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P R I C I N G  NORTH SEA NATURAL 64s 

Teachers ' Note 

1. This note w i l l  concentrate on ce r t a in  general economic pr inciples  

ra ised by the  case,  since it i s  these  r a the r  than the  mechanics of 

DCF and t a x  incorporation which a r e  l i ke ly  t o  be of the most relevance 

t o  students who a r e  i n i t i a t e s  t o  economics. The pr inciple  i s sues  

ra i sed  w i l l  be: pr ice;  r i s k ;  time; economic surplus; and bargaining. 

Normative pr ic ing pr inc ip les  

2. There a r e  t h r ee  p a r t i e s  t o  t he  North Sea gas pr ic ing decision: 

t he  o i l  companies, the  Gas Council, and the  Ministry of Power. The 

exchange r e l a t i ons  between them a r e  those of a highly imperfect market. 

On t he  d r i l l i n g  s ide ,  although there  a r e  23 licencees and 53 par t ic ipa t ing  

corporations, t he re  a r e  so f a r  only nine e f fec t ive  d r i l l e r s  while the  

c ruc i a l  negotiat ions involved only four groups. The Gas Council i s  an 

e f fec t ive  monopolist i n  t he  f i n a l  market fo r  gas, while the  Ministry of 

Power has  under i t s  d i r e c t  supervision four out of f i ve  of the  energy 

sec tors  i n  Bri ta in .  The market s t ruc tu re  involved i n  t he  beach-pricing 

of North Sea gas is  thus very d i s t an t  from perfect  competition. It 

approaches t h a t  l imit ing case known a s  ' b i l a t e r a l  monopoly', where both 

buyer and s e l l e r  a r e  the  so l e  u n i t s  on t h e i r  s ide  of the  market: we may 

conveniently character ise  t he  s i t ua t i on  a s ,  i n  Wiles' phrase, "advanced 

higgling". 

3. Where public 'bodies a r e  involved, t he  pr inc ip les  of optimum pric ing 

i n  so indeterminate a s i t ua t i on  become pa r t i cu l a r ly  important. 1ndeed 

a s  can be seen from the  case, the  two p a r t i e s  with narrower i n t e r e s t s  

than t he  Ministry of Power have both made d i f f e r en t  pricing pr inciples  

t he  foundation t o  t h e i r  arguments: t h a t  .is t o  say, they have argued 

t h a t  a par t i cu la r  pr ic ing pr inc ip le  is  soc i a l l y  optimal not merely 

optimal fo r  one of the  par t i es .  In  t he  following paragraphs of t h i s  

section we w i l l  formalise t he  a l t e rna t ive s  together with other p o s s i b i l i t i e s  

which any a r b i t r a t i n g  body should keep i n  mind. 

4. Monopsony. Monopsony i s  t h a t  market s t ruc tu re  where there  a r e  many 

s e l l e r s  but only one buyer. Tt.is i s  c lear ly  c lose  t o  the  s i t ua t i on  

under discussion. The optimum p r i ce  fo r  a monopsonist i s  shown i n  

Figure 1. Here ACG i s  the  average cos t  of gas t o  t he  buyer. I f  the  

buyer ge t s  del ivery of m therms he must pay an average pr ice  per therm 



of p. The marginal cost  t o  the  buyer of the  m'th therm i s  composed 

of t he  average p r i ce  ', plus  t he  increased p r i ce  t h a t  he w i l l  have t o  pay 

fo r  a l l  other therms which previously he bought fo r  l e s s  than p. 

K G  t raves  t he  marginal cost  f o r  each successive therm ( i . e .  the  increase 

i n  t o t a l  cos t s  which t he  buyer incur's as a r e s u l t  of n+l ra ther  than 

n therms). 

5. Some confusion may surround ACG, judging from many textbooks. ACG 

i s  the  supply curve, denoting t he  average p r i c e  t o  be paid fo r  t h e  pro- 

duction of any quanti ty.  It is  an average from the  point of view of 

t h e  buyer, j u s t  a s  t h e  demand curve is  the  average revenue from the  

point of view of the  s e l l e r .  But i t  should be noted t ha t  ECG i s  a l s o  

t he  marginal cost  curve of the  s e l l e r .  The s e l l e r s  average cost  curve 

i s  given by APCG, the  average production cost  of gas. That APCG i s  not 

t he  supply curve can be seen by considering pr ice  r. It might be thought 

t h a t  it  would s t i l l  be p ro f i t ab l e  t o  supply any number of therms up t o  

quant i ty  m a t  a constant p r ice  r ,  and indeed i t  would. But it would not 

be t he  posit ion of maximum p r o f i t ,  f o r  beyond point o, each successive 

u n i t  would have a greater  marginal cost  than it yielded i n  marginal revenue. 

6.  A similar argument can be seen t o  apply t o  t he  demand side.  In 

Figure 1, ARP is  sometimes depicted a s  t he  derived demand curve. It 

s i g n i f i e s  t he  average revenue which the  buyer can expect from employing 

a ce r t a in  quant i ty  of the  goods i n  question a s  par t  of a process of 

production or  d i s t r ibu t ion .  Thus with m therms t h e  buyer could expect 

t o  receive an average revenue per therm of m. H i s  rnarginal revenue 

would be wel l  below t h i s ,  represented by the  point d on the  MRP curve. 



It i s  t h i s  M89 curve which cons t i tu tes  t h e  derived demand curve and t h e  

average revenue curve from the  primary s e l l e r ' s  point of view. MR i s  

t he  primary s e l l e r ' e  marginal revenue curve. 

7. Under monopsony, t h e  buyer would purchase j un i t s  a t  p r ice  c. Beyond 

tha t  point the  marginal cost  of gas t o  him would be greater than the 

marginal revenue product derivable from se l l i ng  the  gas t o  a f i n a l  cus- 

tomer: and s ince he i s  a monopsonist he can of fe r  below e for  j ,  since 

for  any p r i ce  c and above the  d r i l l e r s  w i l l  del iver  a t  l ea s t  3 therms 

of gas. 

8. The curves i n  Figure 1 have been drawn so a s  t o  allow the c l ea r  

d i s t inc t ion  of a l t e rna t ive  quant i t i es  and prices.  Figure 2 i s  a more 

r e a l i s t i c  depiction of t he  s i tua t ion  holding i n  the  case of North Sea 

Gas a t  the  present time. The Average Revenue Product curve and the  

Average Production Cost of Gas curve have been l e f t  out for  the  sake 

of simplicity. The MRP (AR) curve i s  drawn with a discontinuity sharing 

the  t rans i t ion  from domestic consumer demand t o  the  premium indus t r i a l  

market. The MPCG curve i s  shown a s  s teeply r i s ing , .  because a f t e r  a 

cer ta in  point addi t ional  gas can only be delivered from given reserves 

with (a) a more than proportionate increase i n  the  number of i n i t i a l  

wells; (b) the  danger of well-clogging; (c) r i s ing  compression costs.  

The solution i s  iden t ica l  t o  t ha t  shown i n  Figure 1 with j therms 

being purchased a t  p r ice  c per therm. 

9. -It should be noted i n  passing tha t  under monopsony there  i s  no 

s ing le  demand curve, for  a demand curve is a re la t ionship between pr ice  

and quanti ty demanded independently of supply. In  the case of monopsony, 

t he  quanti ty demanded depends on t h e  shape of t h e  supply curve ( tha t  i s  

t o  say it i s  determined by the intersect ion of marginal revenue and 

marginal cost). There cannot therefore  be an independent demand curve, 



j u s t  as there  is  no supply curve under monopoly. 

10. The Gas Council have based t h e i r  arguments on a pr inciple  equivalent 

t o  monopsonic pricing.  We w i l l  discuss t h e i r  support fo r  t h i s  p r inc ip le  

more f u l l y  i n  t he  section on economic surplus: it is  enough a t  t h i s  

point t o  note t h a t  a 'supply pr ice '  implies a monopsonistic p r ice  - though 

it i s  of ten f a r  from c l ea r ly  specified.  A p r ice  should be offered which 

is  ju s t  enough t o  e l i c i t  t he  volume required by the  Gas Council: the  

volume presumably being decided according t o  the  point of in te rsec t ion  

of t he  MRP and MCG curves. 

11. Cost-plus pricing.  A second pr inc ip le  which has a t  times been con- 

fused with t h a t  of t he  supply pr ice  by adherents of the  Gas Council, has 

been t h a t  of cost-plus pricing.  The pr inc ip le  d i s t inc t ion  between the  

two i s  t h a t  while t he  supply pr ice  i s  based on the  marginal production 

cos t s  of gas, t he  cost  plus p r i ce  i s  based on average production costs. 

In  t he  f i r s t  case volume and p r i ce  a r e  interdependent through the  supply 

curve: any p r i ce  n w i l l  c a l l  f o r th  a supply o. In the  second case 

volume and pr ice  from the  producer's point of view become independent: 

a pr ice  which covers average cos t s  including an allowance fo r  normal 

p r o f i t  i s  guaranteed over a range of volumes; volumes a r e  s e t t l e d  inde- 

pendently, i n  t he  case of Figure 1 a t  t ha t ' po in t  where t he  MRP curve, 

cu t s  the  APCG curve a t  g. k therms would be produced a t  p r ice  g. 

12. Cost plus  pr ic ing i s  a d i f fe ren t  form of exchange re la t ionsh ip  from 

what we may c a l l  'arms length pr ic ing ' .  With cost  plus t he  buyer 

guarantees a p r o f i t ,  and where he i s  t h e  so le  buyer he determines volume - . 

a s  well. He i n  e f f ec t  employs the  producer as a contractor,  paying him 

a management fee.  There may be strong arguments i n  favour of such a 

pr ic ing procedure where there  is  l i t t l e  information and i n  par t i cu la r  

where r i s k s  a r e  unknown. But a s  with a l l  cost-based pr ices  there  i s  

t h e  d i f f i c u l t y  of estimating t he  cos t s  themselves (notably i n  t he  

a l loca t ion  of overheads) and on top of t h i s  t h e  problem of providing 

an incent ive  for  t h e  producer t o  minimise h i s  cos t s  i n  t he  process of 

production. 

13. Marginal cost  pricing.  This i s  the  t h i r d  cost-related pr ice ,  and i s  

most relevant t o  the  Ministry of Power. It s e t s  pr ice  a t  the  point 

where t he  marginal production cost .curve cu ts  t he  demand curve, t h a t  i s  

a t  d i n  Figure 1. m therms would then be produced for a p r ice  of 

d pence per therm. The argument i n  favour of marginal cost  pr ic ing 

i s  evident from Figure 1. A t  production leve ls  below m, t he  marginal 

cost  of producing an extra  therm w i l l  be l e s s  than the  marginal benef i t  

derived from it: a t  m they w i l l  be equal, while beyond m fu r ther  therms w i l l  



cost  more than they contribute t o  soc i a l  welfare. The many assumptions 

and problems associated with these  assumptions a r e  wel l  dea l t  with i n  

J. de Graaff 's  Theoretical  Welfare Economics, Cambridge 1957, Chapter 9. 

14. In  contrast  t o  cost-based pr ices ,  the  d r i l l i n g  companies have argued 

f o r  those based on what they loosely c a l l  'market p r inc ip les ' ,  but might 

b e t t e r  be termed 'demand-based' prices.  More spec i f ica l ly ,  t he  1964 pro- 

vis ions  allowed d r i l l i n g  companies t o  s e l l  North Sea o i l  t o  t he  f i n a l  users 

without any intermediate body as ex i s t s  i n  t he  case of t he  na tura l  gas. 

SPokesmen f o r  t he  d r i l l e r s  a s  well. a s  some economists have suggested t ha t  

t h i s  provision should apply equally t o  gas, and t h a t  the  d r i l l i n g  companies 

should be f r e e  t o  o f fe r  gas t o  area  Gas Boards and t o  individual i ndus t r i a l  

u se r s  regardless  of negot ia t ions  with t he  Gas Council. Superimposing 

t h i s  approach on t o  t h e  s t ruc tu re  of negotiat ions a s  they ex i s t  can lead 

t o  th ree  possible solutions:  a monopoly price;  a f ree ly  competitive pr ice ,  

and an opportunity cost  price.  

15. Monopoly pr ice .  In Figures 1 and 2 the  monopoly p r i ce  is  shown a s  

point  a ,  p r i ce  a pence and volume n therms. A t  t h i s  volume the  marginal 

revenue t o  t he  s e l l e r  equals h i s  marginal production cos t s ,  but he charges 

t he  buyers t h e  maximum they can pay given the  marginal revenue product 

curve. It is  in t e r e s t i ng  t o  note t h a t  only i n  t h e  spec ia l  cases where t he  

K G  curve cut the  MRP curve a t  a or  where t he  MR curve cut the  MPCG curve a t  

c would t he  volumes produced under monopolistic and monopsonistic solut ions  

coincide. 

16. Perfect ly  competitive price.  This bas i s  fo r  pr ic ing North Sea gas 

has been argued most fo rc ib ly  by Polanyi i n  h i s  Hobart Paper 'Pricing 

North Sea Gas'. Pr ice  and volume would be determined under perfect  com- 

pe t i t i on  by t h e  point where supply equals demand, i n  Figures 1 and 2 a t  

point d. m therms would be produced a t  p r i ce  d. This is  the  same 

solut ion a s  i n  t he  case of marginal cost  pricing.  

17. Opportunity Cost Pricing. The opportunity cost  p r ice  i s  determined 

by the  p r i ce  t h e  Gas Council would have t o  pay fo r  a l t e rna t ive  supplies 

and could thus be assumed t o  represent a competitive pr ice  i f  the  d r i l l i n g  

companies were allowed t o  compete with t h e  Gas Council f o r  t he  Area Gas 

Board and indus t r i a l  markets. The schedule of t h e  cost  of a l t e rna t ive  

supplies of gas could a l s o  be taken a s  t he  demand curve fo r  North Sea Gas 

by the  Gas Council, f o r  t h a t  portion which is  below the  marginal revenue , 
product curve. I f  t he  cost  of a l t e r n a t i v e  supplies of gas i s  represented 

by t h e  horizontal  l i n e  AOCG i n  Figures 1 and 2 ,  we have two new pr ic ing 

solutions: i therms a t  z pence fo r  a monopsonistic s i t ua t i on  (since beyond 

i the  marginal cost  of North Sea Gas would be above the  marginal cost  of 

gas from a l t e rna t ive  sources). There is  no monopolistic p r ice  since over 



the  relevant fange the  d r i l l e r s  a r e  facing a horizontal  demand curve. 

18. In prac t ice  t he  opportunity cost  schedule can be estimated t o  have an 

upward slope, representing t he  cheaper a l t e rna t ive  supplies from naptha 

(c.  4%d see Exhibit 13 Table 6) and imported Natural Gas from e i the r  

Algeria or  Holland ( c .  5$d. ib id . ) .  In t h i s  case i t  may be prof i tab le  

t o  combine supplies from the  North Sea with those from other sources. 

The optimal combinations a r e  shown i n  Figure 3. This i s  a r epe t i t i on  

of Figure 2,  save t ha t  upward sloping opportunity cost  curves have been 

subst i tu ted for  the  hor izontal  i n  Figure 2. The opportunity cost  curves 

Pcwc 

have then been added t o  t he  cost  curves of North Sea gas, t o  produce 

t o t a l  cost  curves. In  a competitive s i t ua t i on  the  optimum t o t a l  output 

would be z therms a t  which point the  marginal production cost  of gas ( t he  

average cost  t o  t he  Gas Council) would equal t he  marginal revenue product. 

Total  output would be made up of y therms of North Sea gas and v therms of 

other types of gas, a l l  provided a t  m pence per therm. In  a monopsonistic 

s i tua t ion ,  t o t a l  output would equal U therms, composed of X therms of North 

Sea gas and W therms of other. In  t h i s  case t he re  would be no uniform 

pr ice .  For North Sea Gas t he  Gas Council would pay n pence, and f o r  other 

gases an average of 1 pence. It i s  in t e r e s t i ng  t h a t  i n  the  Gas Council 

calculat ions  a s  shown i n  Exhibit 13 they c l ea r ly  envisage some mix of the  

kind we have been discussing. 

19. To sum up so f a r ,  we have pr ic ing solut ions  shown by the  following 

points  on Figures 1 and 3 according t o  t he  f o l l ~ g i n g  pr tc ing principles: 



c .... monopsony 

a .... monopoly 

g .. . . cost  p lus  

d .... marginal cost  & perfect  compet.ition 

t , y  .... opportunity cost  (perfect  competition) 

s,z . . . . opportunity cost  (monopsony). 

However, these a l l  r e f e r  t o  the  shor t  run: they may be transposed, a s  some 

have argued they should be transposed, t o  t he  long-run. This i s  done i n  

Figure 4. 

20. The Long-Run. Figure 4 shows t h e  four d i s t i n c t  short-run solut ions  

(excluding fo r  the  sake of s impl ic i ty  t he  opportunity cost  solutions) on 

t h e  l e f t  hand side.  The MRP and MR curves have been taken a s  not changing 

from the  short  t o  the  long run: an un rea l i s t i c  assumption s ince there  may 

be expected t o  be an upward s h i f t  of t he  demand curve over time, but fo r  

the  sake of t he  points  a t  i s sue  i t  does not a l t e r  t he  solut ions  i n  a sub- 

s t a n t i a l  way. The Long run average production cost  curve i s  the  envelope 

of t he  short run ones. The Long run marginal production cost  curwe is  the  

long run supply curve and the  long run average cost  curve fo r  the  buyer. 

The short-run solut ions  stand a s  i n  t he  previous analysis .  The long-run 

ones a r e  based on exactly the  same pr inc ip les  and a r e  represented by 

a ' ,  c ' ,  d '  and g ' .  It should be noticed t h a t  t he  long-run solut ions  a r e  

a l s o  t he  optimum short  term solutions: f o r  example a t  point d '  short-run 

marginal cost  = long-run marginal cost  = price ,  the  solution t o  t he  



marginal cost  pr ic ing problem f i r s t  proposed by Boiteaux. 

21. The Long-Run and Short-Run i n  Pricing Analysis. The short-run is  

t r a d i t i o n a l l y  dist inguished from the  long-run by the  f ac t  tha t  i n  the  short- 

run capacity i s  fixed. There a r e  c l ea r ly  d i f f i c u l t i e s  i n  using t h i s  c r i t e r i a  

l i t e r a l l y  i n  the  ana lys i s  of na tura l  gas: the  extent of reserves i s  not cer ta in  

and the  r ea l i s a t i on  of what one might think of a s  the  capacity of t he  f i e l d  

involves fixed investment over time a s  can be seen from the  Figures i n  the  

Appendix. Nevertheless t he  empirical s tud ies  of gas pr ic ing have found 

t h e  d i s t i nc t i on  useful  and have based it on a d i s t i nc t i on  of t h e  development 

period from the  exploration period. Macevoy's study fo r  example (Pr ice  

Formation i n  Natural Gas Fields ,  Yale 1962) concentrates on t e s t i ng  pr ice  

data  f o r  na tu ra l  gas against  a short-run pr ic ing model, defining the  short- 

run a s  one "within which i t  i s  not possible t o  es tab l i sh  an en t i r e ly  new 

productive f a c i l i t y "  (P. 9. n.19.) and taking it operationally fo r  the  

purposes of measuring concentration a s  th ree  years: Adelman accepts t h i s  

with the  proviso t h a t  it may be a l i t t l e  low: (cf .  h i s  The Supply and 

Pr ice  of Natural Gas, Blackwells, 1962, p.9. n.1.). 

22. While t he  d i s t i nc t i on  can c l ea r ly  be given an operational s ignif icance 

along these l i ne s  fo r  t he  North Sea it is  l e s s  easy t o  see how the  a l te rna t ives  

suggested fo r  pr ic ing the  gas by t he  two perspectives can be resolved. 

Macevoy found the  short-term model successful i n  explaining f i e l d  pr ice  

s t ructures .  Polanyi normatively suggests a long-term solution fo r  the  

short-term s i t ua t i on  under negotiat ion,  and t h i s  has been impl ic i t  i n  a 

number of t he  o i l  companies' arguments. 

23. For the  Gas Council a s  an e f fec t ive  monopsonist i n  t he  beach market 

fo r  North Sea Gas, t he  long-run solution i n  Figure 4 i s  W therms a t  o pence 

per therm. But t o  pay o pence per therm fo r  a l l  de l iver ies  of gas may not be 

t o  minimise cost .  The point i s  i l l u s t r a t e d  i n  Figure 5. Here we assume 

t h a t  t he re  a r e  two f i e l d s ,  t he  f i r s t  of which has been developed, a s  against  

t he  second which has not: i n  addi t ion there  i s  t he  unspecified pos s ib i l i t y  

of t he  discovery of fu r ther  f i e ld s .  The schedules a r e  a s  i n  previous 

f igures ,  and a s  i n  Figure 3, the  t o t a l  cost curves a r e  derived from adding 



t he  two individual s e t s  of curves horizontally.  I f  the  two f i e l d s  were 

both simultaneously avai lable  fo r  production now the  optimal solutibn would 

be a t o t a l  output of X therms a t  a weighted pr ice  of c pence, and individual 

quant i t i es  m and n determined a s  i n  Figure 3. But i f  we assume tha t  the  

f i r s t  f i e l d  i s  now ready fo r  production, whereas t he  second f i e l d  w i l l  not 

be ava i lab le  fo r  production fo r  a year,  the  optimal posit ion i s  not c lear .  

New f i e l d s  may be discovered with supply curves below X pence. Demand m y  

g r m  and so on. What then can be said  of t he  pr ic ing solution fo r  the  

f i r s t  f i e l d ?  

24. Clearly up t o  U therms, t he  f i r s t  f i e l d ' s  supplycurve w i l l  be continuously 

below t h a t  of t he  second. For addi t ional  amounts of a t  l e a s t  vw t h i s  no 

longer holds. Under short-term maximisation, t he  monopsonist would buy 

v therms a t  d pence per therm: s e l l i n g  them a t  h pence, and-earning a p ro f i t  

of bhjd. I f  he waited a year,  however, he could purchase v - U therms a t  

t he  lower pr ice  e from the  new f i e l d ,  buying instead from the  f i r s t  f i e l d  i n  

t he  current year,  U therms fo r  e pence and s e l l i n g  them for  a pence. 

This delay would be worth it i f :  (abgf + dike) plus the  discounted value 

of gklh was greater  than ghi j .  Whether t h i s  was so i n  f a c t  would depend 

on the  shapes of t he  schedules and the  discount ra te .  Adding fur ther  

f i e l d s  complicates but i n  no way a l t e r s  the  pr inciples  of t h e  analysis.  

Similar p r inc ip les  w i l l  a l s o  hold fo r  competitive or  monopolistic s i tuat ions .  

25. The Supply Curve. What we can t r a c e  i n  t h i s  way is  a long-run supply 

curve (marginal cost  curve) based on the  l e a s t  cost  p a r t s  of a family of 

short-run supply curves. But t he re  a r e  two pa r t i cu l a r  problems of using 

t he  concept of a supply curve fo r  na tura l  gas output: f i r s t ,  the  problem of 

r i s k  and second, t he  nature of the  gas price.  In simple analysis  any 

p r i ce  w i l l  c a l l  forward a ce r ta in  quant i ty  of output. For na tura l  gas, 

however, a pr ice  and i t s  r e l a t i on  t o  previous pr ices  w i l l  c rea te  an expectation 

of fu ture  pr ices  and t h i s  w i l l  lead t o  cer ta in  d r i l l i n g  programes. There 

i s  no cer ta in ty  a t  a l l  t h a t  these  programes w i l l  produce given outputs of gas. 

We might depict the  supply curve as r a the r  a smudge, or a family of pro- 

bab i l i t y  d i s t r ibu t ion ,  thus: 



This holds of course fo r  demand schedules a s  well  a s  supply, and fo r  many 

other indus t r ies  than gas d r i l l i n g :  but it  i s  par t i cu la r ly  appl icable  t o  

o i l  and gas i n  s p i t e  of the  improvements i n  survey techniques. 

26. Secondly, any one beach pr ice  has a double component: on the  one 

harld i t  has the  nature  of an operating pr ice ,  t h a t  i s  t o  say i t  i s  a p r i ce  

r e l a t ed  t o  output of the  f i e l d  under negotiat ion.  The negotiat ing d r i l l e r s  

w i l l  have t o  be offered a p r i ce  which w i l l  cover cos t s  and normal p r o f i t  

on fur ther  development and del ivery of t he  f i e l d  under o f fe r .  A s  can be 

seen from the  Appendix and Exhibit 7 t h i s  w i l l  tend t o  be comparatively low. 

But added t o  t h i s  must be an incent ive  component fo r  fu r ther  d r i l l i n g ,  

i f  t h i s  i s  is  desi red,  which we may c a l l  an incentive pr ice l  Two forms of 

incent ive  pr ice  a r e  possible,  t he  f i r s t  being a cost  p lus  p r ice  calculated 

on the  pre-contract cos t s  of t he  negotiat ing party.  In t h i s  case the  t o t a l  

p r i ce  would be made up of an ex post cost-plus incentive pr ice  and an ex 

an t e  operating price.  Although t h i s  might be argued t o  suf fe r  from the  

defects  of cost p lus  pr ic ing metnioned above, it might nevertheless be 

necessary t o  give such a guarantee i n  order t o  encourage fur ther  d r i l l i ng .  

~ l t e & a t i v e l ~ ,  the  incentive pr ice  could be an ex ante  calculat ion of the  pre- 

contract  cos t s  of t he  next f i e ld :  the  Gas Council i n  t h i s  case would contract 

t o  pay a current negotiator an ex an te  operating pr ice  r e l a t i ng  t o  t he  f i e l d  

under negotiat ion,  p lus  an incentive p r i ce  which would cover estimated cos t s  

and normal p r o f i t s  of the  next f i e l d  under consideration. With a r i s i n g  

supply curve, the  f i r s t  form of inventive p r i ce  would be lower s ince the  

c o s t s . t o  be covered could be expected t o  be lower than those of t he  next 

f i e ld .  For t h i s  reason, and a l s o  because a guarantee of ex post costs  

may be thought t o  provide a greater  measure of secur i ty ,  the  Gas Council 

should favour the  cost-plus form of incentive payment. 

27. A cen t r a l  assumption of t h i s  argument i s  tha t  both shor t  and long-term 

supply curves r i s e  i n  t he  relevant range. For the  short-term the  case is  

r e l a t i v e l y  clear.  With given reserves i n  place,  t o  increase  recovery from 

say 80% - 90% w i l l  require  ( i )  increased wel l  d r i l l i n g  and/or ( i i )  increased 

compression costs. For t he  longer-term, th ree  reasons a r e  commonly 

suggested fo r  t he  ul t imate  upward slope of Indus t r ia l  supply curves: 

( i )  increased output from the  individual u n i t s  each with short-run r i s i n g  

supply curves; ( i i )  t he  intorduction i n t o  the  productive process of in- 

creasingly i ne f f i c i en t  u n i t s  of production; ( i i i )  the  bidding up of input 

p r ices  by v i r t ue  of an increase  i n  t he  share of t o t a l  demand fo r  t he  relevant 

inputs  a s  the  r e s u l t  of expansion: (see  Joan Robinson, 

In  t he  case of Gas it i s  t he  second fac tor  which i s  important. One school 

has argued t h a t  na tu ra l  gas l i k e  o i l  i s  a decreasing cost  industry; t ha t  i s  

t o  say t h a t  new u n i t s  introduced i n t o  the  productive process a r e  l i ke ly  

t o  have lower marginal cost  curves because of technological developments 

which serve t o  reduce exploration, development and del ivery costs.  But fo r  



any one f i e l d ,  such a s  the  North Sea, t he  most l i ke ly  blocs near the  

Slocheran l i ne  received a s  many a s  eight appl icants  while many others 

received none (see Exhibit 1) .  We may i n  pr inc ip le  therefore  expect 

t h a t  exploration costs  w i l l  r i s e  over time a s  d r i l l e r s  move from the  more 

t o  the  l e s s  l i ke ly  a reas  i n  a f i e ld .  

28. Producer Surplus. We may point the  discussion of the  l a s t  th ree  

paragraphs i f  we see  t he  i s sue  from the  Gas Council 's point of view i n  terms 

of how t o  capture t he  maximum producer's surplus. Producer suplus is  defined 

i n  the  usual sense a s  t ha t  revenue accruing t o  the  producer over and above 

t h a t  which was necessary t o  induce him t o  supply any given amount. In 

Figure 7 quant i ty  n i s  supplied a t  p r i ce  p, f o r  p must be paid t o  induce t he  
n production of the  marginal un i t  . A l l  previous un i t s  would have been 

supplied a t  a lower pr ice  than p , ~ b u t  t he  analysis  begins by assuming tha t  

p r i c e  discrimination by the  consumer i s  impossible - a l l  u n i t s  must be pur- 

chaked a t  t h e  same price.  I n  cer ta in  s i tua t ions ,  however, t h i s  assumption 

may be dropped - pa r t i cu l a r ly  where, a s  i n  t he  case of Gas, the  supply 

curve extends over time. The Gas Council, a s  a monopsonist, may effect ively  

divide up t he  supply curve i n t o  sections a ,  b.... n, and of fe r  d i f fe ren t  

p r ices  z,  y .... p, t o  each according t o  each one's short  run supply 

curves. I f  we imagine each section t o  be a f i e l d ,  we can see how the  Gas 

Council can appropriate a l a rge  proportion of the  producer surplus,  leaving 

the  cross-hatched area  t o  accrue t o  t h e  d r i l l e r s .  

29. The s i z e  of t he  s teps  depends on the  speed with whi'ch t he  Gas Council 

wants t o  develop the  f i e ld .  I f  it wanted t he  whble of the  North Sea t o  

be explored simultaneously i n  order t o  reach output n i n  t he  shor tes t  time, 

it would have t o  pay (under the  f i r s t  scheme of incentive pr ic ing)  p r ice  p. 

This would encourage ex is t ing  d r i l l e r s  t o  bring i n  r i g s  from other areas  

of t h e i r  in te rna t iona l  operations, and st imulate inact ive  holders of unlikely 

blocs. On the  other hand i f  t he  Gas Council was will'ing t o  space out i t s  

purchases over time, i t  could pay z pence fo r  a therms, y pence fo r  b-a therms 

and so on. 




