplies, over the course of the year, 

among distribution companies and direct industrial custqmers with firm 

contracts for gas deliveries. The abrogation of firm contracts resulted 

in a spate of legal actions. The FPC issued,,in 1973, i)rder No. 467B 

which imposed a uniform procedure for determining pipeline curtailment 

priorities based on end-use categories. A nine tier priority schedule 

ranking end-use priorities from residential/small commercial to large 

interruptibles (Table 2.6) was used to determine deliveries to distribu- 

tion companies. Distributor deliveries as of 1972 were classified accor- 

ding to curtailment priority, and gas was allocated from priority one 

down, until supplies were exhausted. Since the possibility of shortages 

had not been foreseen in the Natural Gas Act of 1938, and the FPC was 

provided no express powers for managing curtailments, Order No. 467-B 

was an exercise of extraordinary adminisfrative discretion. Nevertheless, 

the Supreme Court upheld this taking of property rights writ large, and 

has only infrequently required compensation paid between distributors. 

Curtailment plans result in substantial transfers of wealth between 

the nine customer groups receiving varying levels of Cemission favor, and 

between distribution utilities gaining and losing volume. Litigation 

brought by distributors, customers, and pipelines has greatly delayed 

the completion of approved plans. In the case of the Transco pipeline, 

eight years of appeal, remand, and redecision failed to produce a final 

curtailment plan. Adding to the confusion of pipeline curtailment plans, 

the states retain jurisdiction over the allocation.of gas sold by distribu- 



PRIORITY CUSTOMER CLASS VOLUME (Mcf/day) 

1. Residential and Small Commercial less than 50 

2. Large Commercial - more than 50 

Feedstock, process,.and storage injection 

3. Other Industrial Requirements 

4. Firm ~ndu'strial Boiler Use 

5. Firm Industrial Boiler Use 

6. Interruptible 

7. Interruptible 

8. Interruptible 

9. Interruptible 

1500 to 3000 

more than 3000 

300 to 1500 

1500 to 3000 

3000 to 10,000 

more than 10,000 

Table 2.6 Curtailment Priorities Pursuant to FPC Order No. 467-B 

tion utilities; therefore, two layers of curtailment authority separate 

pipeline gas from ultimate customers. A 1975 survey by the FEA showed 
Q 

that seventeen of the twenty-one states studied.followed FPC end use 

priorities approximately, while four curtailed all large users (commercial 
11 - .  - 

and industrial) on a pro rata basis after meeting residential demand. 

This complex system of curtailment not only involves heavy administrative 

costs, but imposes a real economic loss since allocation is determined by 

end use category rather than actual end use value of natural gas. 

1 / - 
U.S. FEA. National Energy Outlook. 1976. p. 123. 



tion utilities; therefore, two layers of curtailment authority separate 

pipeline gas from ultimate customers. A 1975 survey by the FEA showed 

that seventeen of the twenty-one states studied followed F'PC end use 

priorities approximately, while four curtailed all large users (commercial 
1/ - 

and industrial) on a pro rata basis. after meeting residential demand. 

This complex sys tem of curtailment not only involves heavy administrative 

costs, but imposes a real economic loss since allocation is determined 

by end use category rather than actual end use value of natural gas. 

The curtailment policy did allow the Commission to continue its 

longstanding policy of redistributing rents from interstate producers to 

the many small residential and commercial customers. The FPC could con- 

tinue to hold the price of new gas contracts below'the market clearing 

level, while protecting small consumers at the top of the priority queue 

from curtailments. 

1 / - 
U.S. FEA. National Enerpy Outlook. 1976. p. 123. 



2.4.2 Nationwide Ratemaking 

The FPC adopted nationwide producer r a t e s  i n  June 1974. Opinion 

I No. 699 e s t a b l i s h e d  a  one - t i e r  n a t i o n a l  r a t e  of 42.Oc/Mcf wi th  l.Oc/Mcf 

I annuel e s c a l a t i o n  through 1975. The rea f t e r ,  n a t i o n a l  r a t e s  were t o  be  

I 

I rev ised  every biennium (two yea r s ) .  Os tens ib ly  t h e  purpose of nationwide 

r a t e 9  was t o  reduce r egu la to ry  l a g  t o  two years .  This  would ame l io ra t e  

t h e  pe rn i c ious  a f f e c t  of  t h e  decade long l a g  t h a t  had developed under 

a r e a  r a t e s .  

Figure 2.2 compares t h e  allowed p r i c e  of new gas t o  t h e  p r i c e  of 

Canadian imports ,  a  measure of t h e  unregulated p r i c e  of  gas. During t h e  

per iod  of nationwide r a t e s  (1974-1978) a  c l e a r  p a t t e r n  of two-year l a g  

is  v i s i b l e .  

A s  i n i t i a l l y  i s s u e d ,  nationwide producer r a t e s  demonstrated a  s t a r t l i n g  

r e v e r s a l  i n  FPC po l i cy :  t h e  two- t ie r  p r i c i n g  approach of a r e a  r a t e s  was 

abandonned. The Commission had e v i d e n t l y  embraced t h e  goal  of  e f f i c i e n c y  

and adopted a  supply o r i e n t e d  p r i c i n g  p o l i c y  t o  e l i m i n a t e  cu r t a i lmen t s .  

I f  t h e  nat ionwide producer r a t e  po l i cy  had maintained one- t ie r  r a t e s ,  b i l l i o n s  

of  d o l l a r s  of r e n t s  would have been t r a n s f e r r e d  from gas consumers t o  i n f r a -  

marginal producers.  The Commission r a i s e d  t h e  p r i c e  of gas t o  52~ /Mcf  a t  

t h e  s t a r t  o f  t h e  1975-76 biennium, and r a i s e d  t h e  p r i c e  aga in  t o  $1.42/Mcf 

a t  t h e  beginning of  t h e  1977-78 biennium. The jump t o  $1.42 corresponded 

wi th  p r i c e s  i n  t h e  unregulated i n t r a s t a t e  markets and t h e  p r i c e  of Canadian 

imports  ( s ee  F igure  2 .2) ;  however, t h e  r a t e  i n c r e a s e  was s o  l a r g e  (170%) and 

sudden t h a t  t h e  Commission backed down and re -es tab l i shed  two-t ier  p r i c i n g .  

N a t i a ~ d d e  producer r a t e s  d i d  succeed i n  a t t r a c t i n g  new r e s e r v e s  t o  

t h e  i n t e r s t a t e  market.  Annual r e s e r v e  a d d i t i o n s  averaged only .4 Tcf from 
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the onset of curtailments in 1970 to the issuance of the nationwide rate 

policy in 1974. After Opinion No. 699, reserve additions averaged 2.2 

Tcflyear (see Table 2 . 2 ) .  The field price of natural gas did not, however, 

rise sufficiently to eql*ilibrate supply and demand in the interstate 

market. Curtailments exceeded 25% of requirements in 1976/77, and cur- 

tailment policy was confounded by countless inequities and legal complica- 

tions. 

. 



When t h e  C a r t e r  Administrat ion s e n t  t h e  National  Energy Plan t o  Congress 

i n  Apr i l  1977, t h e  i n t e r s t a t e  gas  -arket  was i n  d i sa r r ay .  Curtai lment  p l ans  

proved a l e g a l  nightmare; sho r t ages  burdened i n d u s t r i a l  planning and opera- 
1 / - 

t i o n s ;  and hook-up r e s t r i c t i o n s  had been enacted i n  a l l  bu t  s i x t e e n  s t a t e s .  

The dilemma r e s u l t e d  from t h e  twin ope ra t ion  of  r egu la to ry  l a g  i n  t h e  a r e a  

r a t e  proceedings--that bu reauc ra t i c  i n e r t i a  which prevented p r i c e s  from 

keeping pace wi th  changing cos t  conditions--and t h e  tar-baby e f f e c t  

whereby d i s t o r t i o n s  a r e  resolved by f u r t h e r  r egu la to ry  expansion. 

A t  base ,  p u b l i c  po l i cy  toward n a t u r a l  gass  s u f f e r e d  from a c o n f l i c t  of 

goa l s :  t h e  s imultaneous d e s i r e  t o  (1) p r o t e c t  small  i n t e r s t a t e  consumers 

from t h e  i n e v i t a b l e  p r i c e  i n c r e a s e s  a s soc i a t ed  wi th  a d e p l e t i n g  resource ,  

and (2)  t o  provide incen t ives '  f o r  t h e  e f f i c i e n t  u t i l i z a t i o n  of  and explora-  

t i o n  f o r  n a t u r a l  gas.  Under a r e a  r a t e  r e g u l a t i o n  i t  seemed t h a t  r e d i s t r i -  

bu t ion ,  from inf ramargina l  producers  t o  consumers, could be accomplished 

without  .any immediate harm t o  supply. Indeed, new re se rve  a d d i t i o n s  

dropped sha rp ly  only  a f t e r  1969, a l though t h e  r e s e r v e  t o  product ion r a t i o  

began .a  long d e c l i n e  some f i v e  yea r s  e a r l i e r .  When p e r s i s t e n t  s h o r t a g e s  

emerged i n  t h e  e a r l y  1970s, t h e  Commission chose t h e  short- term expedient  

of  a curt ,a i lment  p o l i c y  b iased  i n  f avo r  of smal l  r e s i d e n t i a l  and commerc'5al 
) 

customers,  wh i l e  i t  v a c i l l a t e d  i n  its de termina t ion  t o  al low f i e l d  p r i c e s  

t o  rise t o  market c l e a r i n g  l e v e l s .  While t h e  FF'C d i d  permit  t h e  new p r i c e  

of natural gas  t o  r i s e  s u b s t a n t i a l l y ,  i n  two-year i n t e r v a l s ,  t h e  r e impos i t i on  

11 - 
U.S. FEA. Nat iona l  Energy Outlook. 1976. p.  115. 
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of two-t ier  p r i c i n g  reduced t h e  e f f e c t i v e n e s s  of t hese  incen t ives .  

Producers could reasonably a n t i c i p a t e  t h a t  new gas r e se rves  would a t  

some po in t  be  s u b j e c t  t o  f i x e d  "old gas" r a t e s .  For any l e v e l  of new 

cr...tract p r i c e s  allowed by t h e  FPC, t h e  a n t i c i p a t i o n  of new v i n t a g e  

p r i c e  c o n t r o l s  t r u n c a t e s  t h e  r a t e  o f  return'  expected from exp lo ra t ion  

and diminished d r i l l i n g  f o r  non-associated gas we l l s .  

When t h e  C o n g r e c ~  undertook cons idera t ion  o f  a new n a t u r a l  gas 

p o l i c y ,  t h e  ongoing energy c r i s i s  demanded t h a t  e f f i c i e n c y  i n  consema- 

t i o n  and product ion  r ece ive  due a t t e n t i o n .  On t h e  o t h e r  hand, r e s i d e n t i a l  

and small  commercial customers,  who had long b e n e f i t t e d  from low p r i c e s  

and a s ecu re  p o s i t i o n  i n  t h e  cu r t a i lmen t  queue, represented  a p o l i t i c a l l y  

i n f l u e n t i a l  group opposed t o  changes i n  t h e  terms of r egu la t ion .  The 

Natura l  Gas Po l i cy  Act was afi i m e n s e l y  complicated compromise between 

t h e s e  opposing i n t e r e s t s ,  w i th  u n c e r t a i n  consequences f o r  t h e  n a t u r a l  

gas  market.  



Section 3. P o l i t i c s  and Provisions of the  NGPA. 

The Natural Gas Policy Act of 1978 was the  f i r s t  s u b s t a n t i a l  piece 
11 - 

of gas l e g i s l a t i o n  enacted s ince  t h e  Natural Gas Act of 1938. A year  

before the  NGPA was signed i n t o  law, t h e  Congress had enacted the  Emergency 

Natural Gas Act (ENGA) which authorized emergency a l l o c a t i o n s  and supple- 

mented FPC r u l e s  governing emergency s a l e s .  The curtai lment  p o l i c i e s  of 

the  NGPA, however, super ceied the  ENGA. 

3 . 1  P o l i t i c s  of the  NGPA 

The NGPA or ig ina ted  with the  National Energy Plan t h a t  the  Admin- 

i s t r a t i o n  sent  Congress i n  Apri l  1977. The House adopted t h e  Administra- 

t i o n ' s  p lan ,  with minimal r ev i s ion ,  a s  p a r t  4 of t h e  National Energy Act, 

H.R.  8444, i n  August 1977. The Senate passed a  s u b s t a n t i a l l y  d i f f e r e n t  

vers ion  of the  Administrat ion 's  propnsal i n  S ,  2104, t h e  Natural Gas 

Policy Act, i n  October 1977. The Conference Committe b i l l  was reported 

i n  the  next sees ion of Congress, survived a  v o t e  t o  recommit i n  t h e  Senate, 

and was adopted a t  the  end of September 1978. 

The Administrat ion 's  n a t u r a l  gas plan revised  producer p r i c e  c e i l i n g s  

i n  the  i n t e r s t a t e  market and extended Federal  producer p r i c e  c o n t r o l s  t o  

t h e  i n s r a s t a t e  market f o r  t h e  f i r s t  t ime i n  t h e  h i s t o r y  of U.S. gas regula- 

t ion .  A s  shown i n  Table 3.1, t h e  House vers ion  of t h e  National Energy Act 

e s t ab l i shed  a  c e i l i n g  p r i c e  f o r  new n a t u r a l  gas a t  $1.75/MMBtu p l u s  esca la-  

t i o n  based on t h e  p r i c e  of  domestic crude o i l .  The House b i l l  provided an 

incremental p r i c i n g  mechanism app l i cab le  t o  low p r i o r i t y  customers i n  both 

. . 

1 - 
I n  1955, one year  a f t e r  t h e  P h i l l i p s  Case, t h e  Congress passed t h e  

' Harris-Fulbright  deregula t ion  b i l l ,  which would have exempted producers 
from PPC r a t e  regula t ion .  Eisenhower vetoed t h e  b i l l  a l l eg ing  excess ive  
indust ry  pressure  had been exer ted  on some Congressmen. The Senate had 
twice voted deregula t ion  from 1973 t o  1977, bu t  t h e  House f a i l e d  t o  concur. 



1 I : . .  , * . ' G I  

. . 
WELLHEAD PRIC . ... 

. . 
b 

' 2 .  1000'  d e e p e r  t h a n  w e l l s  
w i t h i n  2.5 m2les 

NEW GAS . 

o n s h o r e  

2. Reserve d i s c o v e r e d  a f t e r  
1 / 1 / 7 7  i n c l u d i n g  deeper  

I I ' d r i l l i n g  of e x i s t i n g  w e l l  
1 

1. D r i l l e d  a f t e r  4120177 

o f f s h o r e  . 1. L e a s e  g r a n t e d  a f t e r  4 /20  I 3. Extens ion  of e x i s t i n g  re- 1 4120177 s e r v o i r  d r ' i l l e d  af  t e r  

1. S o l d ' a n d  d e l i v e r e d  f o r  f i r s t  
t ime  a f t e r  1 /1 /77  e x c l u d i n g  
wi thhe ld  gas .  1. House v e r s i o n  e x c l u d i n g  w i t h h e l d  

g a s  

2. D r i l l  .d a f  t e r  2/19/77 
("new o.rshore. p r o d u c t i o n  wel l")  

1. House Vers ion  . 

2. R e s e r v o i r  d i s c o v e r e d  a f t e r  
7/27/76 on o l d  l e a s e  

a BASE PRICE 

o n s h o r e  

o f f  s h o r e  

1. BTU e q u i v a l e n t  of No. 
($2.48/MMRtu) 

1. I n t e r i m  P r i c e  a t  new domes- 
t 5 c  c r u d e  ($1.9O/MM~tu) 

Monthly i n f l a t i o n  f a c t o r  o f  . ;  ESCALATOR 

1 

GNP + 1.002 + GF) 1 /12  (100 
Where: GNP = q u a r t e r l y  change o f  ; 
t h e  i m p l i c i t  p r i c e  d e f l a t o r  ex- . 

. , 

I p r e s s e d  a s  a n n u a l  r a t e .  
1. New Gas: GF = .035 b e f o r e  . , 

: I  
4/20/81,  .040 t h e r e a f t e r  

2. New onshore  p r o d u c t i o n  w e l l , :  . . '  

GF = 0. 

Average r e f i n e r , a c q u i s i t i o n  c o s t  
of d o m e s t i c  c r u d e  o i l  

2. FERC N a t i o n a l  C e i l i n g  P r i c e  

No. 2 F u e l  O i l  l anded  i n  NYC 

I 
I nc luded  under  p r i c e  r e g u l a t i o n s  

8 

e INTRASTATE GAS r-- I n c l u d e d  under  p r i c e  r e g s u l a t i o n s  

+ 

DEREGULATION 

. . 

Excluded 

' None 1. Onshore i n  1981. 
2. O f f s h o r e  i n  1984 

1. New Gas i n  1985 
2. New .Onshore P r o d u c t i o n  well i n  I 

711987. : i  
I 

' i  3. Standby P r i c e  C o n t r o l  A u t h o r i t y  .,; 
' I  



HOUSE SENATE CONFERENCE .. . . .  I I 
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Incrementa l  P r i c i n  
I n d u s t r i a l  ' and Commercial . 

 us tomers u s i n g  more than 50 Mct/ 
peak day 

Same a s  House Version,  
exc luding  Hosp i t a l s ,  
a g r i c u l t u r e ,  and food 
processors .  

1. I n d u s t r i a l  b o i l e r  custom2rs 
u s lng  more than 300 Mct/peak d; 
i n  1977 exc1udir:g h o s p i t a l s ,  
a g r i c u l t u r a l  u s e r s ,  e l e c t r i c  
u t i l i t i e s ,  and cogenera tors  

2. Other u se r s , added  by  FERC 
recommendation, no t  vetoed by 
e i t h e r  House,, a f t e r  5/80. 

Excluded low p r i o r i t y  
customers of  
d i s t r i b u t i o n  u t i l i t i e s  

Loca l  Distr?.butore H o ~ s e  Version 1 G h d e d  low p r i o r i t y  
customers of  d i s t r i b u t i o n  
u t i l i t i e s  

I n t r a s t a t e  .Market Included i n t r a s t a t e  
customers 

Excluded I n t r a s t a t e  
Cus tomers 

Sena te  Version 

1. R e s i d e n t i a l  1. House v e r s i b n  
2. Commercial less than 2. E s s e n t i a l  I n d u s t r i a l  

50 Mct/peak day process  and 
3. E s s e n t i a l  Agr i cu l tu re  feeds tock  u s e r s  
4. E s s e n t i a l  f o r  h e a l t h  and 

Sa fe ty  

W ' 

, ,  

1. Senate  Version 1 
2. S e c r e t a r y  of  DOE s e t s  c u r t a i l m e r :  1 

. , 
p r i o r i t i e s ,  FERC implements, 
fo l lowing  DOE Reorganiza t ion  A i  

HOUSE, SENATE AND CONFERENCE COMMITTEE VERSIONS OF THE NGPA 

Intraetate Market Included Excluded Excluded 



in both the inter- and intra-state .markets. It would have passed through 

natural gas price increases to industrial and larger commercial customers 

up to the cost of alternate fuel at the burner tip. Curtailment priorities 

were revised and extended :?to the intrastate ~arket. 

In the Senate, where the influence of populous consumer states is 

weaker than the House, the debate over natural gas policy was long and 

intense. Senators Metzenbaum (D-Ohio) and Abourezk (D-South Dakota) con- 

ducted a week-long fillibuster to forestall the majority favoring deregula- 

tion. Senators Bentsen (D-Texas) and Pearson (R-Kansas), representing 

producer states, proposed a substitute bill which: (1) deregulated new 
, - 

* 

onshore and offshore gas in 2 and 5 years, respectively; and (2) established 

an initial price ceiling of $2.48 with escalation tied to the price of No. 2 

distillate fuel oil. Senator Jackson proposed a compromise bill to end the 

fillibuster, but lacked sufficient support. The President exhorted the 

Senate to pass his energy plan with little effect: the Senate conducted 

its first all-night session in 13 years, and members wearied as over 500 
11 - 

amendments were offered. Hoping to win in the Conference Committee, or 

perhaps to get an energy bill at any cost, the President sent Vice-President . 

21 - 
Mondale to end the fillibuster. After two weeks of debate, the Senate 

passed S.2104 which followed the Bentsen-Pearson deregulation bill, and 

included a weak version of incremental pricing pertaining only to low 

priority customers purchasing gas directly from interstate pipelines. 

- - - - - - - - 

11 - 
Edward Falck. "The Natural Gas Policy Act: A Strange History." Public 

Utilities Fortnightly, (Gct.ober 12, 1978). 

2 1 - 
Mondale ended the fillibuster, with the help of Senate Majority leader 

Byrd, by making a series of questionable and bitterly.contested rulings 
on the Senate floor. 



This l i m i t a t i o n  of incremental p r i c ing  was s i g n i f i c a n t  because d i r e c t  

s a l e s  (1.'2 Tcf) comprise only 20 percent of the  volume so ld  t o  low 

p r i o r i t y  i n t e r s t a t e  customers. 

The Conference Committe faced t h e  d i f f i c u l t  t a s k  of r sconc i l ing  

the  very d i f f e r e n t  ve r s ions  of t h e  NGPA passed by the  House and Senate. 

The Conference b i l l  took on the  appearance of a  patchwork q u i l t :  t h e  

Conference Committee adopted the  House proposed extension of p r i c e  con- 

t r o l s  t o  the  i n t r a s t a t e  market, but not  the  i n t r a s t a t e  curtai lment  

p o l i c i e s .  The Conference b i l l  thus  th rea tens  shortages i n  the  i n t r a s t a t e  

market, but provides no mechanism t o  cope with curtai lments.  The most 

b i z a r r e  f e a t u r e  of the  compromise b i l l  i s  the  e s c a l a t o r  formula, based on 

the  twelf th  root of a modified vers ion  of t h e  quar t e r ly  i m p l i c i t  p r i c e  

d e f l a t o r .  The Conference Committee e s c a l a t o r  i s  unre la ted  t o  e i t h e r  Con-' 

gress ional  b i l l ,  both of which t i e d  c e i l i n g  p r i c e s  t o  the  cos t  of o i l  

products.  

The conference agreement expanded t h e  d e f i n i t i o n  of new n a t u r a l  

gas i n  favor of t h e  Senate, bu t  prolonged the  period p r i o r  t o  deregula- . 

t i o n  i n  favor  of the  House. The i n i t i a l  new gas c e i l i n g  p r i c e  adopted 

followed the  House, while t h e  p r i c e  e s c a l a t o r  d i f f e r s  from both. Congression- 

a l  b i l l s .  The incremental p r i c i n g  provis ions  narrowed the  c l a s s  of low 

p r i o r i t y  customers a f f e c t e d ,  but  followed t h e  House method of passing 

through increased gas c o s t s  t o  low p r i o r i t y  customers. 

The b i l l  was opposed by members of groups represent ing  every i n t e r e s t :  

t h e  Independent Producers Associat ion and many o i l  companic.s were opposed, 

most p i p e l i n e s  and d i s t r i b u t i o n  companies were aga ins t  incremental p r i c ing ,  

and Senators  Merzenbaum and Abourezk were joined by pro-producer Senators  



l i k e  Hansen (R-Wyoming) and Long (D-Louisiana) i n  voting aga ins t  t h e  b i l l .  

5.2 Provisions of the  NGPA 

The NGPA i s  divided i n t o  s i x  t i t les:  (1) W511head Pr ic ing ,  (2 )  In- 

cremental Pr ic ing ,  (3) Addit ional  Author i t ies  and Requirements, (4) Natural  

Gas Curtailment P o l i c i e s ,  (5) Administration and Enforcement, and (6) 

Coordination with the  Natural Gas Act; Effec t  on S t a t e  Laws. The provisions 

of p a r t i c u l a r  i n t e r e s t  a r e  explained below, and t h e  consequences of t h e  

NGPA a r e  analyzed i n  Section 4 .  

3.2.1.. Wellhead P r i c i n g  

The NGPA c r e a t e s  e igh t  major ca tegor ies ,  and 30 o r  more subcategor ies ,  

of gas f o r  p r i c ing  purposes (see  Table.3.1) .  I n i t i a l  p r i c e s  a r e  s e t  f o r  
11 - 

gas i n  each category sub jec t  t o  an  esca la t ion  factor given by: 

(GNP/100 + 1.002 + GF) 1/12 
Pn = pn-l 

where: P  = p r i c e  appl icable  f o r  month n  n  

GNP = t h e  q u a r t e r l y  percent  change of t h e  GNP 
i m p l i c i t  p r i c e  d e f l a t o r ,  expressed a s  an 
annual r a t e ,  f o r  the  l a s t  qua r t e r  

GF = growth f a c t o r  

The p r i c e  c e i l i n g  inc reases  a t  t h e  r a t e  of i n f l a t i o n ;  given by t h e  GNP 

i m p l i c i t  p r i c e  i n f l a t o r ,  p lus  a cor rec t ion  f a c t o r  of 1.002 represent ing  

the  average difference.between t h e  consumer p r i c e  index and GNP i m p l i c i t  

index, p lus  a  r e a l  growth f a c t o r .  The growth f a c t o r  f o r  new gas ,  r o l l -  

over c o n t r a c t s ,  s t r i p p e r  w e l l  gas ,  and i n t r a s t a t e  gas i s ' 3 . 5  percent  

' through Apr i l  1981, and 4 percent  t h e r e a f t e r .  The growth f a c t o r  f o r  new 

11 - 
Natural  Gas po l i cy  Act. 
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onshore production we l l s  and o ld  i n t e r s t a t e  gas i s  zero. The Conference 

b i l l  e s c a l a t o r  i s  s u b s t a n t i a l l y  more complicated than e i t h e r  House o r  

Senate ve r s ions ,  and has l e s s ,  i f  any, economic ra t iona le .  

The Conference b i l l  included a standby p r i c e  cont ro l  a u t h o r i t y  

which author izes  the  ~ r e ' s i d e n t  o r  the  Congress t o  reimpose p r i c e  c o n t r o l s  

f o r  a s i n g l e  period of 18  months a t  t h e  exp i ra t ion  of new gas p r i c e  c e i l -  

ings  i n  1985. The econometric a n a l y s i s  i n  Section 4 i n d i c a t e s  t h a t  de- 

r egu la t ion  i n  1985 would r e s u l t  i n  a 30% jump i n  the  average p r i c e  of 

n a t u r a l  gas i n  t h e  i n t e r s t a t e  market. Standby p r i c e  con t ro l  au thor i ty  

w i l l  l i k e l y  be involved, extending con t ro l s  up t o  1987. Producer p r i c e  

con t ro l s  may become a r a t h e r  permanent f i x t u r e  i n  the  i n t r a s t a t e  market 

where f e d e r a l  r egu la t ion  did not previously extend. 

3.2.2 Incremental P r i c ing  

The incremental p r i c ing  provision i s  the  most confusing s e c t i o n  of 

t h e  Conference b i l l .  The Conference Cominitte w r i t e s  i n  the  Conference 

r e p o r t ,  " ... we recognize t h a t  implementation of t h i s  program w i l l  

be complex." The Committee l e f t  implementation t o  FERC r u l e ,  providing 

a vague desc r ip t ion  of  t h e  mechanics i n  t h e  b i l l .  There a r e  four  b a s i c  

components t o  t h e  incremental p r i c ing  program: (1) ca lcu la t ion  of t h e  

i n c r e a s e d . c o s t s  of n a t u r a l  gas t o  be included i n  the  incremental p r i c i n g  

account (IPA); (2) i d e n t i f i c a t i o n  of low p r i o r i t y  customers i n  t h e  in-  

cremental p r i c i n g  pool and measurement of  the  volume of gas de l ivered  t o  

these  customers; (3) determination of  , the a l t e r n a t e  f u e l  c o s t ,  at  t h e  

burner t i p ,  of incremental ly pr iced  customers, and; (4) a l l o c a t i o n  of 

c o s t s  i n  t h e  IPA ( i . e . ,  surcharges) ,  based on volumes consumed by low 

p r i o r i t y  customers, such t h a t  no customer is  surcharged above t h e  al- 



t e r n a t e  f u e l  p r i ce .  

The Act i s  most e x p l i c i t  concerning t h e  ca lcu la t ion  of the  IPA and 

the  measurement of low p r i o r i t y  consumption. The IPA i s  equal t o  t h e  

amount spent by i n t e r s t a t e  p ipe l ines  f o r  gas i n  excess of t h e  base p r i c e  

($1.48/MM~tu p lus  e sca la t ion  without a growth f a c t o r ) .  Low p r i o r i t y  

customers i n  t h e  incremental p r i c ing  pool a r e  i n d u s t r i a l  b o i l e r  use r s  

having had an average d a i l y  use of more than 300 Mcf during calendar year  

1977;  except t h a t  a lower standard must be s e t  by FERC i n  order  t o  in-  

clude a t  l e a s t  95 percent of t h e  gas,  used f o r  b o i l e r  f u e l ,  t ranspor ted  

by i n t e r s t a t e  p ipe l ines  i n  1977. The a l t e r n a t e  f u e l  p r i c e  i s  t h e  regional  

( a s  designated by FERC) p r i c e  of No. 2 d i s t i l l a t e  f u e l  o i l ,  un less  a lower 

p r i c e ,  not lower than No. 6 r e s idua l  f u e l  o i l ,  i s  deemed by FERC t o  y ie ld  

l a r g e r  surcharge co l l ec t ion .  

The Act expressly p r o h i b i t s  d i s t r i b u t o r s  from lowering r a t e s  t o  

i n d u s t r i a l  customers t o  o f f s e t  surcharge payments. The Act is  s i l e n t  on 

whether d i s t r i b u t o r s  may r a i s e  i n d u s t r i a l  r a t e s  t o  the  a l t e r n a t e  f u e l  

p r i ce ,  lowering residential /commercial  r a t e s ,  and s h i f t i n g  surcharge 

co l l ec t ion '  onto o the r  d i s t r i b u t o r s .  

T.he genius of incremental p r i c ing  was t h a t ,  i n  p r inc ip le ,  i t  allowed 

t h e  well-head p r i c e  of gas t o  r i s e  wi th  minimal impact on consumer r a t e s '  

by t ax ing  l a r g e  i n d u s t r i a l  customers. With the  enactment of t h e  well-head 

and incremental  p r i c ing  provis ions ,  t h e  last f r e e  limbs of  t h e  gas market-- 

i n t r a s t a t e  f i e l d  p r i c e s  and d i s t r i b u t o r  rates--were caught i n  t h e  t a r  of 

f e d e r a l  regula t ion .  



3.2.3 Curtai lment  P o l i c i e s  

The Conference b i l l  r e q u i r e s  t h e  Sec re t a ry  of Energy t o  amend t h e  

c u r r e n t  schedule of cur ta i lment  p r i o r i t i e s  t o  inc lude  e s s e n t i a l  a g r i -  

c u l t u r e ,  p rocess ,  and feeds tock  u s e r s  a s  h igh  p r i o r i t y  (c . f . ,  Table 2.7) 

customers. The Committee was we l l  aware of t h e  p r o t r a c t e d  l e g a l  b a t t l e s  

involved i n  t h e  es tab l i shment  of p i p e l i n e  cu r t a i lmen t  p l a n s  based on t h e  

1973 cu r t a i lmen t  p r i o r i t i e s :  

The Conferees were concerned t h a t  t h e s e  changes n o t  burden 
t h e  Commission wi th  lengthy  proceedings wh'ch might throw 
e x i s t i n g  cu r t a i lmen t  p l a n s  i n t o  d i sa r r ay .  Lf 

The Act does i n c r e s e  t h e  l i k e l i h o o d  t h a t  e x i s t i n g  cu r t a i lmen t  p l ans  w i l l  

become unworkable. But of g r e a t e r  concern, over  t h e  1978-87 pe r iod ,  i s  

t h e  cont inuance of t h e  1973 system of  a l l o c a t i n g  gas by enduser  ca tegory  

r a t h e r  than  use  value.  I n  Sec t ion  4 ,  t h i s  i n e f f i c i e n t  a l l o c a t i o n  i s  es t i - .  

mated t o  c o s t  t h e  economy one b i l l i o n  d o l l a r s  annual ly .  

3 .3 Summary 

The NGPA of 1978, h a i l e d  as a de regu la t ion  b i l l ,  i s  i n  t h e  s h o r t  term 

(from 1978 t o  1985 o r  1987),  q u i t e  t h e  cont ra ry .  The cu r t a i lmen t s  induced 

by f e d e r a l  r e g u l a t i o n  of well-head r a t e s  i n  t h e  i n t e r s t a t e  market a r e  symp- 

toma t i ca l ly  t r e a t e d  by new r e g u l a t i o n s  governing f i e l d  p r i c e s  i n  t h e  s t a t e  

markets  and d i s t r i b u t o r  r a t e s  f o r  l a r g e  i n d u s t r i a l  customers.  The well-  

head and incrementa l  p r i c i n g  p rov i s ions  of t h e  NGPA were e l a b o r a t e  compro- 

mises which bu f fe red  i n t e r s t a t e  consumers from c u r t a i l m e n t s  and p r i c e  i n -  

1 / - 
Conference Report.  J o i n t  Statement  of  t h e  Committee on Conference. 

p. 113. 



c reases  (by t r a n s f e r r i n g  r e n t s  from i n t r a s t a t e  producers and i n d u s t r i a l  

customers) while allowing well-head p r i c e s  t o  r i s e  with the  GNP d e f l a t o r ,  

but not  t o  market c l ea r ing  l e v e l s .  

W i l l  t h e  Act improve t h e  performance of t h e  gas market o r  w i l l  t h e  

"regulatory-fix" c r e a t e  new and unforseen d i s t o r t i o n s ?  The a n a l y s i s  i n  

Section 4 suggests  t h a t  t h e  Act b e n e f i t s  r e s i d e n t i a l  and commercial 

customers a t  t h e  expense of i n t r a s t a t e  producers and i n d u s t r i a l  customers. 

There is l i t t l e  evidence t h a t  the  Act improved t h e  e f f i c i ency  of t h e  

market. I n  any case ,  the  implementation c o s t s  w i l l  not  be t r i v i a l .  

The Chairman of FERC es t imates  an a d d i t i o n a l  300 employees w i l l  be re-  

quired which would e a s i l y  cos t  FERC $60 mi l l ion  over t h e  decontrol  period 

- - -- 

I/  - 
Assuming 300 employees a t  an average $15,000/yr, with overhead equal 

t o  d i r e c t  labor  c o s t s ,  f o r  a  period of 8 years  discounted a t  a  r e a l  r a t e  
of 4 percent lyear .  P r i v a t e  compliance c o s t s  a r e  neglected.  



Section 4. Economic Consequences of the  NGPA. 

I n  the  shor t  run, 1978 t o  1987, the  economic impl ica t ions .of  t h e  

NGPA may be perverse.  The Act, among o the r  th ings ,  (1) extends f e d e r a l  

p r i c r  c o n t r o l s  i n t o  the  i n t r a s t a t e  market f o r  the  f i r s t  time, (2) maintains 

i n e f f i c i e n t  curtai lment  p o l i c i e s ,  (3) c r e a t e s  incent ives  f o r  d i s t r i b u t o r s  

t o  r e s t a t e  b o i l e r  customer r a t e s  under incremental pr ic ing ,  and (4) genera tes  

non- t r iv ia l  compliance c o s t s  f o r  indust ry  and government. The regu la t ion  of 

deregula t ion  i n  the  n a t u r a l  gas indust ry  i s  seen t o  promote, r a t h e r  than 

e l iminate ,  ine f f i c i ency  and bureaucra t ic  burden. The economic e f f e c t s  of 

wellhead and incremental pr ic ing  and curtai lment  p o l i c i e s  a r e  examined i n  

t h i s  sec t ion .  

4 .1  Wellhead p r i c ing  

The ana lys i s  of the  wellhead p r i c ing  provisions addresses th ree  

quest ions:  

(1) .How do NGPA p r i c e  c e i l i n g s  for .new n a t u r a l  gas compare t o  t h e  
unregulated p r i c e  of gas? W i l l  t he re  be a  s i z a b l e  gap i n  1985 
when p r i c e  con t ro l s  a r e  t o  be l i f t e d ?  

(2) Are cur ta i lments  l i k e l y  t o  p e r s i s t  under the  NGPA? 

(3) Did the  NGPA r a i s e  t h e  p r i c e  of gas i n  the  i n t e r s t a t e  market 
., r e l a t i v e  t o  t h e  pre-exist ing nationwide ratemaking pol icy  of 

the  Federal Energy Regulatory Commission? 

Unregulated Pr i ce  of Gas. The Natural  Gas Policy Act a s  f i n a l l y  d r a f t e d  

by the  Conference Committe l inked t h e  upper t i e r  p r i c e  of  n a t u r a l  gas t o  

t h e  r a t e  of i n f l a t i o n  a s  measured by t h e  consumer p r i c e  index. The base  

p r i c e  oc gas was es t ab l i shed  a s  $1.75/Mcf i n  Apr i l  1977 wi th  an allowed 

r e a l  r a t e  of e s c a l a t i o n  of 3.5 t o  4.0 percent  from.1977 t o  1985. I n  t h e  

four th  q u a r t e r  of 1978 when the  Conference B i l l  was enacted,  t h e  c e i l i n g  



e rice of new eas.  under the  e s c a l a t o r .  deviated from the  world o r i c e  of 

eas bv i u s t  6% (see Table 4.1) .  

YEAR QUARTER PRICE OF GAS NGPA CEILING PRICE IMPORT PRICE 
IMPORTS .'FOR NEW GAS CEILING PRICE 

$ $ 

I 
I1 
I11 
I V  
I 
I I 
I11 
I V  
I 
I I 
I1 I 
I v 
January 

1985 January 3 .4e1-  Low 2 . 8 9 '  
3.81~'-  Middle 
4. 9@'- High 

Source: EIA. Monthly Energy Review (May, 1980) FERC. 

Table 4.1 NGPA Ceil ing and World P r i c e  of Gas 

The I ran ian  revolut ion  followed s h o r t l y  a f t e r  t h e  NGPA was signed i n t o  

law, sending t h e  world p r i c e  of f o s s i l  f u e l s  sharply  upward. Between 1978-IV 

and 1979-IV the  p r i c e  of gas imports inc rease  48% while t h e  c e i l i n g  p r i c e  

rose  by 11.6% ( i n f l a t i o n  a s  measured by t h e  CPI p lus  .035). I n  one yea r  a f t e r  

the  passage of t h e  NGPA, the  r e l a t i v e  p a r i t y  between t h e  new gas c e i l i n g  and 

a /  - 
I n  January 1980 d o l l a r s .  



t h e  world p r i c e  was knocked out  of alignement. 

Table 4.1 shows the  path of world gas p r i c e s  under th ree  scenar ios :  

1. Low Case - zero r e a l . i n c r e a s e  1980-1985 

2. Middle Case - 3.8% r e a l  annual increase  1980-1985 

3. High Case - 7.6% r e a l  annual increase  1980-1985 

The low case i s  t h e  1980 p r i c e  l e v e l ;  the  middle case assumes a  r e a l  

increase  i n  the  world gas p r i c e  a t  t h e  r a t e  i m p l i c i t l y  an t i c ipa ted  by t h e  

Conference Committee (3.5% .through Apr i l ,  1981 and 4% t h e r e a f t e r  through 

1985,' averaging 3.8% over the  1980-1985 period) ; and t h e  high case assumes 

r e a l  p r i c e  e sca la t ion  a t  twice t h e  middle l e v e l .  The gap i n  1985 between' 

t h e  world and c e i l i n g  p r i c e s  i s  21% i n  t h e  low dase, 34% i n  the  middle 

case ,  and 75% i n  t h e  high case ( c . f .  Table 4.1) .  

The evidence s t rongly  suggests  a  s u b s t a n t i a l  d i f f e rence  between t h e  

unregulated gas p r i c e  and t h e  NGPA c e i l i n g  p r i c e  i n  1985. The magnitude 

1 / of t h i s  gap c a s t s  doubt upon t h e  l i f t i n g  of p r i c e  con t ro l s  i n  1985.- 

The temptation f o r  t h e  Pres ident  o r  the  Congress t o  invoke standby p r i c e  

con t ro l s  i n  1985 may be i r r e s i s t a b l e .  Standby p r i c e  con t ro l s  extend t h e  

p r i c e  c e i l i n g s  f o r  a period of 1 8  months a f t e r  t h e  exp i ra t ion  of the  Act. 

The p o s ~ i b i l i t y  t h a t  con t ro l s  w i l l  be renewed i n d e f i n i t e l y  cannot be com- 

p l e t e l y  discounted given t h e  propensi ty f o r  " p o l i t i c a l l y  smoothing" energy 

prices--the re luc tance  t o  allow abrupt  inc reases  i n  consumer f u e l  b i l l s .  

1 / - 
The l ike l ihood  t h a t  t h e  NGPA w i l l  be amended t o  al low f o r  t h e  unant ic i -  

pated rise i n  t h e  world gas p r i c e  is  vanishingly small.  Having ventured 
i n t o  the  horne t ' s  n e s t  of gas deregula t ion  p o l i t i c s  once, t h e  Congress is 
r e l u c t a n t  t o  tamper with the  Conference B i l l  Compromise. 



Market clear in^ P r i c e  of Gas. The e f f e c t  of  t h e  NGPA on cu r t a i lmen t s  

depends no t  on ly  on wellhead p r i c e  c o n t r o l s ,  bu t  on t h e  incremental  p r i c e s  

charged t o  non-exempt ( l a r g e  i n d u s t r i a l  b o i l e r )  customers. The NGPA a f f e c t s  

t h e  p r i c e  of gas  both i n  t h e  f i e l d  and a t  t h e  o t h e r  end of t h e  p i p e l i n e .  To 

a c c u r a t e l y  f o r e c a s t  cu r t a i lmen t s  both b o i l e r  and non-boiler customer demand 

on each p i p e l i n e  mdst .be  known. We fo l low t h e  s impler  approach of e s t ima t ing  

cu r t a i lmen t s  i n  t h e  absence of incremental  p r i c i n g ,  assuming t h e  s t r u c t u r e  

of r e l a t i v e  customer r a t e s  remains cons t an t .  This  g ives  an upper bound e s t i -  

1 / mate of  t h e  market c l e a r i n g  f i e l d  p r i c e  and t h e  a s s o c i a t e d  curtai lments . -  

To e s t ima te  t h e  upper bound l e v e l  of cu r t a i lmen t s  a  s imple econometric 

model of t h e  i n t e r s t a t e  gas  market from 1957-1978 was cons t ruc t ed .  The excess  

demand func t ion ,  based on FERC cu r t a i lmen t  d a t a ,  was es t imated  ( see  Appendix 

I f o r  d e t a i l s ) .  The market-clear ing p r i c e  was determined by so lv ing  fo; 

t h e  p r i c e  l e v e l  which s e t  excess  demand equal  t o  zero.  The market-clear ing 

p r i c e  was f o r e c a s t  under t h r e e  world o i l  p r i c e  s cena r ios  c h a r a c t e r i z i n g  low, 

middle,  and h igh  l e v e l s  of r e a l  f u e l  p r i c e  e s c a l a t i o n  (descr ibed  i n  t h e  pre- 

v ious  s e c t i o n ) .  

The es t imated  market c l e a r i n g  p r i c e s  under each scena r io  a r e  shown i n  

Table 4.2.  The NGPA c e i l i n g  p r i c e  f o r  - new gas i s  shown t o  be h ighe r  than  the. 

e s t ima ted  market c l e a r i n g  p r i c e  i n  a l l  s cena r ios .  However, t h e  NGPA average 

p r i c e  of gas  i n  t h e  i n t e r s t a t e  market depends on how f a s t  new gas  r e s e r v e s  

a r e  brought i n t o  product ion.  This  may be  descr ibed  by t h e  reserve t o  produc- 

t i o n  r a t i o  f o r  h ighe r  p r i c e  gas: a h igh  reserve lproduct ion  r a t i o  i m p l i e s  

t h a t  t h e  p ropor t ion  o f  new gas  product ion i n  t o t a l  d e l i v e r i e s  rises slowly 

and conversely.  Using a  h igh  and low c a s e  f o r  t h e  r e s e r v e  t o  product ion  

11 - 
Assuming i n d u s t r i a l  demand is  more e l a s t i c  than  r e s i d e n t i a l .  I f  t h e  

r eve r se  were t r u e ,  incrementa l  p r i c i n g  would i n c r e a s e  t h e  p r o b a b i l i t y  of 
cu r t a i lmen t s .  
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P R I C E  WORLD O I L  RESERVE-TO- (1967 DOLLARS) ESTIMATED 
P R I C E  a, pR0DucTt9N ANNUAL 

SCENARI- RATIO-  CURTAILMENT 

1980 1981 1982 1983 1984 1985 1985 

MARKET-CLEARING LOW 

NGPA AVERAGE LOW 

NGPA AVERAGE LOW 

MARKET-CLEARING MIDDLE 

NGPA AVERAGZ MIDDLE 

NGPA AVERAGE MIDDLE 

MARKET-CLEARING HIGH 

NGPA AVERAGE H I G H  

NGPA AVERAGE HIGH 

HIGH .55 .58 .61 .64 .67 .70 

LOW .55 .61 .67 .72 .77 .82 

HIGH 

LOW 

-- . 

HIGH 

LOW 

NGPA NEW GAS ALL 

- 

Table 4.2 Market-Clearing Price Under NGPA (Upper Bound) 

I 
i 
i - -- 

al! - 
LOW = OX real eecalatfon; MIDDLE = 3.8% real escalation; HIGH = 7.6% escalation. 

b 1 - 
Reserve to production ratfo:, LOW q 7.1%; HIGH = 12.5%. 



r a t i o ,  t he  average p r i c e  of i n t e r s t a t e  gas under each world o i l  p r i c e  

s cena r io  was e s t i m a t e d . l l  Table 4.2 shows t h a t  under a l l  s cena r ios ,  t h e  

annual cu r t a i lmen t  i n  t he  i n t e r s t a t e  market i s  g r e a t l y  reduced from t h e  

24% l e v e l  t h a t  preva i led  i n  1978179. These cu r t a i lmen t  f i g u r e s  i n d i c a t e  

*'-.at gas  shor tages  i n  1985 a r e  l i k e l y  ' ) a f f e c t  only i n t e r r u p t i b l e  custo- 

mers. 

Although t h e  c e i l i n g  p r i c e  of i n t e r s t a t e  gas i s ' e s t i m a t e d  t o  f a l l  

cons iderably  s h o r t  of t he  unregulated gas p r i c e  i n  1985, shor tages  a r e  

l i k e l y  t o  be  reduced i n  t h e  i n t e r i m  period.  The NGPA i s  seen  t o  hold 

down t h e  p r i c e  of gas  t o  smal l  consumers and p r o t e c t s  them from c u r t a i l -  

ments by tax ing ,  i n  e f f e c t ,  i n t r a s t a t e  producers and i n d u s t r i a l  customers. 

FERC Nationwide Ratemaking Pol icy.  

The NGPA p r i c e  c e i l i n g  superceded p r i c e  c o n t r o l s  s e t  by t h e  FERC under 

i t s  nationwide ratemaking po l i cy .  Hailed a s  a  de regu la t ion  measure, t h e  

NGPA decon t ro l s  n a t u r a l  gas .  f i e l d  p r i c e s  i n  seven t o  e i g h t  yea r s ,  r eve r s ing  

t h e  24-year po l i cy  of Commission c o n t r o l  over wellhead rates. But did t h e  

NGPA a c t u a l l y  r a i s e  t h e  p r i c e  o f  gas  r e l a t i v e  t o  t h e  pre-ex is t ing  nationwide 

ratemaking formula? 

F igure  2.2 c l e a r l y  shows t h a t  dur ing  t h e  per iod  of Nationwide Ratemaking 

(1474-1978), t h e  Commission set t h e  c e i l i n g  p r i c e  f o r  new n a t u r a l  gas  i n  l i n e  

with t h e  world p r i c e  each biennium (two yea r s ) .  Therefore t h e  c e i I i n g  p r i c e  

t racked t h e  world market p r i c e  w i t h  a  two-year r e g u l a t o r y  l ag .  The NGPA 

c e i l i n g  p r i c e  rises w i t h  t h e  GNP d e f l a t o r  r a t h e r  than  t h e  world p r i c e  of 

1; - 
The p r i c e  of o i l  a f f e c t s  e x p l o r a t i o n  i n c e n t i v e s  which i n  t u r n  a f f e c t s  

assoc  l a ted gas r e s e r v e  d iscovery .  



f u e l s .  S ince  t h e  world p r i c e  of gas  has  increased  a t  r a t e s  v a s t l y  exceeding 

i n f l a t i o n  a f t e r  t h e  enactment of t h e  NGPA (about 55% per annum), i t  is  q u i t e  

p l a u s i b l e  t h a t ,  i n  t h e  absence of t h e  NGPA, t h e  FERC1s nationwide ratemaking 

po l i cy  would have r e s u l t e d  i n  new gas p r i c e s  much c l o s e r  t o  t h e  unregulated 

l e v e l .  -The NGPA may w e l l  have increased  t h e  gap between t h e  c o n t r o l l e d  

and un regu la t rd  gas  p r i c e  a t  l e a s t  i n  the .  1978-1985 t i m e  frame. 

4 . 2  Incremental  P r i c i n g  ,, 

The incrementa l  p r i c i n g  p rov i s ions  of t h e  NGPA were designed t o  m i t i g a t e  

t h e  e f f e c t s  of increased  gas  a c q u i s i t i o n  c o s t s  on r e s i d e n t i a l  and sma l l  

commercial customers,  i n  t h e  i n t e r s t a t e  market,  a t  t h e  expense of l a r g e  in-  

d u s t r i a l  b o i l e r  u se r s .  The Act is  unusual ly  e x p l i c i t  i n  t h e  s ta tement  of 

t h i s  o b j e c t i v e  i n  t h e  g u i d e l i n e s  f o r  determining t h e  " a l t e r n a t i v e  f u e l  cos t "  

of i n d u s t r i a l  b o i l e r  f a c i l i t i e s .  The a l t e r n a t i v e  f u e l  c o s t  sets a  cap on 

\ 
t h e  amount of  surcharge  which can be  c o l l e c t e d  from any incrementa l ly  

p r i ced  customer: 

. . . t h e  a p p r o p r i a t e  a l t e r n a t i v e  f u e l  c o s t  f o r  any r eg ion  . . . 
s h a l l  be t h e  p r i c e ,  pe r  m i l l i o n  Btu 's ,  f o r  Number 2 f u e l  o i l  . . . 
The Commission may . . . reduce t h e  a p p r o p r i a t e  a l t e r n a t i v e  f u e l  
c o s t  . . . t o  an  amount n o t  lower t h a t  ( s i c )  th.e p r i c e ,  per  m i l l i o n  
B tu ' s ,  f o r  Number 6 f u e l  o i l  . . . i f  such r educ t ions  a r e  necessary  
t o  prevent  i n c r e a s e s  i n  t h e  r a t e s  and charges t o  r e s i d e n t i a l ,  sma l l  
commercial, and o t h e r  high p r i o r i t y  u s e r s  of n a t u r a l  gas  which could  
r e s u l t  from a  r e a l l o c a t i o n  of c o s t s  caused by t h e  convers ion  . . . 
from n a t u r a l  ga s  t o  o t h e r  f u e l s  . . . i f  t h e  l e v  1 o f  t h e  appro- 
p r i a t e  a l t e r n a t e  f u e l  c o s t  were no t  s o  reduced. l7 

The NGPA i n s t r u c t s  t h e  Commission t o  a c t  a s  revenue maximizing monopolis t ,  

p ick ing  t h e  p r i c e  which e x t r a c t s  t h e  l a r g e s t  c o n t r i b u t i o n  from b o i l e r  

1/. - 
U.S. House a f  Representat iver , .  "Natural Gas Conference Report." Report  

No. 95-1752, 204(3), p. 30. 



customers. The alternative fuel cost specified by the Act is illus- 

trated in Figure 4.1 as price OA which maximizes the area of the 

contribution rectangle (ABGF). The price which maximizes contribution 

depends on the elasticity of 1ow.priority demand in the relevant range 

(between the price of resid and distillate fuel oil). If demand is 

highly elastic then the contribution maximizing alternative fuel cost 

is closer to the price of resid than distillate, and conversely. In 

the short run, supply available to low priority customers depends on 

the gas available to pipelines and the level of (temperature sensitive) 

high priority residential and commercial demand. Given that high priority 

deliveries are politically protected, the efficient low priority price is 

CD, the price which just clears the market. It can be shown that the 

contribution maximizing price (AO) is greater than or equal to the effi- 

cient price '(CD), but there is no necessary equality. Incremental 

pricing will result in the efficient pricing of low priority customers 

only by luck. 

Inefficient pricing might be justified by equity considerations if 

residential and commercial customers are more "deserving" of cheap gas 

than industrial boiler users, and if the Act really lowers the price of 

I' B U ~  do contribution maxf~izing incre- gas to the high priority group.- 

mental pricing surcharges benefit the population of high priority custo- 

mers? The higher cost of gas to industrial customers is passed on to 

the consumers of industrial products and to the stockholders in firms 

11 - 
Of course, distributional objectives are better achieved through 

taxes which do not distort product prices, but suppose it is assumed 
that alternative tax instruments are unavailable. 
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Figure 4.1 ALTERNATIVE FUEL COST UNDER INCREMENTAL PRICING 

11 1978-79 dea.rnd data and August 1979 'pr i ce s .  The shape of t h e  - 
demand curve Is assumed f o r  i l l u s t r a t i v e  purposes. 



using natural gas. What residential customers gain in lbwer gas . . 

prices is taken away, in part, by higher product prices and reduced 

dividends in industries with boiler gas use. Obviously, the pattern 

of net benefits among consumers is complex ar-.depends on geographic 

location, consumption patterns and stockownership; but the conclusion 

is straightforward: :all consumers are unlikely to benefit from incre- - 
mental pricing. 

In addition to these questions of efficiency in pricing and sur- 

charge incidence, we argue that incremental pricing creates incentives 

for distributors to restate in'dustrlal rates and shift surcharges, 

which benefits high priority customers of distribution utilities near 

the well-head at the expense of those at the end of the pipeline. The 

aggregate effect of distributor surcharge shifting activities is shown 

in Figure 4.2. If distributors react passively to incremental pricing 

then'pipeline surcharge collection increases monotonically with the sur- 

charge rate; up to the maximum surcharge absorption capability (MSAC), 

as illustrated by the gross surcharge function. Alternatively, distri- 

butors may recognize that raising industrial rates to the alternative 

fuel .price allows them to capture surcharge payments, and has no affect 

on the fuel bills of boiler customers surcharged up to the cap. In- 

stead of paying surcharges to the pipeline, the distribution company 

raises industrial and lowers consumer rates, eliminating its 'surcharge 

absorption capability. The incremented pricing account is then spread 

over boiler customers in other distribution service areas. If di.stri- 

butors react rationally, net surcharge collections are always less than 

the gross surcharge function in Figure 4.2, and the maximum net sur- 
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charge (MNS) occurs a t  a lower surcharge r a t e  (Sn) than would be pre- 

d ic t ed  assuming pass ive  d i s t r i b u t o r  behavior (S ).  
g 

This s t a t i c  view of t h e  n e t  surcharge function a s  non-monotonic 

implies t h a t  t h e  surcharge r a t e  necessary t o  absorb the  incrementaL. 

p r i c ing  account need not be unique. Furthermore, increas ing t h e  sur- 

charge r a t e  may r a i s e  o r  lower n e t  surcharge revenues depending on 

whether the  p ipe l ine  r a t e  i s  t o  t h e  r i g h t  o r  l e f t  of Sn. From a 

dynamic point  of view, i t  i s  unl ike ly  t h a t  ~ i ~ e l i n e s  could successful ly  

inc rease  surcharge c o l l e c t i o n s  by lowering the  surcharge r a t e .  A 

" ra tchet  e f f e c t "  r e s u l t s  from t h e  re luc tance  of d i s t r i b u t o r s  t o  lower 

i n d u s t r i a l  and r a i s e  consumer r a t e s  i n  response t o  a decrease i n  t h e  

p ipe l ine  surcharge r a t e .  This  model of r a t i o n a l  d i s t r i b u t o r  behavior 

implies t h a t  once t h e  incremental p r i c ing  account (IPA) exceeds t h e  

maximum ne t  surcharge (MNS), an i n e v i t a b l e  s p i r a l  o f  increased revenue 

s h o r t f a l l  followed by ' increased surcharge r a t e  i s  i n i t i a t e d ,  u n t i l  

surcharge c o l l e c t i o n s  f a l l  t o  zero. I n  equil ibrium - no surcharge 

revenues a r e  co l l ec ted ,  and i n d u s t r i a l  customers a r e  pr iced  a t  the  

a l t e r n a t i v e  f u e l  c o s t .  I 

,If incremental p r i c ing  opera tes , accord ing  t o  t h e  " ra t iona l  d i s t r i -  

butor" model depicted,  then u l t ima te ly  surcharge s h i f t i n g  would appear 

t o  be  ine f fec t ive :  a l l  b o i l e r  customers are pr iced  incremental ly and 

t h e  r a t e s  of r e s i d e n t i a l  and commercial customers, a r e  correspondingly 

lower. This  need not ,  however, be t h e  case  i f  t h e  b o i l e r  customers of 

some d i s t r i b u t o r s  a r e  i n i t i a l l y  pr iced  above t h e  a l t e r n a t i v e  f u e l  g r i c e  

set by the  Commission. This  i s  i l l u s t r a t e d  i n  Table 4.3 where, f o r  t h e  

purpose of example, w e  have taken t h e  New England and South A t l a n t i c  



regions to be two distribution companies along an eastern seaboard 

pipeline (e.g., Transcontinental Gas Pipe Line Corporation). Ini- 

tially we assume the incremental pricing account is $250 million. 

which is exactly absorbed by a surcharge of $0.55/Mcf on gas sold to 

non-exempt boiler customers in the South Atlantic. The industrial 

rate in the South Atlantic is assumed to be $1.6O/~cf, which is sur- 

charged up to the alternative fuel price ($2.15) .A1 The South Atlantic 
responds rationally by raising its industrial rate to the alternative 

fuel price and lowering its charges to exempt customers by the sur- 

charge (250 milli~n).~ Since the incremental price account cannot he 

absorbed (MSAC=O), the $250 million is transferred to the pipeline 

general account where it is allocated to distribution companies on the 

basis of volume sales. The New England distribution company accounts 

for a little more than 20 percent of pipeline volume sales so $51 million 

' of the $250 million in the pipeline general account is charged to New 
I 

! England. The end result (panel three, Table 4.3) is that New England 

residential and comercial customers pay more ($4.20 vs. $4.OO/Mcf) and 

South Atlantic residential and commercial customers pay less ($2.41 vs. 

$2.50/Mcf) because of the surcharge shifting incentives in the NGPA in- 

cremental pricing provisions; 

The Congress intended that the incremental pricing provisions miti- 

gate the impact of rising wellhead prices on high priority customers. 

I I - 
The Commission has ruled that the alternative fuel price will be the 

regional price.of resid less 2 standard deviations, thru 1481 and the 
regional price of distillate, less 2 standard deviations, thereafter. 
The example is based on 1977 data found in Gas Facts published by the 
American Gas Association. The national average price of low ~ulfur re- 
sid was $2.15/Mcf in 1977. 

21 - 
All, demands' are assumed inelastic for convenience. 



TABLE 4.3 I 

CONSEQUENCES OF SURCHARGE SHIFTING 

1. 
MPOSITION OP 
INCREMENTAL 
PRICING 

2 .' 
RESTATFMENT OF 
BOILER-USER 

RATES 

3 . 
FINAL INCIDENCE 
OF INCREMENTAL 

3 PRICING 

A 

I 

REGION 

0 

253 

'~ased on a low sulfur reeid. cap at $Z.lS/Mcf in 1977. 
' 

'since the South' ~tlenfkc has eliminated surcharge absorption, these figures represent the 
revenue requirements transferred to the pjpcline ~eneral account. 

NON-EXl3lPT CUSTOMERS 
I 

SURChARGE 1 

1 57 

725 

512 

199 

FXFMPT CUSTOMERS 

157 

974 

, 

0 
- 

0 

PRICE 
($/McE) 

2.80 

1.60 

NEW 
ENGLAND 

SOUTH 
ATLANTIC 

5 6 

453 

168 

974 

SALES 
REVENUE 

($MILLION) 
VOL . 
(BcE) 

SALES 
REVENUE 

($MILLION) 
PRICE . 
(SIMcf)" 

56 

453 

205 

562 

4.00 

2.50 

2.80 

2.15 

NEW 
ENGLAND 

SOUTH 
ATLANTIC 

4 

5 6 

453 

($MILLION) 
VOL. 
(Bcf) 

820 

1405 

3.00 

2.15 

4.00 

2.06 

861 

1354 

205 
. . 

562 

205 1 820 

4.20 

2.41 

562 

NEW 
ENGLAND. 

SOUTH 
ATLANTIC 

1156 



The previous example shows t h a t  the  e f f e c t  of incremental p r i c ing  i s  

perverse,  i f  d i s t r i b u t o r s  a c t  r a t i o n a l l y ,  f o r  r e s i d e n t i a l  and commercial 

customers of d i s t r i b u t i o n  companies with high cos t  gas ( t y p i c a l l y  i n  t h e  

Northez t). This r e s u l t  hinges on the  f a c t  t h a t  low p r i o r i t y  customers 

paid more f o r  gas than the  a l t e r n a t e  f u e l  p r i c e  i n  some d i s t r i b u t i o n  

se rv ice  a reas  i n  1977. Given t h e  3.5-4.0 percent increase  i n  the  world 

o i l  p r i c e  foreseen by the  Congress, the  a f f e c t  of the  NGPA would, indeed, 

have,been perverse.  However, t h e  unexpected surge i n  world o i l  p r i c e s  

a f t e r  the  I r an ian  revolut ion  has g r e a t l y  reduced t h e  l ike l ihood of t h i s  

adverse r e s u l t .  Perverse equi ty  outcomes may s t i l l  occur where s t a t e  

laws o r  d i s t r i b u t o r  ignorance prevents  gas r a t e s  from being r e s t a t e d  i n  

order  t o  benef i t  exempt customers .y The incremental p r i c ing  provisions-  

have an  uneven a f f e c t  on equi ty  grounds, and do not  appear t o  increase  

t h e  e f f i c i ency  of n a t u r a l  gas p r i c ing .  The provis ions  do extend f e d e r a l  

con t ro l  i n t o  enduser r a t e s  which had previously been t h e  domain of s t a t e  

regula tory  connnissions. And t h e  adminis t ra t ive  t a s k s  of monitoring, ac- 

counting, and enforcement w i l l  impose a r e a l  cos t  on gas companies which 

w i l l  u l t ima te ly  be borne by consumers and equi ty  holders .  

Incremental p r i c i n g  does l eave  an important prh-eff iciency con t r i -  

bution: t h a t  i s  t o  a l l o c a t e  a por t ion  of i n d u s t r i a l  cur ta i lment  by means 

of p r i c e  r a t h e r  than p r i o r i t y  c l a s s i f i c a t i o n .  This  w i l l  he lp  t o  e l imina te  

2/ 
t h e  economic l o s s e s  r e s u l t i n g  from FERC cur ta i lment  policies.-  The cur- 

ta i lment  l o s s  from these  p o l i c i e s  is Indeed s u b s t a n t i a l ,  and i s  described 

I n  t h e  following sec t ion .  However, a s  w e  show i n  Section 5, a b e t t e r  

11 ' - 
The l o s s  t o  exempt customers is  j u s t  the  amount of surcharges a c t u a l l y  

paid out  'by non-exempt customers o f  t h e  same d i sk r ibu t ion  company. 

Assuming i n d u s t r i a l  demand is  more e l a s t i c  than r e s i d e n t i a l .  



means o f  e l imina t ing  cu r t a i lmen t  l o s s  e x i s t s  t h a t  a l l o c a t e s  gas  t o  low 

p r i o r i t y  customers e f f i c i e n t l y .  

4.3 Curtailment P o l i c i e s  

The NGPA i n c r c i s e s  t h e  p r i o r i t y  of e s s e n t i a l  a g r i c u l t u r a l ,  p rocess ,  

and feeds tock  u s e r s  of n a t u r a l  gas ,  but  r e t a i n s  t h e  FERC enduse p r i o r i t y  

cu r t a i lmen t  mechanism. The FERC r e q u i r e s  p i p e l i n e s  t o  a l l o c a t e  gas  t o  

d i s t r i b u t o r s  according t o  - the volume of gas so ld ,  i n  each p r i o r i t y  c l a s s ,  

i n  1972. P r i o r i t i e s  a r e  e s t a b l i s h e d  on t h e  b a s i s  of enduse ca tegory  from 

r e s i d e n t i a l / s m a l l  commercial down t o  l a r g e  i n t e r r u p t i b l e  customers ( c . f . ,  

Table 2.6).  Enduser v a l u a t i o n  of  gas  need not  be p e r f e c t l y  c o r r e l a t e d  

w i t h  p r i o r i t y  c l a s s ;  i n  f a c t ,  d i s c repenc ie s  between enduse volume and 

cu r t a i lmen t  p r i o r i t y  a r e  unavoidable because: 

1 )  demand cond i t i ons  have changed s i n c e  t h e  1972 base  y e a r ,  

2) t h e  FERC p r i o r i t i e s  do n o t  recognize r eg iona l  v a r i a t i o n  i n  
t h e  a b i l i t y  t o  burn h igh  s u l f u r  f u e l ,  and 

3) f i rm  s p e c i f i c .  d i f f e r e n c e s  i n  conversion c o s t s ,  f o r  a l t e r n a t i v e  
f u e l  use ,  a r e  d is regarded .  

The economic l o s s  r e s u l t i n g  from i n e f f i c i e n t  p i p e l i n e  cu r t a i lmen t  

p o l i c i e s  i s  represented  d i ag rama t i ca l ly  i n  F igure  4 . 3 .  - I f  producer 

p r i c e s  a r e  decon t ro l l ed ,  and t h e  f i e l d  market is  compet i t ive ,  t hen  t h e  

wellhead p r i c e  of gas i s  determined by t h e  i n t e r s e c t i o n  of demand and 

supply a t  p r i c e  P ~ . ~  A t  a p r i c e  c e i l i n g  of P d e s i r e d  demand (Q3) 
c ' 

exceeds gas w i l l i n g l y  supp l i ed  (Q ) , r e s u l t i n g  i n  a  sho r t age  ( Q ~  - Q1). 1. 

I f  t h e  a v a i l a b l e  supply of gas i s  e f f i c i e n t l y  a l l o c a t e d  on t h e  b a s i s  

11 - 
Demand is  t h e  enduser  demand less t h e  t ransmiss ion  c o s t  o f  gas .  

Equil ibr ium supply i s  t h e  q u a n t i t y  produced a t  c u r r e n t  p r i c e s  based 
on e x i s t i n g  r e se rves ,  expected f u t u r e  p r i c e s ,  and a n t i c i p a t e d  d iscovery  
c o s t s .  Gas supply is  l i n k e d  a c r o s s  yea r s :  more product ion today means 
less i n  f u t u r e  y e a r s  s i n c e  r e s e r v e s  are f i n i t e .  
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of enause value,  only customers valuing gas a t  p r i c e  P ( t h e  short-run 1 

market-clearing p r i ce )  and above w i l l  rece ive  gas. Any other  method of 

cur ta i lment ,  f o r  example pro-ra ta ,  a l l o c a t e s  some gas t o  customers 

valuing gas below P a t  t h e  expense of c~l@tomers with values above P 1 1 

The "rationed" demand curve (AD) r ep resen t s  t h e  value of gas t o  the  

custoQers who receive  d e l i v e r i e s  under t h e  curtai lment  plan. Over t h e  

ava i l ab le  supply of gas (Q ), t h e  a r e a  under the  e f f e c t i v e  demand curve 1 

is  l e s s  than o r  equal t o  t h e  a rea  under t h e  demand c u k e .  The d i f fe rence  

is t h e  l o s s  i n  consumer value owing t o  i n e f f i c i e n t  curtai lment  ( t r i a n g l e  

ABD) .I/ ' The "curtailment loss"  may, i n  p r i n c i p l e ,  be l a r g e r  than the  

value of t h e  customer savings a r i s i n g  from producer p r i c e  con t ro l s  (rec- 

t ang le  P2P3D C ) .  I n  add i t ion  t o  curtai lment  l o s s ,  the re  i s  a l o s s  from 

t h e  a r t i f i c i a l  r e s t r i c t i o n  o f . supp ly  caused by p r i c e  cont ro ls .  This 

s h i f t s  the  schedule of production out t o  l a t e r  years  reducing the  d is -  

counted present  value of the  s o c i a l  b e n e f i t s  associa ted  wi th  gas consump- 

t ion .  The supply l o s s  is  represented by t r i a n g l e  BDE. 

The magnitude of t h e  curtai lmeht  l o s s  i s  est imated using data  on t h e  

2 / volumes of a l t e r n a t i v e  f u e l s  used by c u r t a i l e d  low p r i o r i t y  customers.- 

The cur ta i lment  l o s s  is  estimated a s  t h e  p r i c e  d i f fe rence  between t h e  

a l t e m - s t e  f u e l s  burned and t h e  c o s t  of r e s idua l  f u e l  o i l .  This  measures 

t h e  economic gain  r e s u l t i n g  from r e a l l o c a t i n g  gas de l ivered  t o  i n t e r r u p t i b l e  

customers t o  c u r t a i l e d  customers burning high c o s t  a l t e r n a t e  f u e l s  ( t h e  

11 - 
Constant marginal u t i l i t y  of income and negl igable  income e f f e c t s  are 

asstmed throughout. See Wil l ig ,  R. "Consumers' Surplus Without Apology". 
American Economic Review. 

2 1 - 
This da ta  is  co l l ec ted  by EIA and published annually as "Natural Gas 

De l ive r i e s  and Curtailments t o  End-Use Customers and P o t e n t i a l  Needs f o r  
Addit ional  Al te rna te  Fuels." 



calculat.ions are described in detail in Appendix 11). The redistribution 

of rents from producers to consumers resulting from price controls is esti- 

mated by the difference between.the unregulated price of gas (measured by 

the average Filce of imports) and the average interstate price times the 

interstate volume of gas deliveries. 

Table 4.4 summarizes the curtailment loss and redistribution estimates. 

The annual curtailment loss i.s estimated as ranging from $.95 to $1.35 

billion in 1977, depending on the value of gas imported to.curtailed custo- 

mers with no 'alternate fuel availability. Hook moratoria, which prevented 

new residential gas service in most states for much of the 1970s, imposed 

additional curtailment losses. Existing price controls redistributed $13.8 

billion from producers to pipeline companies, distributors, and interstate 

consumers receiving gas. 

By means of incremental pricing producer price controls in the intra- 

state market, the NGPA will likely reduce the magnitude of curtailments 

over the 1978-1985 period. In the next section we argue that the Congress 

had options which would have eliminated much of the.$l billion a year cur- 

tailment loss, and achieved the high priority customer protection.and re- 

distribution objectives of the Act without the perverse effects of incre- 

mental pricing. In this sense, the NGPA is an inefficient piece of legis- 

lation: Opportunities remain for benefitting some groups without hurting 

any other interested parties. 



TABLE 4.4 

NATIONAL ESTIMATE OF ECONOMIC LOSS 
1 / DUE TO CURTAILMENT PLANS 1977-78- 

(millions of 1979 $) 

ALTERNATE' FUEL HEATING SEAS ON NON-HEATING SEASON ANNUAL 
USED CURTAILMENT LOSS CURTAILMENT LOSS CURTAILMENT LOSS 

ELECTRICITY, 
PROPANE AND 
DISTILLATE 

NO ALTERNATE 
FUEL AVAILA- 
BLE 

2 / Low Case- 
2 / High Case- 

TOTAL $623-927 $328-423 $951-1350 

ESTLMATED ANNUAL REDISTRIBUTION 

1977-1978 

(millions of 1979 $) 

TOTAL . .  $10,910 $2,920 $13,830 

11 - 
Curtailment losses are not n?t of incremental transportation costs, if any, - 

required to reallocate gas. Excludes losses due to hook-up morotoria. 

2 / - 
Range of values for curtailed customers without alternate fuel available 

is $6/Mcf in the low case and $25/Mcf in the high case. 



4.4 Summary 

The foregoing a n a l y s i s  sugges ts  s u r p r i s i n g  answers t o  t h e  t h r e e  

ques t ions  posed on , the a f f e c t  of t h e  wellhead p r i c i n g  provis ions  on t h e  

ga's market. The NGPA is  seen  t o  be a  phased " recont ro l"  r a t h e r  than 

"decontrol" b i l l .  The Act i nc reases  ' h e  gap between t h e  regula ted  

c e i l i n g  and world p r i c e  of gas.  I n t e r s t a t e  p i p e l i n e s  do now and w i l l  

cont inue  t o  pay . f a r  more f o r  fo re ign  sources  of gas than domestic pro- 

ducers  a r e  permit ted t o  charge--subsidizing imports  a t  t h e  expense of 

domestic product ion.  Contrary t o  t h e  widely he ld  view t h a t  t he  NGPA 

is  a de regu la t ion  measure, t h e  Act extends f e d e r a l  con t ro l  i n t o  t h e  

i n t r a s t a t e  f i e l d  market and t h e  de te rmina t ion  of enduser r a t e s  f o r  t h e  

f i r s t  time, whi le  t h e r e  i s  no evidence t h a t  t he  Act moves t h e  upper t i e r  

p r i c e  of gas  any c l o s e r  t o  unregulated l e v e l s  than  would t h e  con t inua t ion  

of pre-ex is t ing  FERC p o l i c i e s  i n  t he  1978-1985 t ime frame. 

The Act w i l l ,  according t o  econometric s imula t ion ,  reduce t h e  l e v e l  

of cu r t a i lmen t s  i n  t h e  i n t e r s t a t e  market by reducing t h e  p r i c e  i n c e n t i v e  

t o  p r e f e r e n t i a l l y  d e d i c a t e  new gas t o  t h e  i n t r a s t a t e  markets.  The in-  

cremental  p r i c i n g  p rov i s ions  w i l l  f u r t h e r  reduce cu r t a i lmen t s  by a l l o c a t i n g  

gas  o n 8 t h e  b a s i s  of p r i c e  t o  some low p r i o r i t y  customers.  

The ques t ion  of  whether c o n t r o l s  w i l l  be  l i f t e d  i n  1985 is  specu la t ive ,  

bu t  t h e  jump t o  unregula ted  p r i c e s  i s  l i k e l y  t o  be  l a r g e r  than . p o l i & i c a l l y  

acceptab le .  Decontrol may not  come a s  qu ick ly  o r . a s  e a s i l y  a s  expected. 

The incremental  p r i c i n g  p rov i s ions  w i l l  improve t h e  a l l o c a t i o n  of 

gas  t o  t h e  l a r g e  i n d u s t r i a l  b o i l e r  customers s u b j e c t  t o  i ts  p rov i s ions .  

These p rov i s ions  would promote e f f i c i e n c y  f a r  more e f f e c t i v e l y  by includ-  

i n g  a l l  low p r i o r i t y  customers and charg ing  t h e  market-clear ing r a t h e r  

t han  t h e  revenue-maximizing p r i c e  p re sc r ibed  by t h e  Act. I n  Sec t ion  5 



a pol icy  p r e s c r i p t i o n  is  descr ibed  which e f f i c i e n t l y  p r i c e s  gas t o  low 

p r i o r i t y  customers whi le  avoiding t h e  perverse  i ncen t ives  and d i s t r i b u -  

t i o n a l  e f f e c t s  a s soc i a t ed  wi th  incremental  p r i c ing .  



Sec t ion  F ive .  A Po l i cy  P r e s c r i p t i o n .  

I n  t h e  foregoing  a n a l y s i s  w e  have shown t h a t  t h e  incremental  

p r i c i n g  p rov i s ions  of t h e  NGPA a r e  a  clumsy mechanism f o r  reducing t h e  

economic l o s s  a s s o c i a t e d  w i t h  cu r t a i lmen t s .  I n  t h i s  s e c t i o r ,  wellhead 

r , a t e  r e g u l a t i o n  under t h e  NGPA is  taken  a s  a c o n s t r a i n t ,  and a n  e f f i -  

c i e n t  mechanism f o r  a l l o c a t i n g  gas  sho r t ages  is  sought w i t h i n  t h e  am- 

b i t  of FERC rulemaking a u t h o r i t y .  We show t h a t  t h e  NGPA could have 

achieved g r e a t e r  e f f i c i e n c y  without  harming r e s i d e n t i a l  and commercial 

customers.  

E f f i c i ency  i n  cu r t a i lmen t  r e q u i r e s  a l l o c a t i o n  accord ing  t o  t h e  

enduser v a l u a t i o n  of gas .  Competi t ive b idd ing  and whi te  market 

mechanisms a r e  s tandard  candida tes  f o r  e f f i c i e n t  a l l o c a t i o n  i n  t h e  

absence of a  market. Natura l  gas  cu r t a i lmen t  p r e s e n t s  a  number of 

s p e c i a l  t e c h n i c a l  d i f f i c u l t i e s  no t  found i n  o t h e r  a p p l i c a t i o n s  of 

t h e s e  mechanisms. The volume of n a t u r a l  gas  a v a i l a b l e  f o r  low p r i o r i t y  

customers is  u n c e r t a i n  and s u b j e c t  t o  d e l i v e r y  c o n s t r a i n t s .  Within a  

p i p e l i n e ,  t h e  gas  a v a i l a b l e  f o r  low p r i o r i t y  customers,  L, i s  t h e  

d i f f e r e n c e  between p i p e l i n e  supply ,  S, and h igh  p r i o r i t y  demand, H. 

Over a  s ea sona l  p lanning  per iod ,  t h e  supply of g a s  from producers ,  

p i p e l i n e  s t o r a g e  s tocks ,  and supplmental  sou rces  (naptha g a s i f i c a t i o n ,  

propane, and LNG) is  reasonably c e r t a i n ,  wh i l e  h igh  p r i o r i t y  demand i s  

tempera ture  s e n s i t i v e  and, consequent ly ,  s t o c h a s t i c  i n  t h e  h e a t i n g  

season  (November through March). The va lue  of  ga s  t o  i n d u s t r i a l  c u s t o - '  

mers depends on t h e  r e l i a b i l i t y  of supply i f  op t imal  ad jus tment  t o  un- 

a n t i c i p a t e d  gas  d e l i v e r i e s  is  n o t  i n s t an t aneous  ( i . e . ,  some f a c t o r s  are 

regarded a s  f i x e d  c o s t s  over  t h e  p lanning  pe r iod ) .  For example, f i n n s  



with the option to install alternate fuel capability (storage and burner 

tip modification) have ex ante and ex post demands which differ depending 

on whether actual deliveries justify installation. Transportation of 

natural gas is economically limited to pipeline transmission; therefc;.e, 

pipeline capacity and seasonal flows of high priority gas constrain low 

priority deliveries between distribution companies. Along a particular 

pipeline, gas can always be exchanged in the upstream direction by dis- 

placement sales, increased deliveries to an upstream distributor at the 

expense of downstream volume, but the converse does not hold. Exchange 

between pipelines are limited by similar constraints and the level of 

interconnection.l/ The efficiency gain which may be achieved by allo- 

cating gas to high value users is obviously limited by constraints on 

the movement of gas through.the pipeline system: pipeline capacity, 

interconnection, and dispatching flexibility. Analysis of two large 

eastern pipelines, Transcontinental and Tennessee Gas, indicates that 

only 25 percent of the potential gain from efficient national curtailment 

is achievable by reallocating gas within distribution company service 

areas. If gas can be costlessly reallocated along each pipeline indivi- 

21 dually then about 50 percent of the potential gain is achievable.- 

Only if gas is freely exchangeable between pipelines can the entire bene- 

fit of efficient curtailment be obtained. 

11 - 
In the U.S., interconnection between regional pipelines does not appear 

to be the limiting factor in pipeline exchanges. 

2 I - 
See Appendix 11. 



The percentage of t h e  t h e o r e t i c a l  gains obtainable from e f f i c i e n t  

r a t ion ing ,  under e x i s t i n g  t ranspor t  c o n s t r a i n t s ,  i s  d i f f i c u l t ,  and i n  

a  c e r t a i n  sense,  unnecessary t o  c a l c u l a t e .  It tu rns  out  t h a t  t h e  com- 

p e t i t i v e  bidding mechanism provides exact ly  the  information on the  re- 

gional  marginal va lua t ion  of gas necessary f o r  decent ra l ized  capaci ty  

expansion decis ions .  It i s  l i k e l y  t h a t  only 25 t o  50 percent of t h e  

p o t e n t i a l  e f f i c i e n c y  gain can be achieved i n i t i a l l y .  Af ter  capacity i s  

adjus ted ,  using bidding da ta ,  a  higher percentage e f f i c i ency  gain may 

be achieved. 

To s impl i fy ,  we take  the  case where i n d u s t r i a l  gas demand i s  inde- 

pendent of t h e  r e l i a b i l i t y  of supply;- I' We f u r t h e r  assume, a s  i l l u s t r a t e d  

i n  Figure 5.1,  t h a t  gas demand i s  p e r f e c t l y  e l a s t i c  a t  the  a l t e r n a t i v e  

f u e l  p r i c e  (pi) f o r  volumes up t o  t a r g e t  demand (q.). Under these  r e s t r i c -  
1 

t i v e  assumptions, the  demand of an i n d u s t r i a l  customer i n  a given planning 

period i s  completely spec i f i ed  by two parameters (pi, qi): a  s i n g l e  point  

i n  demand space. The problem i s  t o  e s t a b l i s h  a  bidding mechanism which 

e l i c i t s  accura te  r ep resen ta t ion  of demand from each i n d u s t r i a l  customer. 

2 / One so lu t ion  t o  t h i s  problem is the  competitive auct ion  proposed by Vickrey.- 

The competitive auct ion  a l l o c a t e s  M commodities among N b idders  (n M) accor- 

ding t o  t h e  following fu le :  the  M h ighes t  .bidders a r e  successful  a t  t h e  

st M+1- b id  pr ice .  It i s  e a s i l y  seen t h a t  the re  i s  no incen t ive  t o  misrepre- 

3 1 sen t  va luat ion  because successful  bidders cannot a f f e c t  t h e  award price.- 

- 
This is the  case  where f ixed c o s t s  associa ted  with f u e l  use a r e  neg l ig i -  

b l e  ex an te .  

2 / - 
Vickrey, W. "Counterspeculation, Auctions and Competitive Sealed 

Tenders", Journal of Finance 16 ,  1967.  

3/ - 
This is  s t r i c t l y  t r u e  only i f  w e  take  t a r g e t  demands a s  f ixed ;  otherwise,  

manipulation of volume demands w i l l  a f f e c t  award pr ice .  



Volume 

FIGURE 5.1: Industr ia l  Gas Demand 



The competitive auction may be shown to result in an efficient allocation 

11. revenue as the standard sealed bid auction when bidders are risk neutral.- 

Smith has verified these theoretical results in experimental work.21 Under 

our demand assumption, industrial gas customers are risk neut~al with respect 

to gas delivered at the demand price, so the competitive auction yields the 

same revenues as the standard. sealed bid auction. Competitive auctions 

currently find use in certain Treasury bill sales, new equity issues in the 

French stockmarket (Bourse), and occasional sales of commercial paper. 

The competitive auction could be implemented through the incremental 

pricing provisions of the NGPA. Alternative fuel cost would be defined as 

the bid, under competitive auction, of each low priority customer. Since 

the competitive auction is incentive compatible, industrial customers will 

bid true alternative fuel costs, including all coping and conversion costs; 

. therefore, the use of competitive auction bids as the alternative fuel cost 

is consistent with the incremental pricing provisions of the NGPA. The fre- 

quency of bidding is limited by the interval between pipeline allocation 

decisions. Table 5.1 shows that dispatch decisions are made on a daily, 

monthly, or seasonal basis in the major interstate pipelines. 1n.the absence 

of risk aversion, frequent bidding is desirable if the relative valuation of 

gas among industrial customers changes at short intervals. If risk aversion 

.is important, then bidding should take the following form: separate bids for 

each month are submitted simultaneously prior to the relevant season, and gas 

allocations are determined for the entire season (month-by-month) in advance.. 

I1  - 
Harris, M. and A. Raviv, "Allocation Mechanisms.and the Decision of 

Auctions." Carnegie-Mellon GSIA Working Paper #5-78-79. 

- 
Smith, Vernon, "Experimental Studies of Discrimination is Competition 

in Sealed-Bid Auctions." Journal of Business - 40, 1967. 



Table 5.1 

CURTAILPIEST PL.LYS OF THE 29 IARGEST IRTERSTATE PIPELIKE CO?P&I'IES 

PIPELINE 
COMPAhT 

Alabama-Tenn. 
Algonquin 

' Ark- La 
C i t i e s  Se rv i ce  
Colo. I n t e r s t a t e  
ColuniLia 
Consol idated 
kE. Tennessee 
Eas te rn  Shore 
E l  Paso 
Equ i t ab l e  
F l o r i d a  
Michigan-Wisconsin 
Midwestern 
M i s s i s s i p p i  
Nat ' s  Fuel  G2s Supply 
Natura l  Gas PL, AM 
Northern 
Northwest 
Panhandle Eas t e rn  
Southern 
Tennessee Gas 
Tennessee Nat. Gas 
Texas Eas t e rn  
Texas Gas Trans. 
Transco 
Transwest e r n  
Trunkl ine  
Uni ted '  - 

CURTAIDIENT 
PLAY 

end-use 
end-us e 
end-use 
end-use 
end-use 
end-use 
end-use 
non-end-use 
end-us e 
end-use 
non-end-use 
end-use 
end-use 
non-end-use 
end-use 
p ro - r a t a  
end-use 
pro- ra ta  
end-use 
end-use 
end-use 
end-use 
end-use 
end-use 
pro-rela  
end-use ' 
end-use 
end-use 

DATA BASE 
BRFAKD0L.Y - 
seasona l  
monthly 

monthly 
annual  
Seasonal  
s easona l  
s easona l  

annual  
s easona l  

annual  
annual  

monthly 

monthly 
seasona l  
monthly 
s e a s o n a l  
s e a s o n a l  
monthly 

. s e a s o n a l  
monthly 

ALLOCATION 
DECISIOSS- 

seasonal  
d a i l y  

d a i l y  
d a i l y  
s easona l  
monthly 
seasona l  
d a i l y  

' d a i l y  

d a i l y  

monthly 
d a i l y  

monthly 
d a i l y  

d a i l y  

d a i l y  

d a i l y  

SOURCE: Prepared by ICF Incorpora ted  from FERC Commission s t a f f  
r e p o r t s  and te lephone  i n t e r v i e w s  



Bidding would be conducted on a  pipeline-wide b a s i s  s i n c e  t h i s  i s  

c o n s i s t e n t  w i th  t h e  incremental  p r i c i n g  mechanism, and fol lows c u r r e n t  

d i spa t ch ing  j u r i d i c t i o n .  Ul t imate ly ,  p i , p e l i n e  d ispa tch ing  d e c i s i o n s  

should be merged f o r  cu r t a i lmen t  purposes t o  ensure  t h a t  t h e  va lue  of 

gas  t o  t h e  marg'inal customer i n  each p i p e l i n e  i s  equated.- I /  m e r e  i n t e r -  

connect ion f a c i l i t i e s  do not  e x i s t ,  t h e  p i p e l i n e  b i d  schedules  provide 

e x a c t l y  t h e  information requi red  t o  determine whether t h e  b e n e f i t s  from 

connect ion exceed t h e  c a p i t a l  and ope ra t ing  c o s t s .  

A s  noted above, e f f i c i e n c y  ga ins  achievable  by e f f i c i e n t  within-  

p i p e l i n e  cur ta i lment  a r e  on t h e  o r d e r  of one-half of p o t e n t i a l  ga ins .  

Moving gas between p i p e l i n e s  may be u n r e a l i s t i c  i n  view of s e r i o u s  l e g a l  

and p o l i t i c a l  o b s t a c l e s ,  inc luding  a  longstanding Commission po l i cy  no t  

t o  reward sho r t age  p i p e l i n e s ,  w i th  gas from f l u s h  p i p e l i n e s .  

The mechanism f o r  process ing  b i d s  i s  St ra ight forward:  (1) The 

p i p e l i n e  c o l l e c t s  s ea l ed  b i d s  from incrementa l ly  pr iced  customers,  (2)  

s u b t r a c t s  marginal  t ransmiss ion  c o s t ,  depending on customer l o c a t  i on ,  

(3) a r r a y s  b i d s  i n  o r d e r  of descending p r i c e  (b id  p l u s  marginal  t r ans -  

mission c o s t ) ,  (5) uses  t h i s  schedule  t o  determine cu r t a i lmen t  p r i o r i t i e s  

over t h e  r e l e v a n t  per iod ,  and (6) b i l l s  customers a t  t h e  p r i c e  of t h e  

h ighes t  unsuccessfu l  b idder .  Where r i s k  ave r s ion  is impor tan t ,  t h e s e  

2 / schedules ,  and t h e  expected supply,  may be p u b l i c a l l y  released.- 

Bids r ep re sen t  o f f e r s  t o  buy on a take-or-pay b a s i s .  Depending on 

p i p e l i n e  d i spa t ch ing  f l e x i b i l i t y ,  a  wh i t e  market could be  e s t a b l i s h e d  

11 - 
Thi s  i s  t h e  cond i t i on  f o r  e f f i c i e n c y .  I f  marginal  va lues  d i f f e r ,  t h e  

o p p o r t u n i t i e s  e x i s t  f o r  t r a n s f e r r i n g  gas  from low t o  h i g h ' v a l u e  customers.  

2/ - 
Note t h a t  incent ive-compat ib i l i ty  does n o t  depend on pr ivacy .  However, 

c o l l u s i o n  must be  guarded a g a i n s t  where smal l  numbers a r e  i nvo lved . .  I n  
t h i s  ca se ,  b i d d e r s  could be  informed p r i v a t e l y  of t h e i r  i n d i v i d u a l  p l a c e  
i n  t h e  p i p e l i n e  cu r t a i lmen t  queue without  knowledge of r i v a l  b i d s .  



where customers would buy and sell the rights to all or part of their 

position on the curtailment schedule. The pipeline dispatch office would . 

serve as a broker for offers to buy and sell. Another variation is'to 

set ar'.de a limited volume of gas to be allocated on a spot auction basis, 

subject to delivery constraints. 

The competitive auction is seen to elicit accurate bids, produce 

efficient curtailment, and yield the same expected revenues as the standard 

sealed bid auction. Moreover, since all customers are billed at a single 

price, and the award algorithm is trivial, the simple competitive auction 

is administratively attractive relative to other efficient mechanisms 

which may yield more revenues. When the demand assumption is relaxed, 

optimality results are less easily achieved. If demand elasticity is less 

than infinite,:then the intuitive solution is to allow customers to bid more 

than one point on their demand schedule (i.e., a step function approximation 

to the demand'curve). Under the conventional concavity assumptions on the 

production function, factor demands are negatively sloped and multiple bids 

11 are computationally identical to an increase in the number of bidders.- 

If the demand curve is not monotonic, then the award mechanism becomes a 

more difficult integer programming'problem. 

Slice multiple bids are allowed, the optimality property of the compe- 

titive auction is lost. Bidders can use multiple bids to, in effect, collude 

with themselves, lowering marginal bids to effect the award price on infra- 

marginal'bids. It can be shown that the potential gain from misrepresenta- 

tion decreases with the number of bidders, and that multiple bid competitive 

-, - 
The derivative of the factor demand for gas with respect to the price of 

gas is: where P=output price, F(*)= production function, and 
input. If the production is concave, then PI G is . -.: G=gas - - P : . G  

negative . 



auctions will closely approximate efficiency except where the number of 

total bids is very small. 

Summary 

We have shdwn, under simplified assumptions of industrial demand, 

that the simple competitve auction can be used to set accurate alterna- 

tive fuel prices, as required by the incremental pricing provisions of 

the NGPA, as well as to provide efficiency in pipeline curtailment plan- 

ning. ~dministrative costs appear to be low, and curtailment on the basis 

of competitive bid seems to be at least as legally defensible as existing 

procedures based on gas consumed by. enduser category in 1'972. We estimate 

that as much as half of the $1 billion annual curtailment loss could be 

eliminated by pipeline-wide competitive auctions, excluding net trans- 

portation costs .  The sta te  of Wisconsin has already implemented an ex- 

perimnetal gas auction which, although differing from the competitive 

auction proposal, will provide useful, information in the design of a 

national auction. 



APPENDIX I 

ECONOMETRIC MODEL OF THE INTERSTATE GAS MARKET 

The model used t o  f o r e c a s t  t h e  market-clearing p r i c e  of gas  and 

c u r t a i l m e n t s  i n  t h e  i n t e r s t a t e  market i s  descr ibed  i n  t h i s  appendix. 

Binding p r i c e  c o n t r o l s  i n  t h e  i n t e r s t a t e  market have r e s u l t e d  i n  

a  d i sequ i l i b r ium bet.ween supply and demand f o r  about t e n  years .  Con- 

ven t iona l  equi l ibr ium economic models a r e  c l e a r l y  i n a p p r o p r i a t e  f o r  t h i s  

market.  The problem i s  a  s p e c i a l  ca se  of t h e  switching r eg res s ion  model . 

where we know t h e  p o i n t s  i n  t ime a t  which t h e  observa t ions  l i e  along t h e  

supply curve a lone ,  and we have a  measure of excess  demand ( cu r t a i lmen t s ) .  

The model can be w r i t t e n  a s  a  l og - l inea r  supply curve:  

f o r  t = 1957, ..., 1978 

and a  l og - l inea r  demand curve: 

d  s s u b j e c t  t o  Q = Qt 
t 

f o r  t = 1957, . . . , 1969 

where QS = supply r 
Pa = average p r i c e  of i n t e r s t a t e  gas 
PC = p r i c e  of i n t r a s t a t e  gas 
Pd = average domestic p r i c e  of c rude  o i l  
Qd = demand 
P  = average p r i c e  of d i s t i l l a t e  f u e l  o i l  

E ~ , E ~  = normal, i . i . d .  r e s i d u a l s  
t = t ime s u b s c r i p t  

Supply is  expected t o  i n c r e a s e  w i t h  t h e  i n t e r s t a t e  p r i c e  of gas  and t h e  

p r i c e  of domestic crude,  i n  t h e  l a t t e r  c a s e  because much of t h e  gas  d i s -  

covered is  found i n  t h e  process  of o i l  exp lo ra t ion  a s s o c i a t e 3  with crude  



r e s s rves .  The supply of gas i n  the  i n t e r s t a t e  market should be inver se ly  

r e l a t e d  t o  the  p r i c e  of gas i n  t h e  i n t r a s t a t e  market. 

This model depar ts  from o t h e r s '  by using average gas p r i c e s  i n  the  

supply equation. Typical ly,  t h e  change i n  supply i s  r e l a t e d  t o  t h e  marginal 

p r i c e  of (new) n a t u r a l  gas dedicated t o  i n t e r s t a t e  commerce. 

where: A = reserve  addi t ions  
Rm = reserves  
P  = marginal p r i c e  of (new) n a t u r a l  gas. 
y = r a t i o  of production t o  reserves  

Equation (3) implies : 

and 

m where: F: (y) = geometric mean of t'P 1 i = O  ,1,2..  . j 
t-i 

with parameter y .  

The r e l a t i o n s h i p  between rese rve  add i t ions  and t h e  marginal p r i c e  of gas i n  

equation (3) implies a  r e l a t i o n s h i p  between quant i ty  and the  (geometric) mean 

of new n a t u r a l  gas i n  pas t  years .  I t  is  e a s i l y  shown t h a t  t h e  average i n t e r -  

s t a t e  p r i c e  of gas is a l s o  a  (geometric) mean of new n a t u r a l  gas p r i ces :  

m 
where: 8 = annual r a t e  of inc rease  of marginal gas p r i c e  (P ) 

m P (e) = geometric mean of {P 1 i=1,2 ,  ... 1 
t 1+B t-i 

with parameter (3 
For B small  we have: 

J.1 - 
P. MacAvoy and R. Pindyck. The Economics of t h e  Natural  Gas Shortage 

(1960-1980). 1975. 



which shows t h a t  t h e  c u r r e n t  quan t i t y  of gas product ion w i l l  b e  r e l a t e d  

t o  t h e  p r e v a i l i n g  average p r i c e  of i n t e r s t a t e  gas.  

The demand equat ion  depends on t h e  average i n t e r s t a t e  p r i c e  of gas 

because n t p e l i n e s  " ro l l - in"  new gas s u p p l i e s ;  i n  -:her words, d i s t r i b u t o r s  

a r e  charged t h e  average wellhead p r i c e  of gas p lus  t r a n s p o r t a t i o n  charges.  

Since gas is a c l o s e  s u b s t i t u t e  f o r  r e s i d u a l  and d i s t i l l a t e  f u e l  o i l ;  we 

expect  t h e  demand f o r  i n t e r s t a t e  gas t o  i n c r e a s e  wi th  these  product p r i c e s .  

Refined petroleum products  a r e  produced from a mixture of r egu la t ed  do- 

mes t ic  and fo re igh  o i l  and customers pay t h e  composite (average) p r i c e .  

Customers t h e r e f o r e  compare t h e  average p r i c e  of gas wi th  t h e  average p r i c e  

of r e f i n e d  petroleum products .  

The ' supply and demand equat ions  could be  es t imated  by two o r  t h r e e  

s t a g e  l e a s t  squares  f o r  t h e  equ i l i b r ium (1957-1969) sample and t h e  supply 

equat ion  could be  es t imated  by o rd ina ry  l e a s t  squares  f o r  t h e  d i sequ i l i b r ium 

(1970-1978) sample. However, no s imple procedure f o r  r e s t r i c t i n g  t h e  co- 

e f f i c i e n t s  of the supply  equat ion  t o  be 'equal i n  both samples was discovered.  

A second approach is  t o  t a k e  advantage of our  knowledge of  excess  de- 

mand t o  w r i t e  t h e  demand equat ion  a s :  

d* 
where: Qt = e f f e c t i v e  demand o r  "requirements" 

Et 
= excess  demand (0 f o r  1957-1969) 

Equations (1) and (8) a r e  now i n  t h e  c l a s s i c  equ i l i b r ium form and can b e  

es t imated  by l i m i t e d  o r  f u l l  in format ion  maximum l i k e l i h o o d  methods. How- 

ever ,  our  d a t a  on d e l i v e r i e s  (Q") begins  i n  1963 wh i l e  o t h e r  p r i c e  d a t a  is  

S 
a v a i l a b l e  back t o  1957. W e  l o s e  s i x  obse rva t ions  ou t  of  22 i f  Q appears  

d i r e c t l y  i n  t h e  model. 



A third approach is to subtract equation (1) from equation (8) and 

estimate excess demand: 

The advantage of the excess demand form of the model is that we know the 

value of excess demand is zero in all years prior to 1970 so that the full 

sample may be used. The dependent variable, Ct, is truncated at zero so 

that the residual does not have mean zero. We tried correcting for this 

bias using an approach which subtracts out the mean of the error term in 

successive iterations and corrects for heteroscedasticity .lI The trunca- 
tion correction procedure was not found to change the estimated' coef f i- 

cients by more than a few percent and was, accordingly, not used for the. 

estimates reported. 

Ordinary least squares estimation of equation (9) yielded estimates 

with the anticipated signs although the coefficient of pr appeared to be 

biased towards zero. We pos tu la ted .as imul tane i ty  bias arising from the 

affect of curtailments (C ) on FERC ratemaking poli'cies (pm) . To test this 
t t 

we estimated the following lagged adjustment model of FERC ratemaking: 

where: P* = unregulated price of gas measured by the 
price of gas imports 

fi = fraction of gas supplies imported 
X = rate of adjustment 

FERC'$ adjustment of t.he upper tier new gas price towards the u-negulated 

world market level occurs at a rate of A ,  and is influenced by the presence 

J. I - 
This approach is suggested in G. Chamberlain. "Lecture Notes for 

Economics 2240a, 1977." Harvard University. 



r * 
Table A2 .2  di sp lays  the calculated values of P for the three o i l  pr i ce  

scenarios .  



of curtailments and the percentage of interstate gas imported. The 

i interactive term (P*'f ) assumption that the quantity and the price of 

imports should jointly affect the increase in the ceiling price set by 

FERC. Ordinary least squares estimation -f equation (10) shows that 

the presence of curtailments does increase the rate at which the Com- 

mission adjusted interstate prices. Therefore, the estimated coefficient 

of 1npr in equation (9) is likely to be affected by simultaneity. bias 

coming from the price-setting equation (10). 

An instrumental variables approach to the estimation of equation 

(9) was used to eliminate simultaneity bias. From equation (6): 

(11) lnpr + nllnpm + n2lnprl + n31npr2 + n41npr 
-2 

and from (10) and (11) : 

m m r From equation (12) the predetermined variables (P P-2, P ) were used 
-1' -2 

r 
as instruments for P (i .e., correlated kith pr but uncorrelated with C) . 

The instrumental variables estimation of equation (9) is shown in 

Table A2.1. Equation (9) was used to forecast the level of curtailments 

in the interstate market and to solve for the market-clearing price. 

Setting C_=O and solving for pr in equation (9): 

where: pr*= estimated market-clearing price of gas 

Differentiating (13) gives the rate of increase in the market-clearing price 

of interstate gas: 

where: tr*= rate of increase of the market-clearing price 
id = rate of increase of distillate price 

;a = rate of increase of intrastate gas price 

PC = rate of increase of average price of domestic crude. 



INSTRUMENTAL ESTIMATES 

DEPENDENT VARIABLE: LCURT2 

INSTRUMENTAL VAIABLES... 

C LDO LPIO LDMCRUDO LPIOQl LMPl LMP2 LP2 

SUM OF SQUARED RESIDUALS = -152379E-01 
STANDARD ERROR OF THE REGRESSION .308605E-01 
MEAN OF DEPENDENT VARIABLE = .592796E-01 
STAWDARD DEVIATION = . lo4702 
NUMBER OF OBSERVATIONS = ' 21. 
SUM OF RESIDUALS = .23b419~-06 
DURBIN-WATSON STATISTIC 

(ADJ. FOR 0. GAPS) = 1.4146 

RIGHT-HAND ESTIMATED STANDARD 
VARIABLE COEFFCIENT ERROR 

T 
STATISTIC 

C -. 651486 . .390539 -1.66817 
LPO -. 321430 .167324 -1.92101 
LDO .750283 .249508 3.00705 
LPIO ,342652 . lo8830 3.14849 
LDMCRUDO - 0  645337 .302269 -2.13498 

ESTIMATE OF VARIANCE-COVARIANCE MATRIX OF 
ESTIMATED COEFFICIENTS 

C -0 LDO LPIO LDMCRUDO 

C . I52521 -616989E-01 -.858906E-01 -.358433E-01 .I12945 
LPO .616989E-01 .279972E-01 -.286764E-01 -.170369E-01 .444210E-01 
LDO -.858906E-01 -.286764E-01 .62254lE-01 .143720E-01 -.639682E-01 
LPIO -.358433E-01 -.170369E-01 ,143720E-01 .118441E-01 -.284855E-01 
LDMCRUDO .I12945 .444210E-01 -.639682E-01 -.284855ET01 -913664E-01 

1 2 3 4 5 

TABLE A2.1 EXCESS DEMAND EQUATION 

Key 
LCURT2 = I n  (excess  demand) 
C = c o n s t a n t  t e r m  
LPO = I n  ( p r i c e  o f  i n t e r s t a t e  gas )  
LDO = I n  ( p r i c e  o f  d i s t i l l a t e  f u e l  o i l )  
LPIO = I n  ( u n r e g u l a t e d  g a s  p r i c e ,  measured by t h e  p r i c e  o f  g a s  impor t s )  
LDMCRUDO = ' l n  ( p r i c e  o f  domes t ic  c rude)  
LMPl = I n  (new c o n t r a c t  g a s  p r i c e )  logged one pe'riod 
LMP2 = LMPl logged one p e r i o d  
LP2 = LPO logged two p e r i o d s  
LPIOQl = i n t e r a c t i o n  term. p r o d u c t  o f  LPIO and p e r c e n t a g e  o f  g a s  impor ted  



TABLE A2.2 ESTIMATED RATE OF INCREASE OF THE MARKET-CLEARING PRICE 

Inc reas ing  o i l  p r i c e s  have two e f f e c t s :  (1) t o  i n c r e a s e  t h e  demand f o r  

n a t u r a l  gas a s  a  s u b s t i t u t e  f u e l ,  and (2) t o  i nc rease  o i l  exp lo ra t ion  and, 

i n d i r e c t l y ,  t h e  supply of gas from a s s o c i a t e d  r e se rves .  The market-clear ing 

p r i c e  of gas r i s e s  wi th  i n c r e a s i n g  o i l  p r i c e s  because t h e  es t imated  demand 

e f f e c t  i s  l a r g e r  than  t h e  supply e f f e c t  .. 

Low Case 

+a .038 

+d 0 

' C 0  
i r  * 

.041 

The market-clear ing p r i c e  f o r  January,  1980 was ca l cu la t ed  from equat ion 

(13) u s ing  t h e  observed p r i c e  l e v e l s  of d i s t i l l a t e ,  domestic crude o i l ,  

Middle Case 

.038 

.038 

0 38 

.053 

and t h e  NGPA c e i l i n g  f o r  i n t r a s t a t e  (Table A2.2). The market-clear ing 

p r i c e  was f o r e c a s t  through 1985 under t h r e e  o i l  pr i ,ce  s cena r ios  u s ing  t h e  

High Case 

.038 

.076 

076 

.065 

es t imated  r a t e s  of i n c r e a s e  shown i n  Table  A2.2. 

P r i c e  Level  
Janq~ary , 1980 
' c  IMMBTU) 

2.60 

6.55 

3.41 

1.74 

The average p r i c e  of i n t e r s t a t e  gas  is  a weighted average of t h e  p r i c e  

of  o l d  and new c o n t r a c t  gas.  From equa t ions  (3) and ( 5 ) ,  t h e  q u a n t i t y  of  

gas produced i n  each per iod  can be  sepa ra t ed  i n t o  product ion from o l d  and 

new re se rves  : 

11 - 
The p r i c e  of gas imports  was used t o  measure t h e  unregulated p r i c e  of  gas  

p r e v a i l i n g  i n  t h e  i n t r a s t a t e  market.  The p r i c e  of gas imports  i n  October,  
1978, j u s t  p r i o r  t o  t h e  enactment of  t h e  NGPA, was e s c a l a t e d  a t  t h e  c e i l i n g  
p r i c e  r a t e  t o  e s t i m a t e  t h e  i n t r a s t a t e  gas p r i c e  under ~ ~ ~ ' N G P A .  Data on t h e  
average and new c o n t r a c t  p r i c e  of i n t r a s t a t e  gas i s  un fo r tuna te ly  unavai la-  
b l e  i n  aggrega te  form. 



which can be rewritten as: 

where is the annual rate of increase in production. Since the price of 

new gab, pm, is known during the NGPA control period (1978-85), the average 

interstate price of gas can be forecast from,equation (17) under different 

parameter assumptions for y arid 6. 

The average price projections in Table 4.2 are estimated from equation 

(17) allowing the reserve to production ratio to vary from 7 to 12. The 

rate of production increase, 0, varies across oil price scenarios because 

the price of domestic crude affects production according to equation (1) : 

the difference in 0 between the low and middle scenarios is .025, and between 

the ' low and high scenarios is . O 5 .  

Table A2.3 

Parameter Values for Average Price Projections 

Y 

Low High 

:07 '. .12 

0 

Low Case 1 Middle Case I High Case . 

3. .025 .05 





Appendix I1 Economic Cost of Curtailments 

This appendix provides the analysis to support the curtailment cost 

estimates ~ited in Section 4.3. The efficiency losses arising from the ' 

misallocation of gas under PERC curtailment plans are estimated. 

Table A2.1 shows deliveries and curtailments in the 1977/78 heating 

season. Curtailments in .the interstate market amounted to 1,360 Bcf out 

1 I of a total deman& of 10,020 Bcf. The aggregate allocation of curtailments 

was 570 Bcf to commercial and industrial customers with "firm" contracts, 

and 790 Bcf to industrial and utility customers under interruptibie con- 

tract. While interruptible customers were curtailed more seve'rely than 

firm, 44 versus 7 percent, they nevertheless recehed deliveries of 990 Bcf. 

The value of this gas is reasonably estimated by the price of residual fuel 

oil since interruptible customers are principally large boiler users with 

low cost alternative fuel use and storage capability. The value of gas 

to firm customers curtailed varies from resid to more expensive alternative 

fuels such as distillate. The highest value occurs in cases where alternative 

fuel is unobtainable. The delivery of gas to low value interruptible custo- 

mers when higher value firm customers are curtailed represents an efficiency 

loss. 

11 - 
Demand is given by high priority usage, excluding hook-up bans, plus firm 

and interruptible contracts with low priority customers. In practice, all 
low priority contracts are now interruptible. 



TABLE A2.1 

DELIVEXIES AND HEATING SEASON CURTAILMENTS 

1977/78 

CATEGORY 

DELIVERIES CURTAIL- REQUIRED CURTAIL- 
MENT 

(Bcf  1 
MENT 

% 

Residential 3510 5 0 3510 0 % 

Commercial 1590 5 0 1640 3.0% 

Industrial 2440 590 

Utility 1030 700 ~ 

Other 130 20 is0 13.3% 

TOTAL 8660 1360 10,020 13.6% 

Firm 7670 570 8,240 6.9% 

Interruptible 990 790 1,780 44.4% 

Source: EIA. "Natural Gas Deliveries..." Dec, 1978. 



The size of the efficiency loss can be estimated directly from data 
. . 

on altemative fuel use shown in Table A2.2. Here is may be seen that 

335 Bcf-equivalent of expensive alternative fuels (i.e., butane, distillate, 

~ propane, electricity and no aliernative fuel) were consumed during the heat- 

ing season by curtailed customers. If some of the 990 Bcf delivered to in- 

I terruptibles, valuing gas at resid, is moved to curtailed firms with high 
~ 

alternative fuel costs, a net gain in efficiency results. The efficiency 

gain is equal to the difference in the cost of alternative fuels between 

2 1 customers exchanging gas less marginal transport costs.- Transport costs 

are initially neglected in these estimates, and considered at the end. 

The price differentzal between alternative fuels is calculated in 

Table A2.3 from July 1979 data. Average wholesale prices are quoted with 

the exception of electricity where the average industrial rate is shown. 

Electricity is the most expensive alternative fuel, followed by distillate, 

propane, low sulfur and high sulfur resid. To calculate price differentials 

between fuels we assume that interruptible gas is valued half at high, and 

3 1 half at low oulfur rssi3.- 

Table A2.4 shows the results of the efficiency loss analysis using the 

pr.ice and quantity data on alternative fuel use. The analysis is particu- 

larly sensitive to the assumed valuation placed on gas by curtailed indus- 

trial customers without available alternative fuels. 

2 1 - 
Technically, the real resource cost of alternate fuels delivered should 

be used in the analysis of efficiency gains from gas reallocation. Oil 
regulation dfstorts refined praiuct prices, but since only the price 
differential is needed for this analysis we may hope that regulatory bias 
is negligible. 

3 1 - 
Upper and lower bounds could be calculated by alternately assuming 100% 

low sulfur and 100% high sulfur resid usage. 



TABLE A 2 . 2  

A l t e r n a t e  Fuel Use--1977-76 - 
(Bcf equ iva len t )  

Non-heat i ng  Heating 
Season Sesson - Tota l  Year 

No a l t e r n a t e  f u e l  5 1 6  21  
E l e c t r i c i t y  , N.A. 17 1 7 ~  . 
Propane 2 3 45  68 
D i s t i l l a t e  178 24 1 419 
# 4 N.A. 16  1 6a 

SUBTOTAL : 206 33 5 54 1 

Res i d  94 8 705 1653 
Coal 224 195 419 
Other N.A. 83  . 83a 
. . 
Supplemental Gas Purchases N.A. 

TOTAL 1378 . . 1326 27 04 

a ~ h e s e  f i g u r e s  do no t  i nc lude  non-heating season a l t e r n a t e  f u e l  
use  ( i f  any) .  . .. 

Source: EIA "Natural Gas D e l i v e r i e s  . . . ," Dec. 1978. 



TABLE A2.3  

PRICES OF ALTERKATE FUELS--1979 
.($/bIMBtu i n  1979 $11 

P r i c e  , P r i c e  D i f f e r e n t i a l  
Over Average Resid 

E l e c t r i c i t y  $ 8 . 6 2  $5.52 

Propane 

D i s t i l l a t e  

Law Sill  f l l r  F e s i d  

'High . S u l f u r  Resid 

Average Resid 

'Wholesale p r i c e s ,  August 1979.  



TABLE A2.4 

NATIONAL ESTIMATE OF ECONOMIC LOSS 

DUE TO CURTAILNEXT PLANS 1977-78 
1 

( m i l l i o n s  of 1979 $1 . 

. E l e c t r i c i t y  17 5.52 94 N A 5.52 - 9  4 

4  5  Propane ' .27 . 1 2  2  3  .27 6  1 8  

D i s t i l l a t e  257 1.64 421 178 1.64 292 713 

SUBTOTAL 319 527 201. 298 825 

No A l t .  Fue l  -16 5  
2  

Low 6.00 9  6 6.00 30 126 

A l t e r n a t e  Fuel  Heatine. Season 

High 25.00 400 25.00 1 2 5 .  525 

Non-Heating Season I T o t a l  

C u r t a i l e d  

( B C ~  1 

- 
TOTAL 355 623-927 206 328-423 951-1350 

' ~ f f i c i e n c ~  l o s s e s  c a l c u l a t e d  assuming c o s t l e s s  r e a l l o c a t i o n  of g a s  
from d e l i v e r i e s  t o  i n t e r r u p t i b l e  customers '  t o  c u r t a i l e d  customers  
w i th  a l t e r n a t e  f u e l s  valued a t  or above d i s t i l l a t e .  

Loss 1 Loss 

($1 i , ( $ 1  
I 

C u r t a i l e d  

( B C ~  1 

P r i c e  L Y S S  

' ~ s t i m a ~ e d  range  of v a l u e  of g a s  t o  customers  c u r t a i l i d  wi thout  
a l t e r n a t e  f u e l  ( p r i c e  d i f f e r e n t i a l  above average  r e s i d  p r i c e )  

F r i c e  
Klif f  e r  . 
( $ / M c ~ )  

D i f f e r .  
( s / M c ~ )  ($1 



We would not expect the value to much exceed the cost of electricity 

when the curtailment is anticipated, because work rescheduling and other 

contingent plans may be arranged. Only where the curtailment is sudden 

and unexpected would the value 01 gas incorporate a scarcity premium on 

the order of our upperbound estimate of $25/Mcf. Using upper and lower 

bound estimates of the value of gas to customers without alternative 

sources, the curtailment efficiency loss is shnvn to range $800 to 

$1600 million per year. 

These estimates do not consider the marginal cost of moving gas 

between end users to achieve efficiency. A first cut analysis of the 

transport costs involved is made by estimating the proportion of the po- 

tential efficiency gain which could be achieved by reallocation within: 

(1) local distrihutSon companies only, (2)  pipeline^ only, and (3) between 

pipelines. Table A2.5 shows the results of such analysis for two eastern 

pipelines : Transcontinental and Tennessee   as This analysis shows 

that approximately 25 percent of the potential benefit from efficient 

curtailment can be achieved by reallocations within local distribution 

companies which incur no incremental transport costs. Another 25 percent 

I of the potential efficiency gain can be obtained by reallocating gas 

between distribution companies along individual pipelines. As noted 

previously, gas transport in the upstream direction, a displacement sale, 

I saves transport charges which would othewise be incurred in moving 

I gas further down the pipeline. On the. other hand, transfers in the down- 

stream direction may cost as much as SOc/Mcf (Texas to Masr:achusetts), or 

more if pipeline capacity is constrained. How costly reallocation within 

. . 
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These estimates were made, using pipeline cur.tailment data, by.Paul 

Leiby, research assistant, with staff from ICF, Inc. 



TABLE A2.5 

ECONOPIIC LOSS DUE TO CURTAIUENT 

ON TRANSCO AND TENNESSEE PIPELINES 

( m i l l i o n s  of 1979 $1 

Scope of Rea l loca t  ion  Beat ing  Season Non-Heating T o t a l  
1977/78 1977/78 

1 
Within D i s t .  Co's. 

Transco $3.8 2  6% '$5.3 19% $9.1 22% 
Tennessee Gas - 4.7 3 2 7.7 28 12.4 29 

L 
Within P i p e l i n e s  

Transco 8.9 61% 15.4 56 24.3 56% 
Tennessee- Gas - 11.1 72 17.8 64 2 8 . 9  6 8 .  

Between P i p e l i n e s  3 

'includes 9  l a r g e s t  d i s t r i b u t i o n  companies on t h e  Transco p i p e l i n e  and 
11 l a r g e s t  d i s t r i b u t i o n  companies on t h e  Tennessee p i p e l i n e .  E f f i c i e n c y  
l o s s e s  a r e  c a l c u l a t e d  by r e a l l o c a t i n g  gas  d e l i v e r e d  t o  i n t e r r u p t i b l e  
customers  t o  c u r t a i l e d  customers  v i t h : a l t e r n a t e  f u e l s  valued a t  o r  
above d i s t i l l a t e  (no. 2) f u e l  o i l .  

' ~ f f i c i e n c y  l o s s e s  c a l c u l a t e d  assuming c o s t l e s s  t r a n s p o r t  of a long  
i n d i v i d u a l  p i p e l i n e s .  

' ~ f f i c i e n c y  l o s s e s '  c a l c u l a t e d  assuming c o s t l e s s  t r a n s p o r t  o f  between 
~ r a n s c o  and Tennessee p i p e l i n e s .  



pipelines will be depends on the net. direction of gas reallocation 

(i.e., upstream versus downstream). The cost of moving gas between 

pipelines is hardest to estimate. Fully half of the benecits of 

efficient curtailment come from the transfer of gas from well-supplied 

to shortage pipelines. The legal restraints are significant and the 

extent of pipeline interconnection is difficult to determine. Based on 

these col~slderations, a net etficiency gain of one-half the amount of 

the potential benefits, shown in Table A2.4 ,  is a reasonable estimate. 



APPENDIX I11 

Natural Gas Industry ~ a t a  Sources 



1 / Natural .  Gas Indus t ry  Data Sources- 

The fol lowing t a b l e  i n d i c a t e s  w r i t t e n  sources  of n a t u r a l  gas i n d u s t r y  

da t a .  Each column corresponds t o  a da t a  type.  Each row corresponds t o  a 

p a r t i c u l a r  degree of  aggregat ' ion of d a t a ,  by geographic u n i t  and t ime 

per iod .  The numbers i n  t h e  t a b l e  r e f e r  t o  t h e  fol lowing sources :  

1. FPC/FERC Form 2 F i l i n g s  ( a v a i l a b l e  a t  FERC Of f i ce  of Pub l i c  
Information)  . 

2.  FPC/.FERC Form 1 6  F i l i n g s  ( a v a i l a b l e  a t  FERC OPI). 

3. FPC, Sa l e s  by Producers of Natural  Gas t o  I n t e r s t a t e  P i p e l i n e  
Companies (annual ,  publ i shed  f o r  p u b l i c ,  a v a i l a b l e - a t  
Baker L ib ra ry ) .  

4 .  FPC, S t a t i s t i c s  of  I n t e r s t a t e  Natura l  Gas P i p e l i n e  Companies, 
(annual,  publ ished f o r  pub l i c ,  a v a i l a b l e  a t  Baker ~ i b r a r y ) .  

5. H. Zinder and Assoc., Summary of Rate Schedules of Natura l  Gas 
P i p e l i n e s ,  (bi-annual,  a v a i l a b l e  a t  FERC l i b r a r y ) .  

6.  American Gas Assoc., Gas F a c t s  (annual,  a v a i l a b l e  a t  Baker 
L ib ra ry ) .  

7. AmerZcan Gas Assoc., Gas Indus t ry  Operat ions ( q u a r t e r l y ,  
a v a i l a b l e  a t  Baker Library) .  

8. Brown's D i rec to ry  of North American Gas Companies (annual,  
a v a i l a b l e  a t  FERC L ib ra ry ) .  

9. FPC, l a t e r  DOEIEIA, Natura l  Gas D e l i v e r i e s ' a n d  Cur ta i lments  t o  
End Use Customers (annual,  publ ished f o r  p u b l i c ,  a v a i l a b l e  
i n .  DOE ~ i b r a r y  . 
* i n d i c a t e s  d a t a  a v a i l a b l e  i n  1977 and l a t e r  e d i t i o n s  on ly ) .  

10.  FERC, O f f i c e  of P i p e l i n e  and Producer Regulat ion Systems Analys is  
Branch, Natura l  Gas D e l i v e r i e s ,  Curtai lment  and A l t e r n a t e  Fuel  
O f f s e t s  of Curtai lment ,  A p r i l  1974 through March 1977 Actua l  and 
A p r i l  197 7 through March 1978 P ro jec t ed  , DOE/FERC-OO~~ (publ i shed  
f o r  pub l i c ,  a v a i l a b l e  a t  DOE Library) .  

11. FEA Form 6-101, FPC Form 69, and EIA' Form 50 F i l i n g s . '  (See FERC 
Library) .  .:.: . . , . 

9 3% , 
., &'. . C 

11 - 
Compiled by Paul  Leiby, Reasearch A s s i s t a n t .  



Degree of Data Gas Gas Cur t a i l -  A l t .  Fuel Vol. of Type of Rates  
Aggregation Sa le s  P r i c e  ment Use Under s t o r e d  S tor -  - 

Curtailment gas age  

A. Annually 

f o r  a l l  U.S. 6 ,7  6,7 9  * 9*, , 1 0  6  
by Region 7  7  9  * 5 
by S t n t e  6  6  8*, 9* 10  6  6,8* 
by Ind iv idua l  

P i p e l i n e  Co. 1 , 4  , 1 , 4  2,8* 1 , 4  1,8* 5 
by Ind iv idua l  

D i s t r i b .  Co. 8  8  2  11 8 8 8  
by Enduse 

Customer Type* 1 ,4 ,6 ,7 ,8  4,6,8 9* 8  
by Enduse 

Serv ice  ~ y p e *  1 , 2 , 8  8  2,9* 10 5 

B. Seasonal ly 

f o r  a l l  U.S. 6 ,7 6,7 
by Region 7  7 
by S t a t e  
by Ind iv idua l  

P i p e l i n e  Co. 
by Ind iv idua l  

D i s t r i b .  Co. 1 
by Enduse 

Customer Type 7 7  
by Enduse 

Service Type 

C. Monthly 

f o r  a l l  U.S. 6 6 9* 9*, 10 
by Region 9  * 
by S t a t e  9 * 1 0 .  ' 

by Ind iv idua l  
P i p e l i n e  Co. 1 2 1 

by Ind iv idua l  
D i s t r i b .  Co. 2 11 

,by Endl~se 
Customer Type 9  * 

by Enduse 
Se rv i ce  Type 2,9* 10  . . - - . . ...... :: 

;?' ,T. 
. . , . . .  

. . .  
..?'i' 

. . . . '" . : ::*?T. 
,,i.. 3. ..%,I 

, '. ,. . ;" f' .. . 
. . . . , . . , :.- !k L'. ' . ' 

* Covers only  h e a t i n g  season' (November-March) . , . * For 1977 and l a t e r  e d i t i o n s  only.  
t Enduse Customer Types a r e  R e s i d e n t i a l ,  Commercial, and I n d u s t r i a l .  
t? Enduse s e r v i c e  Types a r e  Firm and ~ n t e r r u p t i b l e .  




