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reducing wor ld  o i l  consumpt ion by three rn i l l ion barre ls  per  day to  be just

over $90 ott ottttt' 

u. c'sT EsrItATEs RE.''{'IDERED

The analysis presented here assumes that oil conservation can only be

obtained by getting consuners to adopt techniques that they would f ind more

cost ly  to  use than o i l .  In  addi t ion,  i t  assumes that . the po l  i t ica l  process

wi l l  se lect  the least  cost ly  methods for  ach iev ing o i l  conservat ion wi thout

incurring any costs for rent-seeking behavior. To the extent that these

assumptions are not conect, our cost estimates may be too high or too low.

A.  Enq i  neer i  nq-Cost  Stud ies

Some ana lys ts ,  inc lud ing  the  Nat iona l  Academy o f  Sc ience Synthes is  pane l

on  the  Po l  i cy  Imp l ica t ions  o f  Greenhouse Warm, ing  (1991) ,  have used

engineering-cost studies to argue that supplies of conserved energy are

ava i lab le  a t  a  ne t  sav ings  o f  cos t  to  consumers .  To  the  ex ten t  tha t

engineering-cost studies correctly represent the cost of energy conservation,

the cost est imates presented here would be too high.

l ' larket - ori  ented economjsts f ind this l ine of argument troublesorne. In

the  absence o f  iden t i f iab le  marke t  imper fec t ions  or  imp i ic i t  l i fe -s ty le

changes,  the  argument  requ i res  tha t  ind iv idua ls  behave ine f f i c ien t ly  by

overlooking energy conservation options that would reduce costs. Among other

factors, third-party purchases and the lack of information have been

ident i f ied  as  poss ib le  imper fec t ions  in  the  energy  marke t .  Nonethe less ,

Cavallo and Sutherland (1993) have found that energy markets are no slower in

adopting cost-saving technology than other markets, trhich suggests that

suppl ies of conserved energy at a net savings of cost may be i l lusory.

B. The Pol i  t i  cal Process



18

An ana lys is  o f  the  po1 i t i ca l  p rocess  th rough wh ich  o i l  conserva t jon  wou ld

be achieved suggests our cost est imates might represent lo$rer bounds. To the

ex ten t  tha t  U.S.  conserva t ion  po l  i cy  a l te rs  f ree  marke t  dec is ions  and pr ices ,

i t  c rea tes  oppor tun i t ies  fo r  ren t -seek ing  behav io r .  Among o thers ,  Tu l lock

(1967,  1980)  has  argued tha t  jnd iv idua ls  who seek  a  ren t  have an  incent ive  to

expend real resources up to the value of the rent. In doing so, they

d iss ipa te  the  ren t  as  cos ts .

The reduced cost of U.S. oi l  imports can be viewed as a rent created by

U,S.  o i l  conserva t ion  po1 icy ,  Accord ing ly ,  ren t -seek ing  behav jo r  cou ld

generate costs as high as the benefi t  obtained by reducing the cost of oj l

impor ts .  In  our  exerc ise ,  the  marg ina l  cos t  o f  U .S.  conserva t ion  wou id  r i se

up to the amount by which a marg' ina1 jncrease in U,S. conservation reduces

impor t  cos ts .

The use o f  ins t ruments  o ther  than an  o i l  consumpt ion  tax  to  ach ieve  o i l

conserva t ion  cou ld  a lso  cont r ibu te  to  the  cos t  o f  conserva t ion .  Leg is la t ion

a imed a t  spec i f i c  o i l  conserva t ion  techno log ies ,  wou ld  c rea te  ren ts  fo r  the

producers  o f  spec i f i c  techno log ies  and g ive  r i se  to  fu r ther  cos ts .  In

add i t ion ,  Brown (1982)  has  shown tha t  pas t  a t tempts  to  leg is la te  spec i f i c

conserva t ion  techno log ies  have been ine f f i c ien t .  The marg ina l  cos t  per  un i t

o f  energy  saved var ied  cons iderab ly  across  the  leg is la ted  techno log ies .  The

leg is la t ion  a lso  ignored many Iow-cos t  methods  o f  conserva t ion .

vI. c0t{clusloils

The preced ing  ana lys is  a l lows us  to  reach th ree  conc lus ions .  F i rs t ,  a l l

o f  the  mode ls  show tha t  the  f i rs t  one mi l l ion  bar re ls  o f  U .S.  o i l  conserva t ion

can be  ob ta ined a t  a  marg ina l  cos t  be low $10 (1988 do1 la rs )  per  bar re l  .  Some

of  the  mode ls  show sharp ly  r i s ing  cos ts  a f te r  tha t  po in t .  Second,  uncer ta in ty
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about future oi l  market condit ions suggests that taxation is preferable to

government  mandates  fo r  ach iev ing  o i l  conserva t ion .  F ina l l y ,  wor ld  o i l

conserva t jon  ach jeved th rough un i la te ra l  U .S.  ac t ions  cou ' ld  p rove  cos t ly

because U.S.  conserva t ion  is  l i ke ly  to  t r igger  o f fse t t ing  ga ins  in  non-U.S.

o i l  consumDt  i  on .

Because the  mode ls  show cons iderab le  var ia t ion  in  the  es t imated  cos ts  o f

o i l  conserva t ion ,  the  es t jmated  cos t  o f  quant i t y -based ta rge ts ,  such as

ho ld ing  U.S.  o i l  consumpt ion  a t  1988 leve ls ,  can  range f rom inexpens ive  to

qu i te  cos t ly .  In  those cases  where  quant i t y -based ta rge ts  p rove inexpens ive ,

the conservation pol icy does not represent much of a departure from condit ions

tha t  wou ld  p reva i l  in  an  unregu la ted  rnarke t .  I f  we take  the  var ia t ion  across

models to represent the extent of uncertainty about future oi l  market

cond i t ions ,  our  f ind ings  suggest  tha t  conserva t ion  taxes  wou ld  be t te r  serve

economic eff iciency than conservation targets. l , l i th conservation taxes,

market forces can adjust the quanti ty conservation such that the marginal cost

is equal to the tax, even when the costs are unknown.

Under taken un i la te ra l l y ,  however ,  U .S.  o i l  conserva t ion  is  I  i ke ly  to

reduce the  wor ld  o i l  p r i ce  and t r igger  o f fse t t ing  ga jns  in  wor ld  o i l

consumpt ion .  The ex ten t  o f  these ga ins  w i l l  depend on  the  respons iveness  o f

non-U.S.  o i1  consumpt ion ,  0PEC supp iy  and non-0PEC supp ly  to  changes in  p r ice ,

as  we l l  as  the  ex ten t  o f  U .S.  conserva t ion .  The more  respons ive  non-U.S.  o i l

consumpt ion  is  o r  the  less  respons ive  wor ld  o i1  p roduc t ion  is  to  changes in

pr ice ,  the  grea ter  the  ga ins  in  non-U,S.  o i l  consumpt ion ,

To the  ex ten t  tha t  U.S.  energy  conserva t ion  po1 icy  i s  mot iva ted  by  g loba l

concerns ,  un i la te ra l  ac t ions  cou ld  p rove qu i te  cos t ly .  Incorpora t ing  marke t

feedback effects into the supply curve of conservation general ly increases the
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est imated cos t  o f  conserva t ion .  For  a  in te rmed ia te  case- -one in  wh ich  0PEC

supp ly  i s  assumed to  be  un i ta ry  e las t i c - - the  es t ina ted  marg ina l  cos t  o f

achieving world conservation through uni iateral act jons ranges from $8 to $35

(1988 do1 la rs )  per  bar re l  a t  a  consbrva t ion  leve l  o f  two mi l l ' i on  bar re ls  per

day .  For  the  same case,  the  es t imates  are  $23 to  $75 (1988 do l la rs )  per

bar re l  a t  a  conserva t ion  leve l  o f  th ree  mi l l ion  bar re ls  per  day .  For  an

ex t reme case- -one in  wh jch  0PEC supp ly  i s  assumed to  be  per fec t l y  ine las t i c - -

the  es t imated  cos t  o f  conserva t ion  r i ses  much more  rap id ly .
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APPEI{DIX: S0lilE ANALYTICS 0F U.S. 0IL C0}ISERVATI0I{

l{e use a wel fare -theoret i c approach to derive formulas for the marginal

cost  o f  o i l  conservat ion.  For  the Uni ted States,  soc ia l  wel fare in  the o i l

narket  is  the sum of  U.S.  consumer and Droducer  suro luses:

(A l )

In  the  above equat ion ,  l . l  denotes  the  U.S.  we l fa re  ob ta ined f rom the  o i l

marke t ,  Qo the  quant i t y  o f  o i1  dernanded ' in  the  Un i ted  Sta tes ,  Po the  U,S.

demand pr ice  ( the  marke t rs  marg ina l  va lua t ion  o f  consumpt ion  exc lud ing

ex terna l i t jes )  a t  each quant i t y  (Q) ,  Pu the  wor ld  p r ice  o f  o i1 ,  Q,  the

quant i t y  o f  U .S.  o i l  supp l  jed ,  and P,  the  U.S.  o i1  supp ly  p r ice  (marg ina l  cos t

o f  u .S .  o i l  p roduc t ion  exc lud ing  ex terna l i t ies )  a t  each quant i t y  (Q) .

A .  The Cost  o f  U .S.  Conserva t ion

I f  the  marg ina l  cos t  o f  conserva t ion  is  de f ined as  the  we l fa re  los t  in

the  U.S.  o i l  marke t  by  reduc ing  U.S.  o i l  consumpt ion  on  the  marg in ,  the

negat ive  o f  the  f i rs t  der iva t ive  o f  } l  w i th  respec t  to  Qo y ie lds  the  marg ina l

cost of conservati  on:

MC.=Po-t.#o, $z't

In the above equation MC, denotes the marginal cost of conservation, Q. the

quanti ty of conservation (where dQ. = -dQo) , and Q the quanti ty of U.S. oi l

i  mports .

B. The Global Effects of Unilatera' l  Conservation

ao o"

u =dPD(a)aa -P,Qo +Psas -dPs(a)aa
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The net  e f fec t  o f  un j la te ra l  U .S.  ac t jons  on  wor ld  o i l  conserva t ion  is  s imp ly

the  quant i t y  o f  U .S.  o i l  conserva t ion  minus  the  induced change in  o i l

consumpt ion  in  the  res t  o f  the  wor ld .  The change in  o i l  consumpt ion  ou ts ide

the United States depends on how that consumption is affected by a change in

the  wor ld  o i l  p r i ce  and how U.S.  conserva t ion  ac t ions  a f fec t  the  wor ld  o i l

p r i ce .  There fore ,  the  re la t ionsh ip  be tween a  un i la te ra l  change in  U,S.  o j l

conservatjon and the net change in world oi l  conservation can be expressed as

fol I ows :

40^,

dP, [aq* aQrr]-t
-  = t _  -  _ l
dQc I aP, aP, J

- dQor. dP,

aPH aQc
(A3)

In the above equation, Q., denotes world oi l  conservation and Qo, the quanti ty

o f  o i l  consumpt ion  ou ts ide  the  Un i ted  Sta tes .

If  consuners and producers are price takers, the effect of U.S. oi l

conservation on the world oi1 price can be expressed as a function of

under ly ing  demand and supp ly  cond i t ions .

(A4)

In  the  above equat ion  Q*  denotes  the  quant i t y  o f  o i1  supp l ied  wor ld  w ide .8

As is shown by taking the f irst derjvatives of dP*/dQ. with respect to

AQDx/aPH and dQru/dP* the greater the response of non-U.S. oi1 consumption or

wor ld  o i l  p roduc t ion  is  to  a  g iven change in  the  wor ld  o i1  p r ice ,  the  smal le r

is  the  impact  o f  U .S.  o j l  conserva t ion  in  reduc ing  wor ld  o i l  p r i ces .  A  change

in  U.S.  o i l  conserva t ion  w i l l  induce a  change in  the  wor ld  o i1  p r ice  such tha t
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the  resu l t ing  change in  non-U.S.  o i1  consurnpt ion  less  the  change in  wor ' ld  o i l

p roduc t ion  jus t  equa l  the  change in  U.S.  o i l  conserva t ion ,  The more

respons ive  e i ther  non-U.S.  o i l  consunpt ion  is  o r  wor ld  o i1  p roduc t ion  is  to  a

change in  p r ice ,  the  smal le r  i s  the  change in  wor ld  o i1  p r ice  requ i red  to  make

the  wor ld  o i l  marke t  ad jus t  to  a  change in  U.S.  o i l  conserva t ion .

Combining equations A3 and A4, yields an expression that shows how supply

and demand cond i t ions  a f fec t  the  re la t ionsh ip  be tween U.S.  o i l  conserva t ion

and ne t  wor ld  o i l  conserva t ion .

(A5)

As indicated by the f irst derivative of dQ.r,/ |Q, with respect to 8Q.*/dP*

the  more  respons ive  wor ld  o i l  p roduc t ion  is  to  a  change in  the  wor ld  o i l

p r i ce ,  the  more  e f fec t i ve  U.S.  conserva t ion  is  in  ach iev ing  wor ld

conserva t ion .  Under  these cond i t ions ,  the  wor ld  p r ice  changes less  and the

increase in  non-U.S.  consumpt ion  is  smal le r .

As indicated by the f irst derjvative of dQru/dQ. with respect to 0Qor/0P,,,

the  more  respons ive  non-U.S.  consumpt ion  is  to  a  change in  the  wor ld  o i l

p r i ce ,  the  less  e f fec t i ve  U.S.  conserva t ion  is  in  ach iev ing  wor ' ld

conserva t ion .  Under  these cond i t ions ,  the  wor ld  o i l  p r i ce  changes 1ess ,  bu t

g iven the  grea ter  respons iveness  o f  non-U.S.  o i1  consumpt ion  to  p r ice ,  the

sna l le r  change in  p r ice  leads  to  a  g rea ter  change in  non-U,S.  o j l  consumpt ion ,

dQce , dQo, ldQo, dQrr)-t

dQc dPu I aPH aP, J
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t .  An alternatjve to the approach taken here is to make appropriate

adjustments when measuring the benefi ts.

2 .  Th is  de f in i t ion  o f  cos t  assunes tha t  conserva t ion  is  ob ta ined by  ge t t ing

consumers to adopt techniques that they f ind more costly to use than oi l .

3 .  Hoe l  (1991)  examines  a  case jn  wh ich  one count ry ,s  un i la te ra l  ac t ions  to

reduce emiss ions  cou ld  lead to  an  inc rease in  g loba l  emiss ions .  Th is  ou tcome

depends on  the  count ry 's  un i la te ra l  ac t ion  weaken ing  i t s  barga in ing  pos i t ion

in  a  g loba l  negot ia t ion  on  emiss ions .  The assumpt ion  made in  the  present

analysis that U.S. conservation affects foreign oi ' l  consumption only through

wor ld  o i l  p r i ces  prec ludes  such an  ou tcome.

4 .  In  the  Gate ly  mode l  ,  demand e las t ic i t ies  vary  w i th  the  d i rec t ion  and

range o f  the  pr ice  change.  There fore ,  the  pr ice  e las t i c i t y  o f  U .S,  o j l  demand

revea led  by  compar ing  the  r i s ing  and f la t  p r ice  case wou ld  no t  necessar i l y



represent  how the  mode l  wou ld  respond to  the  inc reases  in  the  U.S.  o i1  p r ice

cons idered here.

5 .  A l1  repor ted  pr ices  are  in  1988 do l la rs .

6 .  When U.S.  conserva t ion  leaves  the  wor ld  o i l  p r i ce  unchanged,  there  is  no

difference between U.S. and world conservation nor betlveen the marginal cost

o f  U.S.  conserva t ion  and the  marg ina l  cos t  o f  wor ld  conserva t ion  ach ieved

through a  un i la te ra l  U .S.  po l  j cy .

7 ,  The EMF s tudy  d jd  no t  p rov ide  cos t  es t imates  fo r  U.S.  o i l  conserva t ion .

The authors made the cost est imates presented here with parameters inferred

from two scenario runs made vl i th the identi f ied models,

8. Note that AQDx/aPu = "DX.(QDX/PH) and dQ.u/dP, = "sr.r. (Q.*/Pu1 , where "o* is

the  e las t i c i t y  o f  non-U.S,  o i l  demand and " .u  i s  the  e las t i c i t y  o f  wor ld  o i1

suppl y .



Table 1
Models in EMF Study

Model Working Grouo Contact*

EIA:OMS Mark Rodekohr, Enerry Information Administration
CERI Anthony Reinsch, Canadian Energr Research Institute
HOMS William Hogan, Harvard and Paul Leiby, Oak Ridge National Laboratory
FRB-Dallas Stephen P. A. Brown, Federal Reserserve Bank of Dallas
DFI-CEC DaIe Nesbitt, Decision Focus, Inc.

*Organization listed for identification purposes. Models and results do not necessarily represent
official views of listed organization.



Iable 2
Inferred Price Elasticities of Regional Supplies and Demands, 2010

Other

oMs
CERI
HOMS
FRB-D
DFI

USA

-0.327
-0.441
-0.308
-0.537
-0.185

-0.465
-0.452
-0.381
-0.528
-0.532

NonOBCO

-0.149
-0.455
-0.280
-0.400
-0.190

NonOPEC

0.170
0.144
0.510
0.480
0.981

Other
OECD USA

0.340
0.196
0.522
0.475
0.499

Note: Price elasticities have been inferred by comparing quantities supplied and demanded in the
EMF rising and flat price cases.



Table 3
U.S. Oil Consumption, World Oil Price, U.S. Demand Elasticity, and Implied Tax,2010

U.S. Oil Consumption
(millions of bbl per day)

1988 2010 Change

L7.6 18.9 1.3
r7.5 20.5 3.0
r7.s 19.9 2.4
17.5 23.5 6.0
17.57 19.7 2.2

U.S. Demand
Elasticity

World
Price

53.90 -0.327
29.62 -0.441
52.38 -0.308
44.38 -0.537
25.99 -0.185

Implied
U.S. Tax

13.12
12.78
27.38
32.40
23.90

oMs
CERI
HOMS
FRB.D
DFI

Note: Price and Implied Tax are in 19889 per barrel.
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