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0il price behavior has changed dramatically in the la=t

lwenly vears,

These changes can be explained rather

simply in terms of the delaved responses of supply and
demand to prices, amd in terms of changes in the role

of dizeovery of peserves.

forecast possible fulure developments.

CRUDE OIL PRICE trends hawve
switched may times in the past, as
shown in Chart 1. Prior to the
garly 1970s. the constant-dollar (and
sometimes  even  the  current-dollar)
price of ol was drifting slowly and
sreadily downwards, Over this period.
the oil market was seen by masl
commentarors 4s being inoa state of
perpetual surplus, a state which was
cxpected to continue. Then, in the
carly 1970s. matters clearly changed.
Nate that although the big price rise
nat made OPEC famous happened
n 1973, the change in the trend of
prices in fact occurred before then:
the price of crude oil started rising in
1970, and by 1973 was increasing
at  historically  unprecedented  rates.
Since 1973, constant-dollar oil prices
have moved erratically: they have
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becn typified by occasional sharp in-
creases interspersed among periods of
constancy or slight downward  drift.
The drop in currsnt US dollar prices
in 1952 inteodueed a new element.

In this article, we provide an ex-
planation of this behavior of prices,
and tentative forecusts of future de-
velopments.,

Before 1970

Up to 1970, the price of oil fell
for two decades.  Szveral factors con-
tribute to an explanation—discoveries
of large new deposiis, negative real
interest rates, expectations about price
movements, and the role of the major
ail companies.

Chart 2A shows the evolution of
proven reserves of crude ol from
1950 to 1970, By 1970, these stood
at twice their level in 1960, in spite
of the high levels of oil consumption
in the 19305 and 1960s, This re-
flects a series of major discoveries.
Over the period to 1970, the balunce
between supply and demand was
shifting, with supply rising faster than
demand. This led to a downward
pressure oD prices.

Price Prvchology

Anather important factor is that
price movements in many commodity
markets can be self-reinforcing, at
least over limited periods of time.
The reason is that in these markets,

Thiz analysis ean e paed to

a very impertant role s played by
the expectations held by traders about
the prices that will rule in future
periods.  Producers have to decide
whether to produce and sell now, or
whether to delay anril o futore date.
Obviously, they will be tempted 1o
delay if in the imerim they anticipats
4 significant rise in prices, so that by
postponing their sale they can realize
a capital gain, Conversely, they will
sell now, rather than later, if they
expect a significant drop in prices, for
by selling now thevy avoid u capital
loss.  Traders’ expectations of how
prices will move in the near [uture,
are strongly influenced by their ex-
pericnce in the recent past: there is
a tendency to  extrapolate  recent
trends into the fomrs, at least unless
there is some obvious reason for cir-
cumstances to change. So a history
of price increases will induce ex-
pectations of mers of the same, and
so will encourage sellers to hold their
product off the market in antcipa-
tion of capital gzins, This will tend
to increase current prices. Conversely,
a history of falling prices will tend to
boost supply as sellers rush to avoid
capital losses.

On the consumer side, exactly the
opposite arguments apply. If prices
are expected to rise, for exumple be-
cause they have been rising, then
consumers clearly will buy sconer
rather than later, raising demand and
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again leading to higher current prices.
An expectation of price [alls will have
the opposite effect.

Putting together the consumer and
producer sides of this story, it is
clear that a period of falling prices
can be self-reinforcing. Tt encourages
producers to increase supply to avoid
capital losses, and it encourages con-
sumers to reduce demand and buy
later: both of these tendencies put
further downward pressure on prices,
A symmetric  argument  applies o
price incrcascs: producers will hold
off the market. and consumers will
anticipate futurc needs, reinforcing
the upward pressures.

The Qi Mujors’ Role

Finally, there is an important in-
stitutional factor, the role of the
international oil  companies,  Most
non-economists are fumiliar with the
economist’s concept of monopoly—a
single or dominant seller of a goed.
Less well-known is the mirror-image
concept of monopsony—a single or
dominant buyer of a good. Monop-
somy power is the power of a single
buver to hold the price of a good
down: he or she faces no comperti-
tion for the good, the sellers have
nowhere else to turn, and the price
may be forced very low.

Prior to 1970 the major Western
nil companies acted as a buyer cartel:
they coordinated their crude oil buy-
ing strategy just as OPEC now co-
ordinates its sclling strategy. Because
the oil market was a buyer's market
anvway, and because the oil-produc-
ing countries were still largely poli-
tically subservient to the West, the
nil companies were able to use their
market power to control the price of
crude oil, ecven to the extent of
forcing cuts in the nominal price on
the selling countries.

Clearly it is not difficult to explain
why prices were falling prior to 1970:
supply was rising faster than demand,
real interest rates weres low or nega-
tive, expectations were of a con-
tinuing surplus and of downward pres-
surc on prices, and the oil majors
formed an active buying cartel which
was unmatched by an equivalenty-
active selling cartel. In short, the
world was a very different place then.

1970
A well-established trend changed in

48

the early 1970s. As one might ex-
pect. a number of factors contributed
to this. They included a sharp change
in traders’ perceptions of the supply-
demand balance, leading to changes
in expectations. and a change in the
relative monopsony  and  monopoly
powers of buvers and sellers respec-
tively. There was also a transfer of
control and ownership over major
middle-eastern oil rescrves. Once a
new trend was established, the self-
reinforcing tendencies  already men-
tioned were there to continue i,

Return 1o Chart 2 (A&B) or de-
tails of the supply-demand balance:
the rate of discovery of major oil
deposits has declined since the early
1970s, while for most of the 1970s
consumption continued to grow, or at
leust remained flat. By 1982, proven
rescrves of ol were only slightly
greater than in 1970, in spite of the
great increase in prices betwesn 1970
and 1982, and the very extensive ex-
ploration and development activitics
carried out in the interim. There were
few really major discoveries during
this period, and much of the addition
to Teservies consisted of bringing into
production known but previously un-
ecomomic deposits of oil.  Oil was no
longer becoming more abundant, and
hegan to get scarcer.  Perhaps just
as important, the world became very
conscious of this fact. A series of
widelv-publicized  studies drew  the
public’s attention to the constraints
that resource-scarcity could impose on
cconomic growth, The earliest of
these were the “Limits to Growth”
and the “World Dynamic” studies.?
In retrospect they appear cxaggerated
and inaccurate; at the time, however,
they had substantial impaci, as they
emphasized for the first time in the
post-war era the fact that mineral
resources could in principle be de-
pleted.  Both buyers and sellers be-
came much more aware of the scarcity
and strategic value that oil would
come o have,

Emergence of the US as Imporrer

In addition to the changing balance
betwesn discoveries and consumption,
and the growing awareness of possible
shortages, another factor contributed
to changing the tone of the market:
this was the rapid passage of the US
cconomy from oil self-sufficiency to
substantial dependence on imports, 2

product of rising US oil consumption
and falling US oil production. Chart
3 shows the growth of US oil imports
in the late 1960s and early 1970s. A
substantial new customer entercd the
world oil market.

Polirics

The balance between oil supply
and oil demand in the international
market chunged in the early 1970s,
This alone would have sofficed to
change the trend of prices. However,
during this period thers were also
important changes in Middle Eastern
politics. and they acted to reinforce
this newlv-emerging trend.  The re-
gion began to develop an increasing
degree of political independence ol
the West, and to assert o growing
mensure of control over ifs own 2Co-
nomic resources.  MNasser’s national-
ization of the Suez canal in 1956 was
a foreraste of this: Qadaffi’s rise o
power in Libva marked the first ume
that the trend really affected the oil
market, The oil countries cxperienced
a growing desire to control thelr own
sconomic destinies, just as conditions
in the oil marker changed in such a
wav as to allow them to do so, Per-
haps this was no coincidence: the
desire may have been there all along,
but suppressed as long as it looked
unatlainable,

This desire for greater cconomic
independence manifested itsell through
measures designed o give host gov-
rnments more control over produe-
tion from wells on their territory, and
a much larger share of the revenues
from oil sales. In the late 1950s and
1960s, production and pricing deci-
sions were controlled almost entirely
by the major oil companies, with a
very minor role for the governments
of the host countries.  Attempls 10
assert local control over oil felds,
such as that of the Iranian Prime
Minister Mossadeg to naticnalize oil
companies in Iran in 1948, provoked
prompt governmental responses from
the Western countries. The transfer
of control over production and pric-
ing decisions to the host countries in
the late 1960s and early 1970s, led
to a cut-back in production rates.
The new controllers were more con-
cerned than their predecessors to con-
serve the economies, resource base,
and to assurc a long-run supply of
oil from their termtorics. This change
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was compounded by the fact that
prior to the transfer of power to the
local governments, many oil com-
panies had even been producing at
very high rates to remove as much
oil as possible from the deposits while
they were still under their control.
There was thus a sharp reduction in
the production of some OPEC mem-
bers, reinforcing the other upward
pressures on prices. The desire of
the oil countries for greater economic
independence  was  also expressed
through a more aggressive role for
OPEC: the major oil exporters real-
ized that a common front and a
coordinated  pricing  policy could
greatly increase  their bargaining
POWEL.

We now have a picture of a ftight-
ening oil market, switching from a
buyer's to a seller’s market, and sell-
ers eager to get a better deal than
they had before. The price trend
switched, and the new trend rein-
forced itself by the processes we dis-
cussed before.  In the early 1970s,
oil ministers were often heard declar-
ing that oil in the pround gave a
better return than money in Western
banks, meaning that the rate of price
appreciation of oil gave them a strong
incentive to delay selling and enjoy
capital gains.

1973-1983
Demand Responses

In the short-term, the demand for
oil is insensitive to price. So the in-
crease of 1973 had little immediate
effect on demand. However, when it
became clear that the new price levels
would be sustained, and that oil-
pricing policies bad entered a new
era, the higher prices set in motion a
number of processes that have still
not been completed:

e development of more fuel-efficient
vehicles and aircraft,

o development of more fuel-efficient
industrial processes,

e and development of building and
heating technologies oriented towards
minimizing heating and cooling costs.

At the same time, the increased
relative prices of energy-intensive ac-
tivities began to shift consumer de-
mand away from these and towards
alternatives whose costs were less
closely tied to the price of energy.
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None of these factors affected the
demand for oil much before the late
1970s: then their consequences be-
gan to be felt, leading to progressive
reductions in the energy-intensity of
the goods and services produced and
consumed in the industrial countries.
A much quoted statistic on this sub-
ject is that the amount of energy used
in producing $1000-worth of con-
stant-dollar GNP in the US fell by
38,96 from 1973 to 1983, This
was a result of switching to more
energy-efficient technologies, and of
demand patterns changing away from
energy-intensive products and services.
Most of this striking drop in energy
pse occurred in the period 1979-83.

Supply Responses

The 1973 price increase also set
in motion important long-run forces
on the supply side. In particular, it
initiated a major rise in non-OPEC
oil production, as Chart 4 shows.
The mechanism by which this oc-
curred was very straight-forward: at
higher prices, the rewards to oil ex-
ploration and development were great-
ly increased, leading to a dramatic
rise in exploration activities. At the
game time, known oil deposits whose
extraction costs were too high for
them to yield a profit at $1.50 per
barrel, became quite attractive pro-
positions at $12 per barrel. So new
deposits were discovered and brought
into production (as for example in
Mexico and the North Seca), and
known but previously sub-marginal
deposits were brought into production.
All of this takes time. It may be five
years from the discovery of a new oil
field to the time when it starts pro-
ducing, and indeed if the terrain 15
difficult, as in the North Sea or in
Alaska, the delays can be longer.

The Market Turns

So the 1973 price increase had
little immediate effect on demand, but
set in motion forces which a decade
later would lead to a squeeze in
the market—a gradual build-up of
non-OPEC supply, and a gradual de-
cline in demand. Tt is these events
that were primarily responsible for the
downward pressure on prices in the
early 1980s and not, as Is sometimes
argued, the recession in the industrial
countries. This is easily appreciated

by some simple calculations. Take
the income elasticity of demand for
il to be 0.8, as suggested by a range
of empirical studies. At the worst
point of the OECD recession, levels
of national income declined less than
5¢ from their previous peaks. If the
income elasticity of demand i 0.8,
this would lead to a drop in demand
for oil of at most 4%.

Fstimating the impact of higher
prices requires a little more patience.
In 1973 crude oil prices rose 400%,
from $3 per barrel to §12 per barrel.
This contributed between 20 cents
and 25 cents extra to the cost of a
gallon of petroleum products, leading
to an increase in their consumer prices
of between 40% and 50%. For sim-
plicity we will work with the 50%%
figure. Table 1 shows the drops
in demand that would result from a
509 price rise, for various values of
the price elasticity of demand. A
short-run elasticity of about -0.2
would imply that the impact effect of
the 1973 price risc was a demand
drop of about 10%. If the long-run
price elasticity is of the order of (15,
then in the long mun there would be a
demand reduction of about 25%. It
the long-run elasticity were of the
order of -1.0, then we would expect
the 1973 price to lead to a drop in
demand of about 509 . In fact 1983
might be too early for the full effects
of the 1973 price rise to be felt. If
two-thirds of this effect had been felt
by 1983, this would account for a
demand drop of either 17% or 35%,
depending on the elasticity figure
chosen: this is clearly much pgreater

‘than the roughly 4% attributable to

the OECD recession. In fact to this
17% or 35% due to the 1973 price
rise, we must add the short-run con-
sequences of the 1978-9 price rise.
Then higher prices can easily account
for a demand drop of over 20%
from its peak, and quite possibly
nearer 40%.

il and Exchange Rates

The decade 1973-83 was one in
which the world began to adjust to
higher oil prices. The adjustment
was not completed: some of it will
still be under way at the end of the
century. Demand dropped by 20%
or more because of higher prices, and
by 5% because of the recession in
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TABLE 1

Relationship of Demand 1o Price Elasticity
Demand for a 50%; Price Rise.

PED o4, Drap in Demand
01 54y,
-02 10%
-03 158,
04 20%
0.5 5%
-6 309%
=07 3504
0.8 40%,
-1.0 509
industrial countries.  Expansion of

non-OPEC production capacity con-
tributed an extra 10%% to the world’s
crude-nil capacity. Not surprisingly,
there was a strong downward pressure
on prices, and major production cut-
backs by OPEC were needed to pre-
vent more than a $4 per barrel decline
in the current USS price of crude oil.
It should be noted that this $4 drop
in the US$ price in 1983 did not lead
o equal drops in oil prices in other
currencies. It occurred during a peri-
od of rising exchange rates between
the dollar and the currencies of other
industrial countries, so that in Euro-
pean currencies or in Japanese yen the
price of crude oil stayed constant or
even tose slightly in 1983, Neverthe-
less the drop in the USS$ price would
have raised demand in the US, albeit
by rather lictle,

The Role of OPEC

Ome final remark is in order on the
1973-83 decade in the oil market.
Towards the end of this decade, as
we have seen, the demand for OPEC
pil fell substantially. Total demand
declined, and non-OPEC production
rose.  There are of course two ways
in which a producer can respond to a
decling in demand relative to supply—
by cutting back output, or by reducing
price.  As the demand for oil is very
price inelastic, at least in the short
run, OPEC unquestionably stood to
lose less in terms of current revenue
bv reducing output to match the
lower demand, than by reducing price
enough to raise demand back to their
full-capacity output level. To under-
stand this, consider the following num-
bers,  Suppose that at present prices,
the demand for OPEC oil has fallen
20%, and that the short-run price

30

clasticity of demand for oil is -0.3.
Then if OPEC simply cuts back out-
put by 209, keeping the price con-
stant, its revenue falls by 20%. Sup-
pose on the other hand that it tried
to boost demand 20% back to the
original level by cutting price. Then
a price reduction of in excess of 60%
would be necded, leading of course
to a revenue drop of the same size.
So by cutting output much more than
price, OPEC clearly made the right
choice of response to the changed
market conditions.

Many analysts have been concerned
with OPECs role in the world oil
market, and the extent to which it can
be said to cxercise market power. The
ability to ensure that a demand re-
duction was met by a cut in produc-
tion rather than in prices, is in fact
probably the most important indication
to date of OPEC’s power, and of
what differentiates the oil market from
other commodity markets. Without a
cartel framework to negotiate reduced
production quotas and to  provide
some assurance that they would be
observed, the excess supply would al-
most certainly have led to price rather
than output reductions, In fact this
is just what happened with other com-
modities. In the early 1970s, their
prices moved very much in parallel
with oil, rising sharply. However, as
demand fell because of recession and
substitution, their production levels
remained constant and their prices
fell sharply, reaching historical lows
in real terms by the early 1980s.
Chart 5 shows the price movements
for several other primary commodi-
ties, That oil aveided their fate in
the 1980s, although it had shared it
during similar periods in the 1950s
and 1960s, is a measure of OPEC's
impact on the oil market.

1983 Onward

How is the oil market likely to
develop? In the medium term—say
the next decade—it seems safe to pre-
dict a continvation of the trends just
deseribed. Non-OPEC production will
remain high. Demand will continue
to decline as a long-run consequence
of the 1973 price increase, with a drop
of at least 109 the next five years.
The 1978-79 increase will also have
an effect—this raised retail prices by
about 309, and so might contribute
at least a further 15% in round num-

bers to the drop in demand, taking
effect over the next ten years. The
only offsets to these downward pres-
sures will come from expansion in the
oil-consuming countries, and from the
effect of the slight price reduction in
1983 on demand. Economic expan-
sion in the industrial countries at 2%
per annum, maintained for ten years,
could add a little less than 20% (o
annual demand by the tenth vear. The
$5 per barrel drop in the price of oil
in 1983 is not likely 1o add more than
3% or 4% to demand, even in the
long run.

This picture that emerges over the
next decade is thus that past price
increases will continue to feed through
to demand, leading to a drop of about
25%. Industrial expanmsion of 2%
p-a. and the long-run effects of the
1983 price fall would not guite offset
this. But the difference could easily
be made up by a slight reduction in
non-OPEC  production—for  example
as the North Sea fields puss their
production peaks—or by rapid indus-
trial expansion in some of the middle-
income developing countries.  Alter-
natively, more rapid expansion of the
industrial countries could lead to a
net increase in demand. This would
not, however, produce upward pres-
sure on prices, becanse of the large
margin of unused capacity in OPEC.

The expected outcome is thus es-
sentially a continuation of the present.
A forecast of this tvpe, however, can
easily be upset. Continuation of the
present requires that OPEC members
keep their production levels substan-
tially below their theorctical maxi-
mum, Table 2 lists the present out-
puts of OPEC members and their
theoretical maximum output levels,
For countries which are very short of
foreign exchange, the temptation to
raise production will be wvery great
If ome country raised outpul, and this
move were not followed by others,
then the market price would move
little and the expanding country would
earn more foreign exchange. 1In fact
such 8 move would almost certainly
be followed by other countries, and
the resulting extra output would ini-
tiate another round of price reduc-
tions. In the end, all oil-producers
would be worse off in terms of foreign
exchange. At the time of writing, it
is too early to tell whether OPEC will
succeed in holding the line on produc-
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tion ceilings for a substantial number
of years. Obviously, they would be
aided in this by a relatively rapid
economic expansion of the industrial
countries, which would take some of
the downward pressure off prices.

If one looks further ahead than the
next decade, a rather different picture
cmerges. By the mid 1990s, we will
have seen most of the consequences
of the price increases of the 1970s.
Demand patterns will have stabilized
with the continuing downward pres-
sure removed. On the supply side,
non-OPEC production will be past its
peak. Production from the North
9= and Alaska will be declining, and
it is possible that the same will be
true of Mexico and the USSR. Some
OPEC members will also have de-
clining output levels—For example
[ran and Algeria, So demand will be
stabilizing just as production again be-
gins o concentrate in OQPEC, and
indeed in those OPEC members in the

1. The refercnces are to 1. W. Forrester, World Dynamics,
1971 and D. H. Meadows et al,
Universe Books, New York and

Wwright Allen Press,
The Limits to Growih,
Ezrth Island Press, London, 1972,

Persian Gulf. In principle this could
set the scene for a period of rising
prices, though such a forecast is very
tentative—a lot of factors could in-
tervene.

One would be a major break
through in the field of “backstop tech-
nologies.” For example, the develop-
ment of a process for producing crude
oil from unconventional oil deposits
(shale, tar sands) conveniently and
in the range of $30-$40 (1983 prices),
would certainly put a long-run ceiling
on prices. Currenty this looks un-
likely, but it is a possibility. One
might also speculate about the possi-
bility of finding really major new oil
fields, for example in China or else-
where in the far east. To have a
major effect on prices they would
have to be very large—comparable to
some Middle Eastern fields—and again
this seems most unlikely, but cannot
be ruled out.

There could also be unexpected

NOTE

1976,
A later and more

developments that exerted an upward
pressure on prices. One such even-
tuality would be the complete aban-
donment of nuclear power programs
in industrial countries. Another would
be a substantial redoction in  the
mining and combustion of coal.
Large-scale coal mining has harmful
environmental effects and leads to
major ecological disruption. It is con-
ceivable that environmental concems
could restrict the rapidly-growing use
of coal, shifting back to oil some of
the demand that has transferred 1o
coal since 1973. Finully, a rather
different possibility is a major politi-
cal disruption in the Middle East.
Making predictions in the oil mar-
ket remains, as ever, a risky business.
What we have set out above is a
benchmark case, showing how matters
are likely to develop if there are no
major surprises, A few possible sur-
prises have been mentioned, but there
must surely be many that have not!

balanced view of the same issues is in & Chichilmisky, A-
Hererra, H. Scolnick et al, Catastrophe or New Sociely,
internarional
Oltwwa, Canada.

Development  Research  Centre,
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CHART 2A Estimated world proven reserves of crude oil, annually as of January 1si., thousands of barrels,
and energy comsumption in O.E.C.D. countries.
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CHART 1. US. crude oil imporls, thousands of barrels per day.
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CHART 4. Non-OPEC ail production, thousands of barrels per day.

40 A

k1] —

20 -

10 1 I | |
1960 1965 1970 1975 1380

Source: OPEC annual statistical bulletin, 1983,




