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OPTIONS FOR EUROPEAN ENERGY SECURITY

Introduction

It was an honour to be asked by Professor Gasteyger to prepare and present a

paper this morning and 1 hope it provides some worthwhile perspectives for the

Workshop.

Because of the events and turmoil in world oil markets in the last few weeks,

it was not possible to produce a complete text beforehand. For this, let me
apologize now to the workshop organizers but more particularly to iMr. Stauffer

who has been asked to respond.

The topic on the programme is "Options for European Energy Security" and, as
you know, the perspective of the workshop was the next five years. I am going
to take some liberties with both these guidelines. The major focus of the paper
will be on 1990 with a few remarks on the decade from then to the turn of the
century. Secondly, I am not comfortable with the word security. It might be
appropriate at a meeting of psychologists but I prefer a simpler, less subjective
approach to energy analysis; that is the extent to which Europe has to rely on
imports and the extent to which the various sectors of its economy are
vulnerable to import supply interruption. Europe is neither richly endowed with

coal, gas and oil nor self-sufficient in nuclear fuel. However, the exporters of
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these fuels are not self-sufficient in their strategic needs. In short, the
countries and regions of the world rely on each other for essential goods and
services. Hence, as long as international trade continues unimpeded, our
dependence on energy imports in itself does not threaten national or regional
security.r The problems that can arise from dependence occur when political
factors interfere in the flow of commerce. Perhaps the best security we can
hope for is that the basic laws of supply and demand will work to the benefit

of both importers and exporters.

Basiec Theses
The basic theses of my paper are three:

1. That there are no realistic options for eliminating European energy imports

by 1990.

2. Thet we require prompt decisive action if imports are to be significantly

reduced during the 1990's.

3. That cutting our imports is not likely to be desirable if we pursue it

without regard to the impact on the European and international economy.

My paper this morning is in three sections. First, an overview of European
energy demand and supply through 1990 and possible variability around the base
case. With these data we can establish a range of European import

requirements.

Second. The scope for reducing the level of European imports by 1990 and an
assessment of Europe's ability to withstand a short term major reduction in

imported oil or gas supplies.

Finally, brief remarks on the potential for changing the situation during the

1990’s.



All of the data I will discuss are for western Europe, that is excluding Turkey,

Jugoslavia and the Comecon countries.

Vugraph 1: European Primary Energy Demand

"This bar chart shows our recent forecast of primary energy demand. However,
it should be emphasized that I am putting this case forward only as a base case
against which to desecribe import requirements. it projects total demand growing

from 1175 MTOE in 1982 to 1344 MTOE in 1990, an increase of 1.7% per year.

Experience in recent years has taught us to be very modest about our forecasting
abilities and it is possible to enyision' a range of 500 MTOE between an
extremely low and extremely high demand for energy in 1990. A very simple
model we use indicates that demand could be about 1000 MTOE in 1990 with

little or no economie growth and crude priced at $40 per barrel (1982 $).

At the other extreme, the model forecasts demand about 156{) MTOE if we have
economic growth of 3.3% per annum through 1990 and a erude price of $25 per
Vbarrel (1982 $). Neither extreme is likely, but the wide range makes it clear
that we are ill-advised to think of future energy issues within a narrow range

of possibilities.

The main features of this base forecast are well known and common to most

other forecasts of European energy demand.

Oil demand hit its peak at 728 MT in 1973, then began to decline. Since 1978
the decline has been particularly strong. Through the rest of the decade oil
demand is forecast to carry on declining slightly due to the continued move away

from fuel oil.



Natural gas demand continued to grow until 1979 to a peak of 181 MTOE but,
unlike oil, growth is expected to resume this year and continue through 1990 and
beyond due largely to its inereasing use in the household and small consumer

sector.

Coal demand is now stagnant and is apt to remain so for the next year or two.

We do not expect real growth until the later 1980's and even then it is premised "

on a continued price advantage versus fuel oil and the existence of the neceséary

customer installations.

The small growth forecast in hydro and geothermal energy reflects a léck of .

economic opportunities.

Nuclear power is expected to provide the most dramatic growth and this

forecast assumes the implementation of virtually all current ‘committed

programmes in this period. 42% of the cépacity increase is in Frénce, 14% in

Germany, 16% in Spain and 9% in the U.K.

Vugraph 2: European Energy Supply

Taking the same demand numbers, we have broken the bars for the three years
so that domestic and imported supplies are cléarly differentiated. Import
dependence has declined significantly - from 49% of energy supply in 1980 to
43% in 1982. For our base case, it is forecast to decline further to 41% in 1990.
However, in volumetric terms, imports are now at minimum and we expect them
to increase slowly in the rest of the decade because of the major increases
forecast in gas and coal demand. The big increase in coal imports reflects the

increasingly uncompetitive costs of European coal supplies.

Domestic energy production is forecast to increase nearly 20% by 1980 and

contributes to a reduction of imports. The increases are expected to come



largely from nuclear power and oil, but as you will be aware, by 1990 domestic
oil production is likely to be already declining from its peak of about 165 MT
in the mid-1980's. Domestic production-of gas has declined frém 1980, partly
because of the gradual depletion of fields such as the southern North Sea but
mainly because domestic reserves have been shut in to some extent by imports.
I will return to this subject later, but first let me expand on the various import

requirements indicated.

Vugraph 3: European Energy Imports - 1990 Forecast

This chart gims to help us identify the degree of risk in the imports required in
our base case. In 1990, this forecast shows 383 MT of oil imports, and they
amount to 71% of total oil requirements and 28% of total primary energy
demand. In this time period, we are not overly concerned about world supply
capabilfty. The European requirement _pius comparable requirements for the rest
of the world imply production from OPEC countries of about 25 MBD, still below .
anticipated 'su_pply capacity. However, such an upswing in demand on OPEC
from its 1983 level of 17 to 18 MBD is likely to bring with it some price
increases. The major uncertainty and the prime purpose of this workshop is the
risk we face from the instability of some oil exporting nations, and the
possibility of international conflict stemming from political differences quite

apart from oil supply.

An added source of conecern in the vears ahead is the possible impact of product
and intermediate feedstock imports on the European refining industry, an
industry already badly damaged by falling demand, over capaeity and surplus raw
materials. By 1990, it is estimated that the capacity of North African and
Middle East refineries will total 6 MBD versus today's level of 3 MBD. If this
capacity is used according to economic rules that differ from those charac-

teristic of European refining, it could curtail investment in upgrading European



refineries. The greatest risk is that these producing countries will look beyond
the refining costs and use crude profits as an incentive to move produets into

Europe.

Natural gas imports in our base case make up 31% of total supply and come from
existing and proposed new contracts with the USSR and Algeria. I leave it to
you to assess whether this level of dependence is serious in view of tfie
ideological and other differences between these countries and western Europe.
During the 1980's these Russian and Algerian contracts are likely to constrain
domestie production in the Netherlands and Germany. Dutch and German supply
contracts were struck in a period when natural gas was breaking into the
European market and they are considerably -more flexible in their yearly and

seasonal commitments than the recent Russian and Algerian contracts.

Coal imports for 1990 in this case constitute 33% of total coal requirements.
Our outlook on world supplies indicates that they will continue to be abundant
with new capacity available from several countries, including South Africa,
Australia, United States, Colorﬁbia and Canada. However, market penetration
may be limited if European customers do not proceed with installing the
essential handling and burning facilities. Environmental concerns may &lso

constrain coal's growth in Europe, and leave a greater demand on fuel oil.

In summary, through 1990 European imports of energy in any form are not

threatened by physical supply capability at the level required in our base ecase.

Any problem is not likely to be caused by & lack of resources.

However, relative to the base case of 1344 MTOE in 1990, energy demand could
be as low as 1250 or as high as 1500 MTOE. 1 would now like to consider how
Europe's energy needs would be supplied in both these situations. Let us first

examine the high case where demand in 1990 is 1500 MTOE.
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Vugraph 4: European Energy Supply Flexibility - 1990

If demand 1500 MTQE

To determine the impact of this case on individual fuels, we have had to make
certain assuﬁlptions about growth in the economy, and the pattern of growth in
demand in each sector. However, to simplify these issues we can say that a
total demand of 1500 MTOE in 1990 is consistent with an oil price of about $30

a barrel (1982 $) and a GDP growth of over 3% per annum from 1982.

Of the total energy growth of 156 MTOE, we believe oil demand would increase
by about 57 MT, 1ai‘ge1y fuel oil required to fuel accelerated industrial activity.
All of this increase would have to be supplied by imports and if similar economie
growth occurs in the rest of the world, the :prle'ssure for higher oil prices would

strengthen.

The increase in natural gas demand would amount to about 32 MTOE, and would
provide additiona! outlet for indigenous gés in Europe; Duteh and German
prodﬁction would be expected to increase to cover part of this new demand.
Although stronger demand would stimulate new projeets to develop European
reserves, by 1995 they would not be on stream. So, imports would increase to

about 85 MTOE or 35% of total gas demand.

Coal would experience the biggest change with an increase of 62 MTOE in
demand. The increase would be even greater if we were more optimistic about
customer installations. Almost all of the increase would be supplied from
imports. However, as I said earlier, there is ampie world supply and keen price

competition.

In total, an energy demand of 1500 MTOE would be expected to raise imports

to 672 MTOE or 45% of total demand. However, the decisive turnaround in
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economic growth from the downward trend of recent years implied in this case
means that employment would be higher and European citizens and governments

better off than they were in the recession of the past three years.

Vugraph 5: European Energy Supply Flexibility - 1990
If demand 125¢ MTQE

Now let us consider how European energy requirements might be affected by a
demand of 1250 MTOE in 19%0. This demand would be consistent with European
economy growing at only 1.5% per yeaf from 1982. Again, we have made some
assumptions about the impact of such low growth on each sector in order to

assess the overall impact on each fuel.

With these assumptions, a fall in oil demand accounts for 43 MT of the decrease
in total demand. Fuel oil use bears the brunt because of the decline in steam
raising and process heat that results from the low growth rate in GDP and

industrial production. All of the reduction in oil demand would be from imports.

With respect to natural gas in this low case, demand would decrease by 18
MTOE, reducing production in Holland and -Germany and further discouraging
new developments in the North Sea. If one assumed that contracted gas imports
were unaffected with demand as slack as this, additional indigenous supply

would be backed-in.

Coal demand might fall by about 23 MT and most of this decrease would come
from imports. With even lower prices available in world markets, it is likely
that the pressure to rationalize European production and reduce subsidies would

intensify.

In total, this low demand case would be expected to reduce imports to 38% of
total demand and reduce our exposure to political events in other regions.
However, it is the result of a very unhealthy economy and levels of

unemployment in excess of today's very serious situation.
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To this point we have discussed the considerable range of energy demand in 1990
and the effect of a high and low case on energy supplies, particularly on imports.
I would now like to examine more closely how specific government policies could
affect both demand and supply in Europe. First, let us consider the issue of

direct government actions to manage energy demand.

Vugraph 6: European Energy Demand Management

- From our observation and experience, the governments of Western Europe know
more about the behaviour of energy markéts than they did ten years ago. Most
appreciate that market forces can support théir ‘energy _policy' goals of
diversification and conservation and so they are less inclined to tinker with the
situation than they were following the 1973 oil crisis. Several countries -
notably Norway and Netherlands — recently have joined the U.K. in abandoning
- oil produet price controls. Others such as Itely and France have relaxed their
oil price regulations. We feel that the trend will continue to bé in the direction

of greater flexibility.

Nevertheless, some importing governments are likely to be unwilling to rely
priniarily on market forces to manage demand as long as oil imports remain
subject to politically inspired interruptions. Some may still feel that .they should
intervene to promote further reductions in oil demand through fuel substitution,
excise taxes and the like, either at the national level or through the EEC. To
assess the efficacy of that approach, however, let's review the impact that
government conservation measures vs. higher energy prices have had on fuel

consumption over the past ten years.

There is no doubt that higher energy prices have contributed to slow economic
growth, particularly in energy intensive industries. In turn, recession and the

painful restructuring of the European economy have depressed fuel demand.
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Since 1873 there has been a steady decline in the use of energy per unit of

output in the economy and we would suggest that this trend will eontinue.

In contrast to the impact of higher prices and lower economic activity, direct
government initiatives to reduce energy demand have had a much smaller and in
our opinion not always productive effect. Exhortation through speeches and
advertisements has had little influence over conéumption. State subsidies for
conversion from one fuel to another have proved to be a poor substitute for
market forces because they have often encouraged uneconomic decisions. For
example, incentives for industry to shift to coal have been based on the
‘perception of significantly high prices for oil or gas in the future. These price
rises, however, have not materialised over the long term. In a related area,
some governments have provided a thinly veiled subsidy to local industry by
offering artificially low electricity rates in certain areas. Such subsidies are

more likely to interfere with than to enhance the economic use of all fuels.

We are all familiar with excise taxes on motor fuels. They have not risen in
the last decade as fast as energy prices and for governments faced with
significant financial problems they are bound to be an inviting opportunity if oil
prices fall. Of all of the consuming sectors, however, the private transportation
market appears to be the least elastic. The evidence indicates demand is less
responsive to higher prices in this sector and it is also of course very sensitive
politically. You may have noted the action of the Italian Government to
increase excise tax as oil prices have declined in recent weeks. To the extent
that excise taxes are increased to offset falling oil prices, we believe it will be
motivated primarily by the need for revenue, and that it will not have much

effect on demand.

In the near future, governments are likely to continue relying on market forces
to manage demand for some very pragmatic reasons. They have little scope in

their national budgets to provide energy susbsidies of any sort on a scale that



would affect consumption. Above all, the primary goal of governments today is
economic recovery. If ig‘overnments replace market price reductions on
industrial fuels with excise taxes designed to depress fuel use, such measures
will raise fuel costs and so hamper Europe's competitiveness with the rest of the

world.

Vugraph 7: European Domestic Energy Supply Potential through 1990

Now with this next slide, we turn to the question of what can be done to
Vi'ncrease the prﬁduction of energy within. Europe by 1990. In brief, the answer
is not much and the key problem is lead time. Almost regardless of thé heed
or the inceﬁtivé, it takes about ten years from étart to finish for a major energy
project to come on stream, be it an offshore oil project or a nuclear power

plant.

- With respect to oil, there are a number of projécts under development, in the
North Sea, that will come on stream between now and 1990 (e.g. Hutton,
Maureen, Alwyn, Clyde in the U.K.; Statfjord C, 34/10 and Valhall in Norway)
but they will not prevent the downturn in production which we expect to begin
in the late 1980's. The lead time required makes it very diffieult to affect the
1990 production forecast significantly by policy changesr or decisioﬁs between

now and then.

There are significant reserves of natural gas in the Netherlands and small
reserves in Italy which could contribute fo the European energy supply in this
decade. However, in both cases, it has been government policy to retain these
reserves for domestic use in later years. However, recent indications from the
Netherlands suggest that additional exports in the 1990's may be sanctioned.
The maximum speed-up of development in the offshore UK and Norway (e.g. UK

Southern Basin and Norway Ekofisk and 30/6 projects) might produce as much as
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8 MTOE additional gas supply by 1990. However, with gas supply capability

exceeding anticipated demand, the business prospects are inhibiting.

Coal production in Europe might be increased by 5 MTOE but it would be at very
high cost. In our view, German lignite is probably the only sizeable supply

source which can compete profitably against imports.

Regrettably, any variability in the supply of nuclear electricity by 1990 is
downward. Like other forecasters, we have had to‘ reduce our estimates of
nuclear power every year for reasons such as the threat of the new Spanish
govemﬁent to abort the completion of 3 plants there. With continued opposition
from environmentalists, uncertainty in electricity demand and lower prices for

fossil fuels, there is no scope for increasing supply in this decade.

To round out this review of demand and supply variability, and import
dependence through 1990, it is dppropriate to look briefly at how Europe would |
respond to a cut in its oil or gas imports emanating from an international crisis
-~ @ cut that would be large in size but temporary. The many sources of supply

for coal suggest that vulnerability to a cut in coal imports is insignificant.

Vugraph 8: Vulnerability to 6-Month Crisis

In this slide we show a possible responée to Europe losing half of its oil and gas

imports for six months.

Half of Europe's oil imports amounts to about 4.0 MBD or about 35% of the daily
oil demand likely in the later 1980's. With this loss, the IEA ecrisis supply
programme could be triggered, and we would expeet actions something like

shown here. The 10% cut in demand called for in the IEA agreement in such
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a crisis amounts to about 1.0 MBD. Most countries have standby allocation and
rationing systems intended for just such an emergency but they will take at least
several weeks to implement. The quickest w-ay to achieve a major cut would be
to replace fuel oil in power stations and major industrial plants wherever there
is dual firing capability. However, this eould turn into an unmanageable fuel oil
gluf and do little to alleviate a shortage of transport fuels. Any cut in demand

would have to recognize the limited flexibility in refinery yields.

The second action listed is the drawdown of commercial inventories, that is any
stock above the compulsory level. In recent months this has varied from 5 to

15 deys, and 0.5 MBD reflects 10 days' inventory.

Supplies proQided by other IEA countries could be as much as 2.5 MBD if Europe
alone were cut off half .Of its imports. On the other hand, if all the IEA
countries lost half of fhei_r imports, Europe as a whole would not receive any
extra supplies. There would of course be reallocation of available supplies
within Europe. Both situations are extreme and arbifrary but they serve to

illustrate the IEA system in operation.

To this point, we have either made up the full loss of 4.0 MBD or as little as
1.5 MBD, depending on the extent of the countries having their imports cut.
Accordingly, we would have to draw on compulsory inventories by up to
2.5 MBD. At the low level of inventories remaining after such a cut, about
50 days, some parts of the system would probably have had stocks removed that
are necessary fo keep the system operating, and more ‘onerous consumer
cutbacks would be indicated. However, the personal welfare and economy would
be in reasonably good shape. The problem of course is that we would never know

in advance how long such a crisis would last.

Assessing the response to losing half of Europe's gas imports for six months is

more straightforward and the situation is less threatening. Half the imports



likely in the late 1980's is 3.9 GCFD. To replace it, we have again assumed a
10% reduction in total gas demand and this would provide 2.5 GCFD. Again, the
quickest way to do this would be to substitute fuel oil and coal in major dual-

fired installations.

In such a erisis, increased production from Dutch and Italian reserves could
provide more than the rest of the shortfall. However, there could be problems
in distributing the gas or in the willingness of Dutch and Italian governments to
bail out other European countries. Bear in mind that with imports coming only
from Russia and Algegia in this period, the loss would focus solely on the

countries usually receiving these imports.

Finally, to make-up the loss, inventories established in Ffance and Italy for just
such a purpose could be called on. They are capable of providing 2.2. GCFD for
six months, but the question remains as to the willingness of these governments .

to come to the rescue of those countries that have not built up similar reserves.

In conclusion, it is apparent that lower energy demand has reduced Europe's
vulnerability to supply crises. Still a loss of either oil or gas supply in the
proportions we have assumed would be a serious problem for Europe and a

challenge to the relationships between have and have not -countries.

Vugraph 9: Coneclusions to 1990

Let me try to sum up everything that I have been saying with respect to the

energy demand and supply outlook to 1990.

There is clear evidence that the trend to lower energy consumption per unit of

output is continuing. Lower prices will reduce the incentive for conservation
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and for investments to reduce energy use. However, we will continue to
conserve from the energy saving practices and capital goods introduced to date

plus the normal replacement of worn out plant and equipment.

We have also concluded that there is little scope for increasing the supply of
energy in Europe by 1990. Increased oil production is not' feasible because of
the long lead time. The scope for gas increases is complicated by the current
oversupply and import contracts. Finally, 'any coal increase would be small and

very costly.

Befc_n'e econcluding, howevér, that this situation is a serious problem for Europe,
it should be noted that the exporters of energy have their own vulnerability.
Nearly all the OPEC countries are in financial difficulty or having to dip into
their financial reserves. Russia has a desperate need for hard currency.

Exporting countries have a great need for our markets.

Europe is expected to depend on over 40% of its energy supply coming from
imports in 1990. We do not believe that it has much choice in this decade if
we also want a healthy economy. On the other hahd, this should not be assumed
to be a tremendous liability to our economic future or our security provided that
all nations are successful in avoiding a m,ajor political conflict that would

interfere with energy and other trade.

I cannot resist saying a few words about the situation beyond 1990 because
there are opportunities for significantly increased indigenous energy supplies in

Europe in the 1990's if we take actions soon enough.
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Vugraph 10: Beyond 1990 - Opportunities and Constraints ~ 1

Looking first at oil, we are reasonably satisfied that the North Sea has a
resource base sufficient to sustain the present level of produetion, say 3 MBD
through the end of the century. We are not optimistic about expanding reserves
on the continent, but in the North Sea, we believe the reserves are there, they
can be developed at a cost within the present level of world erude prices and
there is sufficient time to do the job. The constraints, however, are very real
and serious. Fiscal regimes structured with the perspective of steady increases
in real oil prices do not leave enough for the devéIOper to proceed with many
of these fields. Last week's new budget in the U.K. took some steps in the right
direction that will assist development activity significantly. Of course, if crude
prices fall well below today's level and are perceived to stay low, not many of

these fields can proceed because they are too costly.

Even greater opportunities in terms of reéource base apply to natural gas
particularly in Norway. However, offshore gas developments require costly
pipeline systems, and markets dedicated to these supplies by long-term
contracts. The near term gas supply/demand situation in Europe and the Russian
export potential cloud the prospects for these costly new North Sea projects

when coupled with the high tax regime.

Vugraphs 11: Beyond 1990 - Opportunities and Constraints - 2

Europe does not have much opportunity to inerease its domestic coal output
economically, The current costs of subsidising indigenous production in faet tend
to divert funds from development of mines which could compete with import
supplies. On the other hand, we think there is little_risk.in counting onr imports

to_supply—EUTrOPDE'S growing coal market.
_———“/__n._'—-_.—-_‘ '
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Nuclear electricity remains an option for indigenous low cost energy supply in
the 1990's but as & whole we are not making much progress in this direction.
The decline in the growth of demand for eleetricity has taken the spotlight off
the need for nuclear power and its case needs updating and re-emphasizing. Its
safety record is extremely impressive but the environmentalists opposing it are

sincere and cannot be wished away.

My conclusion for the 1990's is that econdmic growth will require that energy
demand continue growing albeit at a slower pace than pre-1973. We will only.
be able to keep imports at the 1990 level if there are signifieant' policy chénges
to encourage oil and gas and major additional nuciear power programmes.
Without such changés, and .soon, we can look forward to meeting again in 1993

and concluding that nothing much can be done to reduce imports in this century.
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EUROPEAN ENERGY SUPPLY
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EUROPEAN EMERGY IMPORTS - 1990 FORECAST

383 MT IMPORTS ARE 71% OF OIL DEMAND, 28% OF TOTAL ENERGY DEMAND
ADEQUATE WORLD SUPPLY CAPABILITY AT A PRICE

KEY UNCERTAINTY IS POLITICAL STABILITY

PRODUCT IMPORTS (INCLUDING NGLS) COULD BE 100 MT, 10% OF OIL DEMAND

IMPORTS OF 65 MTOE ARE 31% OF GAS DEMAND, 5% OF TOTAL ENERGY DEMAND
USSR (38 MTOE) AND ALGERIA (27 MTOE) ONLY IMPORT SOURCES THROUGH 1990
DOMESTIC PRODUCTION CONSTRAINED IN MID 1980S BY IMPORT CONTRACTS

INPORTS OF 100 MTOE ARE 33% OF COAL DEMAND. 7% OF TOTAL ENERGY DEMAND
ABUNDANT WORLD SUPPLIES MEAN STRONG COMPETITION
MARKET PENETRATION PERHAPS LIMITED BY CUSTOMER FACILITIES



EUROPEAN ENERGY SUPPLY FLEXIBILITY - 1990

IF DEMAND 1500 MTOE., 156 MTOE (12%) ABOVE BASE FORECAST

OIL DEMAND INCREASES BY 57 MT (10%), WHILE OIL IMPORTS INCREASE TO
440 MT., 73% OF TOTAL OIL DEMAND. UPWARD PRICE PRESSURES STRENGTHEN,

GAS DEMAND INCREASES BY 32 MTOE (15%) AND INCREASES DOMESTIC
PRODUCTION.  INDIGENOUS PROJECTS STIMULATED BUT IMPORTS .INCREASE TO
85 MTOE. 35% OF TOTAL GAS DEMAND.

COAL AVAILABLE AND COMPETITIVE., DEMAND INCREASE OF 62 MTOE (20%)
ALMOST ALL IMPORTS.

ACCELERATION OF NUCLEAR PROGRAMMES AND IMPROVED SERVICE FACTORS MIGHT
YIELD 5 MTOE, ' '

TOTAL IMPORTS RISE BY 134 MTOE TO 672 MTOE, 45% OF TOTAL DEMAND.

e e e



EUROPEAN_ENERGY SUPPLY FLEXIBILITY - 1990

IF_DEMAND 1250 MTOE. 94 MTOE (7%) BELOW BASE FORECAST

OIL DEMAND DECREASES BY 43 MT (8%), WHILE OIL IMPORTS DECREASE TO
340 MT., 68% OF TOTAL OIL DEMAND.

- GAS DEMAND DECREASES BY 18 MTOE (9%), REDUCING DOMESTIC PRODUCTION
AND DELAYING INDIGENOUS PROJECT DEVELOPMENT,

- COAL DEMAND DECREASES BY 23 MTOE (8%) AS PACE OF SUBSTITUTION SLOWS.,

BULK OF DECREASE IN IMPORTS, BUT PRESSURE FOR RATIONALISATION OF
INDIGENOUS PRODUCTION INTENSIFIES,

- NUCLEAR PROGRAMME SLOWS AND REDUCES SUPPLY BY ABOUT 10 MTOE.

- TOTAL IMPORTS FALL BY 74 MTOE TO 474 MTOE, 38% OF TOTAL DEMAND.



EUROPEAN ENERGY DEMAND MANAGEMENT

0 ENERGY DEMAND REDUCTIONS SINCE 1979 DUE TO:

- DEPRESSED ECONOMIC ACTIVITY, ESPECIALLY IN ENERGY INTENSIVE INDUSTRIES

- CONTINUED CONSERVATION RESPONSE TO HIGH PRICES

0 GOVERNMENT POLICIES HAVE HAD FAR LESS SIGNIFICANT IMPACT:

EXHORTATION )~ NOT SIGNIFICANT.
LEGAL LIMITS, MINIMUM_STANDARDS )

SUBSIDIES - POOR SUBSTITUTE'FOR MARKET FORCES

FUEL TAXES - BASICALLY VIEWED AS REVENUE RAISERS
- POTENTIAL MEANS OF DEMAND MANAGEMENT

0 GOVERNMENTS NOW MORE KNOWLEDGEABLE AND LESS AFFLUENT
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EUROPEAN DOMESTIC ENERGY SUPPLY POTENTIAL THROUGH 1990
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NATURAL GAS

NUCLEAR/OTHER

LITTLE OR NO SCOPE TO PREVENT LATE 1980S DOWNTURN

POLICY CONSTRAINTS ON DUTCH AND ITALIAN PRODUCTION

'SPEED UP IN UK/NORWAY PROJECTS MIGHT PRODUCE 8 MTOE

BASE CASE OVER SUPPLY INHIBITING

INDIGENQUS PRODUCTION INCREASE OF 5 MTOE POSSIBLE

HIGH SUBSIDIES NEEDED TO MAKE INDIGENOUS COAL COMPETITIVE

VARIABILITY ALL DOWNWARD

. ENVIRONMENTALIST OPPOSITION
ELECTRICITY DEMAND UNCERTAINTIES
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CONCLUSION

VULNERABILITY TO 6 MONTH CRISIS

ASSUME 50% LOSS OF IMPORTS

COMPONSATED BY:
10%¥ DEMAND CUT INCLUDING SUBSTITUTION
DRAWDOWN OF COMMERCIAL INVENTORIES
IEA SUPPLIES

| - SUB TOTAL
DRAWDOWN OF COMPULSORY INVENTORIES

ASSUME 50% LOSS OF IMPORTS

MADE UP BY: :
10% DEMAND CUT INCLUDING SUBSTITUTION
PRODUCTION INCREASE
DRAWDOWN OF INVENTORIES

DEMAND REDUCTIONS HAVE REDUCED BUT NOT ELIMINATED
VULNERABILITY TO "EUROPE ONLY” CRISIS : '
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CONCLUSIONS =~ TO 1990

LIMITED SCOPE FOR MANAGING DEMAND REDUCTION

- STRONG EFFICIENCY TRENDS WELL ADVANCED -

- LOWER PRICES WILL REDUCE [INCENTIVES FOR CONSERVATION INVESTMENT
- HEAVY TAXES COULD STIFLE ECONOMIC RECOVERY

LIMITED SCOPE FOR INCREASING INDIGENOUS SUPPLIES

~ OIL INCREASE INFEASIBLE BEFORE 1990 BECAUSE OF LONG LEAD TIMES

- SCOPE FOR GAS INCREASE LIMITED AND INHIBITED BY CURRENT OVER SUPPLY
AND IMPORT CONTRACTS

- COAL INCREASE WOULD BE SMALL AND HIGH COST, BUT IMPORTS AVAILABLE

BUT ENERGY EXPORTERS HAVE OWN VULNERABILITIES

- NEARLY ALL EXPORTERS IN FINANCIAL DIFFICULTY OR HAVING TO DIP INTO
RESERVES

THIS VULNERABILITY CAN BE AND HAS TO BE LIVED WITH
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BEYOND 1990 ~ OPPORTUNITIES AND CONSTRAINTS - 1

NORTH SEA RESOURCES CAN PROBABLY SUSTAIN PRESENT PRODUCTION
THROUGH 2000, IF:

. GOVERNMENTS MODIFY FISCAL REGIMES

CRUDE PRICES DO NOT FALL FAR

NORTH SEA RESOURCE BASE WILL SUPPORT PRODUCTION INCREASE.
SIMILAR FAVOURABLE ENVIRONMENT NEEDED TO PROMOTE RAPID
DEVELOPMENT. IN ADDITION:

OFFSHORE DEVELOPMENTS REQUIRE PIPELINE SYSTEMS AND.
HENCE, DEDICATED MARKETS

GAS OVER SUPPLY CLOUDS MARKET GROWTH PROSPECTS



NUCLEAR

RENEWABLES

CONCLUSION

BEYOND 1990 - OPPORTUNITIES AND CONSTRAINTS - 2

SUBSIDISED INDIGENOUS PRODUCTION INHIBITS NEW LOW COST FIELD

DEVELOPMENT

PRICE COMPETITION AND WIDE RANGE OF SOURCES MEAN THAT INCREASING
IMPORTS IS A LOW RISK POLICY

HANDLING AND ENVIRONMENTAL'PROBLEMS NOT LESSENING

DESPITE SAFETY RECORD-ENVIRONMENTAL CONCERN IS REAL AND UNDERSTANDABLE

ECONOMIC CASE NEEDS RE-EMPHASISING
MINIMAL PROSPECTS OF SIGNIFICANT CONTRIBUTION BEFORE 2000

BASIC CHANGE IN POLICIES FOR OIL AND GAS AND/OR NUCLEAR POWER ONLY WAY
TO AVOID IMPORTS INCREASING SHARE

11
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Introduction

Despite a significant decline in oil demand, the Western European
economies are and will remain a major market for oil. Indeed, Western
Europe accounted for around 40 percent of world oil imports in 1981 and was
the largest single market for internationally traded petroleum. In the same
~ year, the Western European economies paid out $107 billion for their oil
imports.

As the turmoil in the international oil market continues, the Western
European nations remain heavily depéndent on OPEC oil, particularly on 0il
from the Persian Gulf and North Africa. This heavy dependence, together
with political uncertainties on the future of Europe's major oil suppliers,
raises the question of energy security and policy choices open to the
governments in the region. This issue is particularly significant at
present as the current oil glut and the changing perceptions of future

demand and supply for o0il are leading many nations into a false sense of

security.

The purpose of this paper is to examine the following issues: the
state of the o0il market and the role of key QPEC nations; Western European
oil dependency; and major policy options and vulnerabilities facing Western
Europe. In a sense this paper attempts to provide a glimpse into future
scenarids of 0il availibility in the next 10-20 years, while at the same

time focussing on issues facing the Western European nations.

QPEC AND THE WORLD OIL MARKET

The 1973/74 and 1979/80 o0i) price increases have been dubbed as the two
0i1 shocks. The 1980-82 decline in demand for oil certainly merits the

title of the third 0il shock. Non-communist consumption of oil declined



from 52.6 mi1lion barrels per day (mmb/d) in 1979 to an estimated 45 mmb/d
in 1982, OPEC production, which peaked in 1977 at 31 mmb/d, is expected to
decline to less than 20 mmb/d in 1982 and non-OPEC supplies exteeded OPEC
supplies in the non-communist world for the first time in 1982.1

The decline in demand was due to three main factors. First, the werld
recession; second, structural decline in demand for oil; and third, oil
company de-stocking of inventories. None of these factors are likely to
continue indefinitely. The world economy will recover, probably in 1983/84,
and oil company de-stocking will halt once the excess supplies are
exhausted. As far as the structural changes in demand are concerned, some
irreversible changes in energy/GDP ratios have taken place. However, many
analyQts feel that the conservation cycle has run its course--at least with
the present level of prices. The question of what has led to the decline in
demand is still not fully answered, and we may well not find out about it
until the end of this decade. We are still not sure whether the
"structural" portion of demand degiine (as compared to the récessionary
portion of demand decline), has been caused by the 1973/74 oil price shock
or by the 1979/80 oil price shock. If, according to the World Bank, the
long-term price elasticity of demand takes 15-20 years to work itself
through2 (through the change of energy using capital stock}, then the full
impacts of the first oil shock will be seen by the late 1983s and the full
impacts of the second oil shock will be observed between 1995 and 2000.
This does not mean that demand will continue to drop, since the "income
effect” through GDP growth, could neutralize the price effect.

For the medium term outlook we have drawn on a number of studies made
available in 1981. These studies by CONOC0,3 EXXON,4 Guif 0i1 Production

and Exploration Co. (GP&E),5 International Energy Agency,6 U.S. Department



of Energy's International Affairs (DOE/IA),7 and World Bank® provide

projections for the future outlook for oil.

The share of 0il in energy balance

Table 1 provides a summary and mean of projections regarding the
percentage share of oil in the world energy supply during this century,
given the different assumptions about substitution of oil by other fuels.
The share of oil in world energy consumption is projected to decline but
remains nevertheless prominent. OECD nations are seen to reduce their
energy dependence on oil from 50 percent in 1980 to 35.5 percent in the year
2000. The non-communist world's share of oil in energy use is expected to
fall from 53 percent in 1980 to 43 percent in 2000, while CPL's demand for
0il is expected to decline from 31 percent to 21 percent in the same period.
LDC's and-OPEC remain very much aependent on oil. LDC's oil use of around
55 percent in 1980 is expected to decline to 47 bercent by 2000, while
OPEC's dependence will remain ove;.70 percent. On the whole, the world's
dependence on oil as a source of energy will decline from 45.5 percent in
1980 to 31 percent in the year 2000. |

The above data are interesting mainly because there are fewer
differences of opinion than one might have expected from private oil
companies, governmental studies.and internaticnal organizations. In all
cases the expectation of massive shifts away from 0il is not seen to take

place in this century.



TABLE 1

Projections of Q0il's Share in

-Energy Supply/Demand (%)

1980 1985 1990 2000
1. OQECD o
a) Exxon 52 - 51 32
b) GP&E 50 46 42 39
c) IEA - 45 37 -
d} DOE/IA 50 45 40 -
e] World Bank 48 45 40 -
2. WOCA? .
a)  CONOCO 55 - 43 -
b) GP&E 51 48 45 43
¢} DOE/IA 53 49 49 -
3. CPEsP
a) Exxon 32 28 23
b} World Bank 3¢ 28 -
4, LDCs/OPEC
a) GP&E 55/71 ' 52/713 50/73 47/72
b) World Bank 62 : - 49 -
5. World
a) Exxon 47 - 38 - 31
b) World Bank 44 - 39 -
Mean of Projections
QECD 50 45.25 40 35.5
WOCA 53 48.5 44.3 43
CPE's 31 - 28 23
LDCs/OPEC 62.5 62.5 556.25 41772
World 45.5 - 38.5 31

2 world outside Communist Areas.

Centrally Planned Economies.

- Not available

Source: Footnote nos. 3-8.
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World Supply and demand for oil

Table 2 provides an indication of what the world supply and demand for
oil might look-like in the next twenty years. For QECD, most projections
see a consistent decline in oil production as well as comsumption. OECD
imports of petroleum are seen to be virtua11y unchanged during 1985-2000 at
21-22 mmb/d, or a drop of 1 mmb/d compared to 1980. Non-OPEC LDC's
production of oil is expected to increase from 5.7 mmb/d in 1980 to 9.7
mmb/d in 1990 before drdpping back to 7.0 million barrel§ per day in the
year 2000. In the same period; consumption is seen to increase to outstrip

supplies so that LDC net imports will rise from 2.5 mmb/d in-1980 to around

4.7 mmb/d in the year 2000. This conclusion is contrary to fhe expeqtations
in the indu;t;iaI world that LDC oil production will rise substantially fn
the next 20 years io repi&ce a largé portion of OPEC 0il. OPEC}production
is seen to remain relatively steady during the peribd, at around 27 ﬁmb}d,
but will decline to 23.1 mmb/d in 1990 and 19.5 mmb/d in the year 2000. In
total, the world sﬁpp]y and deman; are seen to be in re]ativé balance during
the 1980s but lead to a shortfall of 6.4 mmb/d by the year 2000, which will
surely result in a big Jump in the pfice of oil.

OPEC's share of the world 0il output fell from the 1977 peak of 52

percent, to 45 percent in 1980, and to around 40 percent in 1981/82,

~
However, QOPEC oil production as a percentage of world oil output is a poor

-

measure of OPEC influence. What we should measure instead is the

contribution to worlid o0il trade. In 1981, OPEC accounted for three-quarters

of the world oil trade, with the Persian Gulf nations' oil making up
two-thirds of OPEC output. OPEC's current contribution to world o0il trade
is an indication that, despite growing non-0PEC output, a major part of the
additioﬁal non-0PEC production is going to satisfy oil demand in these

countries themselves.



TABLE 2 :
World 03) Supply and Demand--Mean of Projections {mmb/d)

1980 1990 2000
Prod. Cons. Prod. Cons. Prod. Cons.
QECD 15.5 38.3 14.7 -35.8 13.8 35.0
OPEC 27.8 2.7 27.8 4.7 26.7 7.2
NOLDCs 5.7 8.2 9.7 - 10.8 7.0 11.7
TOTAL 49.0 49,2 2.2 51.3 47.5 53.9

Source: Footnotes 3-8.

OPEC is likely to remain the major force in the world 0il market, and the

Persian Gulf nations will be the key to the developments in the market.g

OPEC nations' production policies are determinéd by tﬁe inter-play of
three'major factors: world demand for oit, physical! ceilings due to
technical reservoir productioh cépabilitiés,_and policy ce%lings 6#
production. At any point in time,. one of these three factors weighs heavier
in determining production levels, but it is misleading to suggest that the
OPEC nations respond only to oil demand or say, only to domestic, economic
and political pressures in deciding production levels. Western analysts,
basically used to studying private firms, often make the mistake of equating
sovereign OPEC nations to private firms and try to “"model” their responses
to market changes. This approach is not very helpful. Let us briefly
examine each of these three factors.

First, 0il demand and market responses have different significances for
01l exporters depending on the status of the market. If the market is tight

or in balance, OPEC will watch the spot market developments to adjust their

prices upwards. If the market is in a state of glut with spot prices



significantly below the official prices, they will strongly resist downward
adjustments, trying to maintain nominal prices while they let inflation
erode the real price. As the current oil market softness is expected to
last for a number of years, OPEC nations' most obvious option would be to
curtail production. Those who can affbrd it, such as the Arab Guif states
(minus Iraq) will have to bear the brunt of cutbacks. So, the issue of
response to a soft market is likely to come mostly through curtailment of

production rather than price reductions. The major problem in this

situation is the distribution of losses in production. Contrary to the

conventional wisdom in the West that OPEC production and price policies aim

to slow down the longer-term switch out of o0il, we contend that this
consideration plays only a minor role in OPEC's decision-making process.

The decision-making process is simply not geared to the Tuxury of long-term

- concerns, because short-term and medium-term considerations -predominate

Ljfeir thinking. For instanée, responses to market are influenced greatly by
the short-term impact on world ecgﬁomy, but-not so much by wﬁether solar
energy or coal liquefaction will displace petroleum. In short, response to
oil demand is problematic for those in immediate need of foreign exchange,
though the remedy is seen as curtailing production with the bulk of
curtailment falling on the richer nations.

Second, there are clearly physical 1imits to output which place a
ceiling on oil production. Outside of the Gulf states, all OPEC members
have relatively small reserves and none could sustain production at 2 mmb/d
for more than a few years. If the market softness continues for a prolonged
period of time, the physical ceilings will not be a determining factor untii
the 1990s, however, if demand picks up, the physical pressures to curtail

production'might emerge by late 1980s.



Third, policy ceilings--that is, curtailment of production. for
political and economic reasons--are mainly applicable to the Gulf states
which have the largest reserves and potential production capabi1ity'(perhaps
with the exception of Qatar). Saudi Arabia and Kuwait have, for somé time,
placed official and unofficial ceilings on their production. The United

Arab Emirates maintains “"allowables” (ceilings), and post-revolutionary Iran

is restricted to a maximum ceiling of 4 mmb/d, and has in the past preferred

an output level of around 3 mmb/d. Iraq has a physical ceiling of 3-4 mmb/d
and might be prepared to go up to that level if there is sufficient

demand.10

Physical Limitations

‘In Jooking at potential OPEC supplies, a Qood starting point on ‘the
potential OPEC supplies is the physical limitation the exporters face.-
There are many studies which haQe addressed this question. Here we would
only briefly refer to two-studiesr5y~Rand Corporation11 and the U.S.
Department of Energy.lz Nehring's well-known study estimates ultimate
conventional world oil resources by region. This study identifies the
Persian Gulf as not only having the largest proven o0il reserves, but also
the largest potential from future discoveries and enhanced recovery. Table

3, adapted from Nehring, estimates that around 50 percent of potential

_Eggition to world. oi1 reserves is likely to come from the OPEC Gulf states..

According to Nehring, enhanced recovery alone could add 250-400 billion
barrels to proven Middle East reserves--equal to around one-third of all
potential additions to world reserves. However, the same study sees a much
smaller addition through enhanced recovery for other OPEC nations. For

instance, .increased recovery for North African nations is seen at 15-30

billion barrels.
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TABLE 3 .
Estimated Ultimate Conventional World 011 Resources By Region
(Billion Barrels) :

Region Known Potential Totalb
North America 179.8 - 100- 200 280- 380
South America 68.4 52- 92 120- 160
Western Europe 24 .6 25- 45 50- 70
Eastern Europe/ ,

Soviet Union 102.4 63- 123 165- 225
Africa 75.6 45- 94 120- 170
Middle East 509,92 350- 630 860-1,140
Asia/Oceania 50.8 54- 104 105- 155
Total 1,011.5 688-1288 1,700-2,300

420-730 263-555

b b .

Enhanced Recovery Future Discoveries

8 f th1s figure 503.3 billion barrels are located in OPEC Gulf.
bTota]s do not add up due to rounding.

Source: Richard Nehring Giant 011 Fields and World 0il Reserves op.
cit p. 88. Date as of 1/1776

Another major study by the U.S. Department of Emergy is less optimistic

about prospects for enhanced recovery in most OPEC countries. This study is

less comprehensive than the Rand study in that it does not consider either

new discoveries or tertiary recovery. However, this study is much more

detailed and focussed--providing for the first time information which has

been regarded as confidential for decades. For instance, DOE figures

indicate secondary recovery of only 87 billion for the Persian Gulf. Since

|
tertiary recovery is not expected to increase the recovery factor to much

above 50-60 percent of oil-in-place, the Nehring estimates would be around

twice as much as DJE estimates, even if we add 50 percent to DOE estimates
, !

for tertiary recovery. Such a wide difference is, however, not that unusual
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when it comes to predicting future additions to oil feserves. If we had to
choose among the two estimates, we would tend to lean toward the DOE study
for the following reasons. First, the DOE study is undertaken and managed
by people who are known to be competent to the author, and who have had
access to Petro-consultants data files, which were evidently not available
to Nehring. Second, the latest information was obtained by DOE through the
United States Geological Survey and the oil companies. Third, in the case
of Iran, their data is very close to confidential Iranian data which were
not generally made public. This in itself is one test that they may not be
too far off the mark. Table 4 summarizes the broad conclusion of the study
on the Persian Gulf. An important characteristic of these data is the
relatively high rates of primary recovéry and 1ow:rates of secoﬁdary ;
recovefy. Iran, for instance, has the second hiQheét-voiume of
oil-in-place. Howéver, recovery factﬁrs ére véﬁxf1ow, giving a lower
remaining recoverable oil supply to Iran than Kuwait. (Indeed in another
study on Libya and Algeria, DOErd;;a indicates very low rate§ of secondary
recovery of no more than 2.5 percent for each country). Outside of Iran and
therneutra1 zone, the total of primary and secondary recovery factors are
not that far off from the U.S. average of 35-40 percent. The Gulf nations
have a remaining reserve of around 439 billion barrels, which is around 90
billion barrels, or 25 percent, more than their current proven reserves.
From the point of view of oil importers, it is important to note that for
policy planning purposes the additions to OPEC oil through secondary
recovery, though substantial, are less than previously assumed and that
these indications should clearly be taken into account for assessing
Jonger-term petroleum supplies. Tertiary recovery might indeed add 150 to

200 billion barrels to recoverable oil in the Gulf, but it is as yet too



Table 4

Reserves and Rescurces of Crude 011 from Known Flelds of the Persaian

Gulf Area as of January 1, 1979

Country Country
United Ddivided Total
Pertinent Data Saudi Arab Noutral OPEC Total
Arabia Kuwait Iran Iraq Enirates Zone - Qatar Gulr Oman Pahrain culf

Original Qi1 in

Place, MM bbl 550,583 258,446 437,063 127,240 151,680 75,950 26,472 1,600,925 26,256 2,718 1,656,372
Proved Ultimate

Recovery, MM bbl} 179,658 95,874 72,100 87,103 31,972 12,91h 8,390 454 100 4,550 1,005 h59,656
Cumulative .

production M4 bbl 33,718 18,986 28,227 13,630 5,084 2,968 - 2,836 105,249 1,273 651 108,173
Proved 011 Reserves, . .

MM, bbl 145,940 76,888 13,873 33,563 32,088 9,946 5,554 347,852 3,217 354 351,483
Indicated Additional : .

Recovery, MM bbl 31,321 14,135 20,400 3,39 12,745 3,262 2,100 87,354 0 0 87,354
Totnl Ultimnte .

Recovery, MM bbl 210,979 110,009 92,500 50,584 50,717 16,176 10,490 541,455 4,550, 1,005 547,010
Remaining

Recoverable 011, .

MM bbl 177,261 91,023 68,273 36,954 hb,833 13,208 7,654 435,206 3,221 354 438,837
Primary Recovery

Factor & 32.6 37.1 16.5 371 25.0 17.0. 3.7 28.4 17.3 37.0 7.7
Secondary Recovery

Factor % 5.7 5.5 L 2.7 8.4 5.3 7.9 5.5 0 0 5.3
Ultimate Recovery .

Factor ¥ 38.3 h2.6 21.2 39.8 33.% 21.3 39.6 33.9 17.3 37.0 33.0

Source: U.S. Department of Energy Middle FEast; Crude 0il Potentin]
From Enown peposits op, cit p. 9.

It
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early to say much about it. It is possible that like secondary recovery,
tertiary recovery will not increase the recovery factor by the expected
10-20 percent and, in fact, we will not know for sure how much more oil can

be recovered until we have tried it.

For policy planning purposes,. the gross volumes are less important than
expected production profiles. That is to say, how long can a country
produce 0il at a specific level and what is the most likely level an
individual country will choose? This approach uses logistic functions and
decline curves to show the range of possibilities.

In the following we will briefly discuss the reserve and productfon
profile of each country of the OPEC Gulf. In each case it is assumed that
indicated additional reserves can be brought on stream in time for the
scenarios under cthiderat{on. It is also assumed that sufficient
investments worth tens of -billions of ddIlars can be made in that time span.
Figures 1 to 6 consider alternative production schedules for six OPEC Gulf
nations. For Saudi Arabia a prodﬁgtion rate of 12 mmb/d would mean a
decline by 1998, whiie production of 8 mmb/d could be maintained until 2019,
In Kuwait, a 6 mmb/d could bnly continue until 2015, when decline wou}d
begin, while a 2 mmb/d output could last until 2095. For Iran, a production
level of 4 mmb/d could be maintained until 2016, but at a 3 mmb/d level, the
decline would set in around 2030. 1In Iraq, a 4 mmb/d output could not be
sustained until the end of this century and output will begin to decline by
1997, however, if a 3 mmb/d production is targeted, it could be maintained
until 2004, In the United Arab Emirates, the higher output level of 3.5
mmb/d could not be maintained beyond 2003, but a 2 mmb/d level could last

until 2027.
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The above discussion is, of course, based on known deposits and
potential additions from secondary recovery. Possible additions to reserves
from tertiary recovery and new discoveries are not included in these
analyses. Clearly, higher reserves could affect the shape of the curves
significantly. However, many experts both within and outside OPEC do not
expect major new discoveries of the size experienced §o far in this century.
As to the impact of tertiary recovery on proven reserves, there is little
agreement among experts, simply because we do not know much about it.

Before we close this brief section on reserves, a few words must be said
about Iraqi reserves. Since the mid—19705, there has been a great deal of
speculation that the size of Iféﬁi reserves may be much larger than what is
reported in the trade press--possibly near the Saudi levels. "This
speculation has been fuelled by vague statements from thé Iraqi teadership
that Baghdad is “floating on 0il." We remain uncbhvinced'thaf massive
~deposits have been in existence but essentially hidden from the outside
world. There is 1ittle doubt that more oil will be discovered in the
Arabian-Iranian geological province, but there is no reason to believe that

new Iraqi discoveries afe going to be substantially 1afger than the others.

Economic and Political Factors

In the previous section we discussed the general boundaries of oil
production possibilities in the key OPEC nations of the Persian Gulf. Here
we will briefly supplement our discussion of the physical 1imits with some

of the general economic and political factors which are superimposed on the

physical constraints of these nations.
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Iran's peak production of 6.5 mmb/d in the mid 1970s would have
dectined to 3-4 mmb/d after 1985, even if the Shqh had survived the Iranian

revolution.l3 The decline in production could have been slowed down if the

massive gas injection secondary recovery program that the Shah had startedl‘

was not suspended by the revolution. As things stand at the time of writing
this paper, Iran's production cannot go much above 3-3.5 mmb/d in 1985 (in

line with the Iranian government's declared oi) production ceiling

prefgrence), and by 1990 this production could be maintained if parts of the

gas injection program are resumed. As shown in the earlier section, Iran's
known deposits are capable of maintaining an output level of 3-4 mmb/d wel?
into fhe 21st century. Given the structure and the size of the lranian
economy, Iranian planners estimate a need for foreign exchange of around $15
billion a year (in 1981 prices) for 1982-85, and possibly $20 billion in
1985-90, at a minimum. This necessitates export levels of between 1.3 to

- 1.7 mmb/d in 1985 and 1990 respeci}ve1y--a range well within the
capabilities of Iran. As domestic demand is expected to be around 600,000
b/d in 1985, and about 800,000 b/d in 1930, and as Iran would need to build
up her now—depléted foreign exchange reserves, we estimate a production
tevel of around 3.5 mmb/d during the 1980s. For the year 2000, rising
domestic 0i1 consumption and population growth may lead to a production
level of 4 mmb/d. We feel Iran's oil production policy in the mid-range is

to a great extent independent of who rules the country.

Irag

Iraq's resource base and secondary recovery prospects do not allow the

country to sustain a production capacity of much beyond 3.5 mmb/d in the

PR T VIR = DR LS. T



"

18

1980s. Although no clear information exists as to the minimum foreign
exchange requirements of Iraq, past budget and expenditure data suggest that
this level of output generates sufficient cash for Iraq's needs. These
levels would not allow grandiose economic programs simultaneous with massive
military buildup. For the year 2000, Iraq's production is expected to
decline to 2.5 mmb/d as recoverable reserves fall. Like Iran, Iraq's
production profile is partly independent of the regime which rules the

country.

Kuwait |

‘Kuwait's large recoverable reserves permit this small nation the
greatest fiexibility in'the Gulf. Kuwait-can produce up to-6 mmb/d of 0il
and continue at that level until 2015; however, it is-high]j unltikely that
Kuwait's output will ever exceed 1.5-2.0 mmb/d. -Kuwait's.prdduction
capacity stil) remains at around 3 mmb/d, but production has consistently
been below that level sinte the m;6-19705. Kuwait's acute awareness that
oil remains its only major export product,'and thaf its 1imited population
(indigenous population is only 40 percent of the total population of around
1.2 miliion) and land base will not permit economic diversification inside
the country, has pushed Kuwait to be the most conservation-minded OPEC
nation. In the past, Kuwait has imposed production ceilings of 2.0 and 1.5
mmb/d. The last formal ceiling announced was 1.25 mmb/d. In 1982, Kuwait's
output fell below 1 mmb/d, not because of new ceilings, but because of
demand declines resulting from recession, conservation, and oil company
stock drawdowns. It is expected that Kuwait may be producing below its
preferred ceiling for a year or two, which might result in some drawdown of

foreign reserves. To compensate for such drawdowns, Kuwait may prefer to
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produce 1.5 mmb/d by the mid-1980s and maintain that level through the year
2000. The higher level of output compared to the present cef1ing was
‘arrived at by considering the unusual growth in domestic consumption of oil
products in Kuwait. In 1981, Kuwait had the second highest energy
consumption per capita in the world; at 60 barrels oil equivaient per
person, Kuwaiti consumption was second only to the United States. Although
consumption growth is likely to slow down, we feel that a ceiling'increase |
to 1.5 mmb/d is likely. The Kuwaiti refining capacity‘wou1d require around
700,000 b/d of crude for processing. This level can, in fact, be regarded
as a floor to the Tikely Kuwaiti production. The preferred level of 1.5
mmb/d could well be maintained through early in the 22nd century before-
decline sets in--and this is based on known deposits only.

Kuwait's tremendous flexibility also stems from her foreign exchange
accumulations. By the end of 1981,:Kuwait had amassed around $65-70
billion, and return on income was more than $6 billion in 1981.1% - Indeed,
Kuwait could cease production andigurvive for many years. If production is
continued at the expected levels, sometime early in the 21st century
Kuwait's income from investments may well be equal to her oil revenues.

Unlike Iran and Iraq which suffer from domestic instability, Kuwait is
relatively stable. Although there are some dissenting voices which led to a

period of suspension of the parliament, the massive influx of oil revenues
has ensured the nation's stability--despite the existence of around 750,000
guest workers.

Insofar as international politics are concerned, Kuwait remains in the
pro-western camp, but with a decidedly independent line. She has proved
herself to be the most future-conscious Gulf nation, with a generally clear

idea of where she is going. Kuwait's acute awareness of her vulnerability
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to foreign attacks or invasions has made Kuwait the only nation in the Gulf
Cooperation Council to seek cordial relations with the Soviet Union,
although she is unlikely ever to leave the pro-western camp. Like Iran and
Iraq, Kuwaiti oil policy may again remain independent of the leadership of

the country. No matter who rules Kuwait, the projected production levels

are likely to prevail.

Qatar

Qatar's sﬁal] recoverable reservés mean the small nation's output is
likely to deciine slightly during the remainder of this century from their |
current figure of about 500,000 b/d. Qatar does not pursue a particu1ér oil
poiicj, and depends on the general Saudi or Kuwaiti line of policy in OPEC. |
Like Kuwait; Qatar is relatively s;abie internally, but has the same | |
vulnerabilities to foreign interfefence. Qutput in Qatar is not dependent |

on the leadership of that country.

United Arab Emirates

UAE is a federation of seven small emirates. The largest portion of

reserves angd production comes from Abu Dhabi (1980 production: 1.35 mmb/d),
a smaller portion from Dubai (1980 production: 0.35 mmb/d) and a very small
fraction from Sharjah (1980 production: 0.01 mmb/d}. |
UAE's recoverable reserves from known deposits permit a production of 2
mmb/d before decline sets in in 2027. UAE's preferred level of output.is
around 1.8 mmb/d, although no official government policy has been declared.
We expect the level of 1.8 mmb/d to continue through 1990. By the year |
2000, UAE's preferred level of output might rise slightly to 2 or 2.5 mmb/d,

to accommodate rising domestic demand, and the subsidies to non-oil

producing members of the federation.
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Abu Dhabi is the principal financier of this loose federation?rput
together at the urging of the British after their 1971 withdrawal from the
Gu1f. The income gap between the haves and the have-nots has been a source
of tension in the federation. If.the federation is to survive, Abu Dhabi
would have to continue to bankroll the poorer states. Internal opposition
in UAE is minimal within individual nations, although some degree of
hostility is apparent between the emirates. - If the federation does not
survive, Abu Dhabi's oil production may fall by 0.5 mmb/d due to smaller
budgetary needs. Thus, the range'of C.5 mmb/d is, in our view, the maximum
volume of change which may take place in UAE's outpﬁt.

"UAE's o1l policy and foreign policy is very much a carbon copy of Saudi
Arabia. On.a.number of occasions UAE has been‘the'qn1y'supporter7of Saudi -

policies in OPEC.

Saudi Arabia

The 1argeAresource base and ;écoverable reserves of Saudi Arabia put
the Kingdom in the position of dominating the world oil scene well into the
next century. Saudi Arabia's self-imposed production ceiling of 8.5 mmb/d
during the 1970s (with some deviation above the ceiling after the Iranian
revolution and the Iraq-Iran War), was reduced to 7.0 mmb/d in April 1982 in
the face of declining demand for oil. By October of 1982 Saudi output had

fallen to below & mmb/d.

Saudi Arabia's policy of moderation on the OPEC front has been the
subject of much debate in the past decade. Saudi moderation, defined as
high output and Yower prices (lower than other OPEC nations would have
Tiked) has been typically (and inaccurately) attributed by many analysts to:

a) the Saudi's “enlightened” self-interes.--i.e. not wanting to price their
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large 031 reserves out of the market and cause massive shifts into non-oil

_ |
energy sources; b) Saudi interest in economic stability in the OECD nations,:

since recession and economic problems weaken the industrial! world, which is
the natural political ally bf the Kingdom; and c) Saudi interest in the !
economic we11-béing of the western world, in which all of their estimated
foreign assets of $160-3170 billion are invested, since any economic damage
would automatically depreciate the value of their own foreign investments; .
d) the Saudi "special relationship” with the United States--that Saudi
moderation on the oil front is rewarded by a pledge to protect the kingdom
against foreign military actions, and by a U.S. promise to help resolve the
Palestinian issue with Israel; and e) the Saudi's budgetary needs, which |
some énalysts claim requiré high levels of production that might not find
| markets at hiéher prices. _

The arguments outlined above are a mixturé of fact, half-facts, and
fantasy, forwarded by different interest groups in the West, or coming from;
western analysts who are simply ugéware of the decision-making process in

the Middle East. Our own subjective interpretations'of the‘Saudi policies :

are that, first, the Saudis are not interested in destroying the economies

of the industrial worid or their own assets, but neither are the other OPEC

. . |
nations. The Saudi's interest in seeing the world economy in a reasonable

state is only a minor factor in the oil policy. Second, the Saudi's
budgetary needs are often misunderstood and misinterpreted by various
groups. The confusion between domestic currency and foreign exchange,
resulting from conversion of Saudi Riyals to U.S. dollars, has created major
overestimates of Saudi needs. Indeed, the Saudis have made it clear since

1981 that they could continue their present pace of development with .

production of 6 mmb/d. The Saudis also enjoy great flexibiiity with their
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massive foreign exchange holdings, which we estimate resulted in a return on
investment °fA§¥§'?q billion in 1981. They can also siow down their
development projects with neg]igibie impact on the economy (many of the
capital investments are located in industrial enclaves with no real linkage
to the domestic economy); and, of course, they can draw on their foreign
reserves. Though short-term budgetary pressures may appear every now and
then, we feel it pointless to try to base Saudi oil production projections
in revenue needs alone. Annual budget and 5-year development plans are
really only guidelines, and it is rare that actual numbers ever match.
Indeed, we believe that short-term difficulties, such as the $5 billion
budget deficit, and the $12 billion balance-of-payments deficit in Saudi
Arabia during 1982, will result in rationalization of expenditures and will
not haQe the longer term impact of pushing production to higher levels.
Finally, we feel that the U.S.-Saudi cdnnection provides the most relevant
explanation of the Saudi policies: the expected defense of the nation from
foreign attack, and defusing the Arab-Israeli time bomb.

While an Iran-type revolution in Saudi Arabia is unlikely, discontent,
particularly among the educated middie classes, is apparent. Even within
the Royal Family there are many who believe that overt cooperation with the
United States is neither in the best interests of the country nor the
regime. They argue that the United States has not been willing or able to
deliver a solution to the Palestinian problem, and that overt friendship
with Israel's hain ally destabilizes the regime and makes it look 1ike 3
U.S. puppet. None of these groups wish a break with the United States, but
many believe in following a more independent Arab line. To show such

independence they would favor production levels below tne historical rates.
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There are also other technical factors which favor a lower output of
0il. First, Saudi Arabia's reserves of light oil are being depleted fast,
while heavy and medium oil reserves are large and .are lifted at a slower
rate. Saudi Arabia has declared a policy of changing the current 65 percent
light to 35 percent medium/heavy crude exports.to a 50-50 level. In early
1982, a number of direct sales and "incentive crude" contracts were based on
contracts with a 50-50 ratio. Moving to such'a ratio will necessitate an
output reduction to 6-6.5 mmb/d unless future additions to heavy crude
production capacity actually take place. Second, Saudi Arabia's Master Gas
System—;a massive $21 billion gas-géthering project--cannot utilize
associated gas beyond 7 mmb/d of 0il output. It is quite plausible that oil
output could be reduced below this level, and ‘non-associated gas could be |
used--though such fields remain underdeveloped as yet.

-Taking into consideration all.arguments-fpolitica1, economic .and
technical--it is the authors' view that Saudi's preferred production level
will be in the range of 6-7 wmb/d in‘the 1985-1990 period. By the year
2000, rising domestic consumption could push Sauﬁi production to around 8

mmb/ d.

A Scenario of OPEC 0171 Production

One can obviously build an indefinite number of Scenarios of OPEC oil
output based on one's subjective judgment of policies and physical limits.
Qur own preferred scenario shown in Table 5 is no exception. We have
attempted to combine a reasonable school of thought on market demand for
JPEC 011, together with JPEC nations' preferences, economic needs and
physical limits. Our scenario denotes a gradual increase in Iranian output

to 3.5 mub/d during the 1980s and to 4 mmb/d by the turn of the century; an
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TABLE 5 : -
OPEC 011 Production Projections (mmb/d)

1981 (Actual) 1985 1990 2000
Saudi Arabia 9.6 6.0%* 6. 5% 8.0%*
Iran 1.3 3.5* 3.6* 4.0%
Iraq 1.0 3.0% 3.5% 2.5*%
Kuwait o 0.9 1.2% 1.5%* 1.5%*
UAE 1.5 1.8%* 2.0%% 2, 5%
Qatar . 0.4 0.5* 0.5% 0.3*
Neutral Zone 0.4 0.5* 0.4* 0.2*
Total OPEC Gulf 15.1 16.5 17.9 - 19.0
Ecuador 0.2 0.2* 0.2* 0.2*
Gabon | 0.2 0.2% 0.1% 0.1*
Libya _ A O B 1.7  1.7% 1.5%
Algeria 0.8 0.9* 0.7* 0.5%
Nigeria | 1.4 2.0% 2.0 1.5%
Indonesia 1.6 1.6* 1.8* 1.4*
Venezuela? 2.1 2.0% o 2.0% l@éf
OPEC Total 23.4b 25.1 26.4 25.7
NGL 0.3 1.5 2.0 2.0
Totel OPEC 071 22.5 23.6 24.4 23.7
Domestic Consumption 2.6 3.2t 4.2¢ _jifld
OPEC Exports 19.9 20.4 19.9 15.7

*Physically constrained
**Policy constrained or market constrained

1 Tows for heavy 01l output of 200,000 b/d in 1990 and 500,000 b/d in 2000.
bTota] inctudes 900,000 b/d of NGL. Actual 1981 country data excludes NGL
utput.

ased on L. L. Totto and T. M. Johnson QPEC 311 Consumption: Future
Scenarios, Resource Systems Institute, East-West Center, September [382.

E%ciuues bunkers and 011 industry use.
stimated.

Source: OPEC Downstream Project, Resource Systems Institute, November 1982.
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increase in Iraqi output to 3.5 mmb/d in 1985-90, declining to 2.5 mmb/d by
the year 2000; and a long-term downward shift in Saudi production to 6-6.5
wﬁb/d in the 1980s and perhaps mid-1990s. We feel that the Saudis will
eventually accept that their long range production leveis will have to be
significantly below the technical limits. The Saudis may not yet be fully
persuaded that they should accept such lowerl1imits, but we feel both the
pressure from other OPEC members, and the political sentiments of the
Arab-Israeli conflict, will gradually resoive themselves in lower limits.

In our scenario, OPEC o0il output (excluding NGL) will hover around 23.6
t0 24.4 mub/d in the 1980s, but will decline to 23.7 mmb/d as physical |
limits begin to reduce output in a number of countries at the turn of the
century. Rising domestic demand, though now expected to be substantially
below previously -estimated 1eve1s; will reduce OPEP 0il exports from 19.9

mmb/d in 1981 to 15.7 mmb/d by the turn of the century.

Production Programming

In April 1982 when the first actual (operational) QPEC production
programming took place, many analysts expected it not to work. It worked
well for a few months and then began to falter. The product&on ceilings are
rnot today respected by a number of OPEC nations, but the prices have not yet
collapsed. Indeed, it is the Eesi1ience of the OPEC price structure which
has surprised most analysts. Saudi Arabia has born the brunt of the decline
in 0il demand, as well as the-effects of their OPEC colleagues' addad output

above the ceilings--at times, Saudi exports have fallen below 5 mmb/d. The

Saudis are displeased, as are their OPEC partners in the Guif Cooperation

Council(UAF, Kuwait, Qatar), who have respected the QPEC price and

production structure. The Saudis and their GCC partners do not however seem
o
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angry enough to withdraw from OPEC and force a massive price collapse. Even
in that event, they expect such a price collapse would be of a temporary
nature, and that production curtailment would again push the prices back to
the current levels--after punishing some of their OPEC colleagues, and i
non-0PEC nations such as the U.K. and Mexico.

OPEC nations' decision to unite and save the organization is obvious1yI
driven by the state of the market. At demand levels of around 16-17 mnb/d |
for OPEC o0il, the member countries were prepared to take the drastic action
of respecting production ceilings. At levies of 21-22 mmb/d or higher, each
producer could export sufficient volumes and be reasonably content (assuming
the Saudis would not insist on producing more than 6.5 mmb/d). So, the
danger level is the zone between :about 17 to 21 mmb/d, .where the
distribution of production between the various members is proving
troublesome. The world oil market's demand for OPEC 0il has remained in . -
this danger zone from June 1982 to the present. It is the authors' .opinion,
that if the demand for OPEC oil declines to the lower limit again, we will'
observe the same signs of unity of March 1982, and if the demand surpasses
21-22 mmb/d, the situation will also become manageable. But without a |
moderate economic recovery, demand for OPEC o0il could not pass the danger |
zone. However, if the current state of the world economy--the most serious
recession since the 1930s--continues for a few more years, the world will
face such serious economic and social disorders that the issue of the oil
market imbalance will be of little significance.

Over the medium-term: 1985-1990, we expect the demand for OPEC oil to
be above our defined danger zone. As shown in Table 5, our production |
scenario will meet and satisfy the revenue needs and preferred output levels

of the majority of OPEC suppliiers. However, it hinges upon the Saudi
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acceptance of lower production 1imits {as compared to historical rates, but :
a little above present rates). We believe the Saudis will come round to
accept this level reluctantly. In the medium term, however, production

programming will remain a feature of OPEC supply, but there will be no need
for stringently enforced regulation. A loose general understanding would
sﬁffice to defend the general level of Arabian marker at current prices.
Over the longer-term--by the turn of the century--we expect the demand
for OPEC o0il to be in the range of 28-30 mmb/d. In this period, as physical

constraints and policy constraints will have a much more pronounced impact

on output than market/demand considerations, oil prices are likely to
increase significantly.

Beyond this century, irreversible .declines in ‘production in all-OPEC
countries outside of the -Persian Gulf, will leave ‘the contrdl of world oil
output in the hands of the OPEC Gujf'nations (with the excéption of Qatar).l
Indeed, the new OPEC (or de facto OPEC) will consist of big brothers: Saudi
Arabia, Iraq, Iran, Kuwait, UAE, and ﬁexico. Small brothers will perhaps
include Nigeria, Venezuela, Libya, and the emerging oil exporters of Ivory -

Coast and Cameroons.

The Price of 011

The price of 011 is not likely to fall in real terms long beyond 1983.
If demand does not recover, we expect production cutbacks to maintain the

real price. We expect real prices to continue to decline in 1982 in real

terms. For 1983, we expect real price to fall by one-half of the inf1atiog
factor, hold steady for 1984, and then begin to rise by 3 percent per annum
until 1990. OJur scenario, shown in Table 6, indicates real 1985 prices to
be about equal to 1980 prices, but by 1993, real prices may have risen 15

percent over 1980. We would not venture a price projection dbeyond 1990.
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TABLE 6
Average Composite O0fficial OPEC Rates
(Dollars Per Barrel)

1980 1981 1982  1983> 1984 1985 1990

Constant 1980 gricesa 30.9 31.2 30.7 29.6 29.6 30.5 35.4
Nominal prices 30.9 - 34.5 33.0 34.2 36.5 40.2 64.7

zAssumes 9.5 percent inflation for 198l and 7 percent thereafter.
Assumes a decline in real prices equal to half the inflation factor for
983 and stable prices for 1984. -

Assumes 3 percent real growth in price during 1985-90.

Clearly, the price of o0il will not rise in an orderly fashion.

Cyclical price movements are now an integral part of the oil market. Our
scenario is clearly a no-interruption scenario. Interruptions cannot be
predicted; however, we feel it iﬁeyjtable‘that some kind of crisis will
again shake the Middle East and play havoc with prices. Many analysts see
the soft oil market, the recesgion, and high interest rates as factors which
will lead to slow down or postponement of decisions to convert capital stock
to non-0il and/or energy-efficient eqhipment. This, they argue, will lead
to higher demand by 1985. As interruptions often come at a time of higher
demand, such combinations could lead to another round of cyclical upward

movements of 011 prices.

Emergihg OPEC Export Strategies

We have so far covered two important facets of OPEC oil supply into the
latter half of the 1980s: first, reduced oil export availability from the
OPEC countries as a group is likely to result in a permanently tight world
011 market; and, second, increasing concentration of oil production and
export availtability in the unstable Persian Gulf region, and particularly in
Saudi Arabia, Iran, and Irag, will contribute to oil price and supply

volatility.
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But the structure of the QOPEC export market will also change in the
coming years in important ways, compounding the uncertainty and volatility.
While it is not possible to define a uniform future oil export strategy for

QPEC as a group, the emerging trends since 1979 do provide some useful clues

. . - - s 'y i - » )
about the direction of individual_countries' oil export policies.

The first important trend has been the steady reduction in the

m————

international oil companies’' or "majors'” preferential access to OPEC oil.

This decline in availability has been caused by risfng state-to-state sales
and direct commercial sales by OPEC countries themselves.

In 1973, 93 percent of OPEC production of 27.9 mmb/d was made available
to the majors on a long-term or preferential basis (i.e., equity or buy-back
oil). This amounted to some 90:percent .of world oil tradetwﬂﬁy_JQBO, this
ratio had dropped to éround-SO percent of QPEC exports=and_42«pefcent of
world oi! trade. At the same time, direct state+to-stéte'saTe55by50PEC rose
from 1.5 mmb/d in 1973 to 5-mmb/d~in 1979 and possibly 7.8 mmb/d in 1580.
Also, increasing volumes of oil were sold directly by OPEC national oil
companies to the majors under short-term or spot sales. In total, OPEC
countries' ownership/entitlements to their own o0il rose from 2 percent in
1970 to 30 percent in 1980. The OPEC countries directly sold about 50
percent of this entitlement 01l in 1980 compared to a negligible volume in
1970 (see Table 7).

One important casualty of this structural change is the so-called
“third party" market, involving oil sales by the majors to other smaller oil
companies or state-owned companies of the developing or industrial
countries. Third party sales are extremely important for oil-deficit
companies and for countries that do not possess tanker transport or

distribution facilities. Between 1973 and 1979, such third party sales wars
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TABLE 7

Structural Changes in the Hor]d 0il1 Market

1970 1973 1978 1979 1980 1981
OPEC Sales of Crude (mmb/d)
Majors
Affiliates - 21.1 14.5 14.1 - -
Third Party .- 6.8 4.8 3.4 0.9 --
Total - 27. 19.3 17.5 - -—
Direct Sales . ' .
State-to-state -- 1.5 4.6 5.0 7.6 6.0
Commercial . - 0.9 5.1 7.8. - -
Total - 2.4 9,7 12.8 - -
TOTAL : - . 30.3 29.0 30.3 -- -
Other Indicators (%)
OPEC Ownersh1p/ent1t1ements :
to own crude ‘ 2 20 75 - 80 80 80
Direct OPEC exports 1 7 33 42 50+ 45
State-to-state deals 1 7 19 24 37 35
Majors' share in OPEC oil 99 . 93 67 58 50 --
Majors' share in world oil
trade 92 90 50 42 -= -

Sources: "Petroleum Intelligence Weekly," February 25,
H., "Changing Pattern of Trade," "Petroieum Economist, : August 1980; A

Statistical Approach to Analyze the Evolution of Major 0il Companies'

Control of the World Market, Organization of the Petroleum Exporting
Countries, Vienna, August 1980; J. Roeber Associates,

Economic Survey," February 1, 1982.

1980; Mohnfield, J.

quoted in "Middle East

stashed from 6.8 to 3.4 mmb/d. In 1980, the last year for which data are

available, estimates were below 1 mmb/d.

The underlying trend toward higher

JQPEC involvement in direct sales and state-to-state sales has been

temporarily halted and slightly reversed since 1981 as a consequence of
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market "glut." A number of oil-importing governments that had contracted to-
buy 0il directly from the OPEC countries either cancelled or reduced their
lifting since they were able to buy crude at lower spot prices. OPEC
preferential sales to the majors probably increased slightly in 1981 but
state-to-state sales fell by about 1.6 mmb/d that year. In effect, OPEC's
state-to-state sales declined from its peak of a high 37 percent of total
exports in 1980 to 35 percent in 198l. An'important reason for such a
decline in state-to-state sales was clearly the Iran-Iraq War. Both
countries were heavily involved in such sales and their lower production and
export since 1980 has led to a reduction in the aggregate OPEC direct sales
volume.

It is, of course, only natural to observe a siight turnaround in times .
of glut, as oil-importing countries begin to trade off lTower spot oil prices
against the security of supply of‘oil;' Alternativeiy; it i§ aléo.natura1 to
expect a sharper increase in direct and state-to-state sales in a tight
market. However, such short-term market reversals should not be confused
with the emerging long-term trend. As the oil market begins to move back
into balance, state-to-state and other direct sales by the OPEC countries
will pick up, both in absolute terms and as a percentage of the total.

We believe there are a number of reasons compeiling the oil-importing
countries to continue direct dealings with the JPEC national oil companies.
First, as the majors' access to oil becomes more and more limited, the
oil-importing countries {previously third-party purchasers} will seek to
ensure continued access to OPEC oil supplies. Second, the oil-importing
countries are increasingly involved in bilateral trade agreements, export

promotion, and credit guarantees, and may find it advantageous to structure

0i1 purchases within the framework of their own export of goods to the JPEC
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countries. Finally, the ever-present dangers of an upheaval in the Persian
Gulf may serve to persuade many oil-importing countries that a long-term
direct relationship with the OPEC national oil companies will provide some
security against another supply crisis.

In 1980, the majors were obliged to go into the spot market to buy 1.2
mnb/d of oil to meét their integrated networks' product commitments. This
indicates the future difficulties that these companies are 1ikely to face in
terms of preferential access to crude. Since 80 percent of total OPEC oil
production is now handled by the member countries themselves, these
countries could easily expand their direct sales to that level. Indeed, by
1990, OPEC méy well be handling over three-quarters of its exports directly.
State-to-state deals are encouraged by the OPEC countries, particularly when
the second party is from the developing world. Third party sales are likely
to be eliminated altogether aﬁd the majors will theﬁse]ves become
crude-short. Third party purchasers can ﬁo longer depend on the majors and
will have to make their own arrangemeﬁts with OPEC national oil companies.
Other expected market changes include:

1. Long-term contracts are not likely to be awarded. Six-month to 12
month contracts are expected to become the norm, particularly as the
market begins to tighten once more.

2. 0i1 Yiftings will be more and more destination-controlled. The
flexibility of the international oil companies to switch around supplies
in times of an embargo will no longer be available. Embargoes will hurt
embargoed nations ever more severely.

3. 011 sales will be made as part of broader "package" deals. These
packages may include:

a) 011 1iftings linked to investment in exploration in the OPEC
countries or joint investment in petrochemical, refining, or other
industries.

b} i1 Viftings linked to 1ifting of refined products and
petrochemicals, even though there may be surplus capacity
available elsewhere in the oil-importing countries.
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¢) 011 1liftings linked to partial transport in QPEC-owned tankers.
d) 011 liftings linked to natural gas pricing and sales policies.

e} 0il liftings linked to-arms sales, technology transfer, and other
commrcial and diplomatic dealings.

f) 0141 liftings linked to major concessions from the industrial world
to the developing world in a “North-South" type dialogue.

g) 0i1 1iftings linked to indexation of OPEC investments in the
industrial world.

Package deals are eventually likely to become the dominant
chafacteristic of OPEC oil sales. .Since 1979, we have seen Saudi Arabia's
linkage of some 01l sales to investment in refining and petrochemicals (500
barrels a day of oil supplies for each 31 million investment in such
projects) through the so-called “incentive crudewprogram“ 1inkage of o0i1l
sales by Libya and Algeria to oil exp]oration;‘andzﬂigeria's partial linkage
of some oil sales to -purchases--and higher prices--for its liquefied natural .
gas.

The political and economic imp1icﬁtions of package deals may be far more
profound than are generally recognized. ?irst, the expansion of refining
capacity based on current plans may mean that about 20 percent of OPEC oil
will be exported as products in the mid-1980s, increasing in the latter part
of the decade. OPEC's total refining capacity in 1981 stood at 5.7 mmb/d
and is slated to increase to about 8.8 mmb/d by 1986, or some 5 mmb/d
greater than OPEC's combined domestic oil consumption. Table 3 shows a
country-by-country breakdown of OPEC refining capacity. At the same time,
OPEC's petrochemical production and export capacity will also increase
substantially.

Existing excess refining and excess petrochemical capacity worldwide

will have to be retired, and this capacity is unlikely to be OPEC capacity.
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TABLE 8
Current and Projected Refining Capacity in OPEC
(thousand barreis a day)

. . Under Additional - Projected
1981 Construction Planned? 1986
Saudi Arabia 717 734 466 1,917
Iranb 1,235 - - 1,235
Iragd 249 140 - 389
Kuwait 554 58 154. - 766
UAE 126 - 56 172 : 354
Qatar 14 47 - 61
Persian Gulf 2,895 1,035 192 4,722
Nigeria : - 260 - - 260
Libya 142 220 - 362
Algeria 442 - 344 786
Gabon . 20 - - 2-
Africa 864 220 ' 344 1,428
Venezuela 1,349 : - 150 T 1499
Ecuador . - 87 . - 108 _ 195
Latin America 1,436 - 258 1,694
Indonesia 486 186 265 937
TOTAL OPEC 5,681 1,441 1,659 8,781

*There are plans for refining additions beyond those in this table; some are
spurious, some speculative, and others are fairly clearly planned but for

g post-1986 period.

he situation in Iran and Iraq is confused. The extent of the war damage
is not clear. Moreover, both countries had completed new capacity on the
eve of the war, and both had plans to scrap some outmoded capacity. These
capacity estimates should therefore be treated with circumspection.

Source: East-West Center, OPEC Downstream Project Data System.
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Second, the expansion of OPEC's tanker fleet--though not too significant on
a world scale--could lead to requirements that part of OPEC o0il be
transporteﬂ under their own flags. (See Table 9). Third, the decline in
the majors' access to crude would mean that their flexibility to constantly
switch around supplies within large integrated networks, as in the 1973
embargo, will diminish. Destination controls and embargoes will be far
easier to impose and monitor by the OPEC countries in direct sales, and this
growing rigidity will affect the buyers significantly in the event of
embargoes or other restrictions imposed by the sellers.

At the same time, package deals and increasing state-to-state deals
expose the OPEC countries themselves to political risks, which they for
their part do not yet seem to appreciate fully either. The international
0i1 companies had by the mid-1970s shown themselves to be a useful buffer
between the buyers and sellers of oil. As such they probébiy served bbth
sides equaliy well. Reduéfng the companies' f]éxibi]ity in terms of 1ifting
and distribution, and switching their‘a11ocations to state-to-state sales,
are 1ikely to create new problems arising from the increased rigidity of the
system. Once individual OPEC exporters begin to deal even more directly
with the governments of oil-importing countries, any change of production
levels, diversion of supply from one buyer to another, or a change in the
price structure, will create substantial friction between the two sides.
Wnen such deals are linked to imports of food, technology, industrial goods,
and arms purchases, the direct reprisals, both economic and-po1itica1, could
be extremely dangerous for OPEC. The oil-importing countries could
retaliate by freezing OPEC nations' assets, embargoing exports to OPEC
countries, restricting their access to capital markets, and even--in extreme

situations--threatening to use military force. HMaintenance of the oil
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TABLE 9 _
OPEC Tanker Fleet in 19812
{ deadweight tons)

Saudi Arabia 2,665,174
Iran 1,161,748
Iraq 2,159,532
Kuwait 2,328,133
UAE . 135,510
Qatar 135,502

Persian Gulf 8,585,599
Nigeria 272,535
Libya - 1,479,977
Algeria 1,078,740
Gabon 138,680

Africa 2,969,932
Yenezuela " . 406,377
Ecuador _ 77,767

Latin America 484,144
Indonesia | 141,576

TOTAL OPEC 12,181,251

ncludes only tankers of 6,000 DWT and over.

Source: O0PEC Secretariat.

company buffer and an active international market in oil thus may well be in
the longer-term interests of the OPEC countries themselves.

The emerging OPEC export strategy may also hurt the developing world.
Many developing countries have little or no domestic oil production or
refining capacity and have traditionally relied on the international oil
companies for supplies. Once the oil companies are unable to make such

supplies available, the developing countries will have to obtain their own

supplies. Though they are 1ikely to be given preference in access to OPEC
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0il, they face major logistical problems in uﬁiTizing such preferences.
With a few notable exceptions, the developing countries consume small
volumes of oil. How will they Vift it? How will they transport it? How
will they refine it? And if they do refine the o0il themselves, how will
they handle a mismatch between demand and refinery output, as is often the
case in such countries? These are important questions; so far, little
thought has gone into finding the answers.

To obtain QPEC oil after the mid-lQBOs, purely commercial
considerations will in all likelihood no longer predominate. A host of
other political and semi-economic conditions will in all likelihood also be
imposed on the buyers. The OPEC countries currently perceive themselves to:
be exhausting an asset that took millions of years to form. An aggressive
approach to oil marketing; the risks notwithstanding, appears to them to
provide the best means for maximizing returns from this national batrimony.
Changes in political ideology and form-of government, or in alliances, are

unlikely to change radically the course on which they have embarked.

WESTERN EUROPEAN ENERGY DEPENDENCE

Western European nations are major consumers of oil. 0il consumption
in the region rose significantly in the 1950s and 1960s but slowed down
considerably in the 1970s. Indeed, during 1980-82, demand for oil declined

in most European countries.
Table 10 provides a broad picture of oil and energy use in 15 Europsan

countries. It can be seen that the oil consumption declined from 13.7 mmb/d
in 1974, to 12.3 mmb/d in 1981. Austria, Greece, Netheriands, Norway,
Portugal, and Spain increased their 0il consumption slightly, while others,

particularly United Kingdom and West Germany, showed large declines. As it



39

TABLE 10
Western European 011 Consumption
(thousands of barrels per day)

0il as % of Net Imports as % of

011 Consumption® Epergy Consumption 011 Demand®

1974 1961 13/4 15981 1974 1961
Austria 207 208 45 14 8l 90
Belgium 512 508 56 53 109 63
Denmark 318 239 88 68 108 86
Finland 231 229 67 56 118 .92
France 2,367 1,973 66 53 106 93
W. Germany 2,782 2,440 52 45 94 87
Greece 178 211 63 71 125 77
1taly 2,039 1,900 74 66 97 93
Netherlands 651 727 50 51 86 58
Norway 153 154 27 26 80 -
Portugal . 131 154 73 77 95 103
Spain 823 965 . . - 167 65 94 94
Sweden 538 426 63 55 104 96
Switzerland 268 233 - -~ 58 - 45 - 96 - 83
U.K. 2,071 1,536 49 38 109 -
Others? - 402 425 . n.a. n.a. n.a. - n.a.
TOTAL -
Western Europe 13,671 12,328 - 60 51 99.8 75.0
a

Includes naptha, LPG, gasoline, kerosene, refining fuel, and bunkers.
Iceland, Ireland, Luxemburg, and Turkey.
where demand is over 100 percent, it indicates inventory build-up.

b

Source: BP Statistical Review of World 311 Industry 1981, London 1982, and
311 and Energy Trends Statiscal Review 1382, London 19Z.

was stated earlier on, we do not as yet know how much of the decline
resulted from the economic recession or structural changes in energy
efficiency. Many analysts, however, believe that there is not much more
scope for energy efficiency in many European countries, and that higher
rates of economic growth will once again increase oil demand in Europe.
The contribution of 0il to energy consumption has also declined in

Europe: from 60 percent in 1974 to 51 percent in 198l. Though this decline
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is important to note, nevertheless, one should not lose sight of the fact
_ that in 198l over one-half of energy use in Western Europe was supplied by
one type of energy: oil. Though it is not possible to say with certainty
whéther the share of oil in energy demand will fall much further in Europe,
a nuﬁber of observations may be made. First, within OECD nations, turope is
still the most energy efficient region, an area which has pushed
conservation and alternate energy use to near maxipum limit, thus 1eading
many observers to conclude that further backing out of oil will be slow.
Second, even assuming the average expectéd OECD rate (Table 1), it is
unlikely that Europe’s demand for oil deciines below one-third of its energy
use by the year 2000. |

In considering net oil imports as a percentage of 0il consumption in
major European economies, Table 10 show;fthe'depéndence de@]jning from
nearly 100 percent in 1974 to 75 percenfbih 1981. This de&ﬂine,'though
impressive, still leaves Europe highly dependent on o0il imports. It should
be noted, of course, that almost all the decline in dependence is explicable
through North Sea production and sales té other European countries.

A measure of the cost of oil imports is shown in Table 1l. Between
1974 and 1981, the value of net oil imports rose from $52.4 billion to
$106.7 billion (without North Sea production, the cost would have risen by
an additional, 25 percent). As the table shows, the oil import bill has been
the s%ng]e largest component of the balance of trade deficit in many
European countries. For instance, in 1981, Denmark, France, Iltaly,
Netherlands, Spain, and Sweden would have had 3 trade surplus if they had
had no oil imports. Except for the U.K., at least 39 percent of the balance

of trade’deficit of all European countries was caused by oil imports.
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TABLE 11
0i1 and Trade Balance in Western Europe
(million U.S. Dollars)

- Percentage of Trade Ba1anc§
Value of Net 0il Imports Deficit due to 0il Imports

1972 1981 1972 1981
Austria 765 2,579 41 50
Belgium 2,337 5,044 160 81
Denmark 1,466 2,812 _ 68 184
France 10,380 24,640 160 226
W. Germany 11,292 28,219 (36)¢ (70)€
Italy 7,971 22,304 75 144
Netherlands 1,962 5,555 166 218
Portugal 467 1,967 21 39
Spain 3,016 11,253 36 156
Sweden 2,444 5,776 {96)¢ 1,719
Switzerland 1,336 3,39 52 92
U.K. 8,975 (2.895)2 58 (95)d
TOTAL Europe 52,411 106,714 - -

(12 countries})

PR

gValue of exports.

where it exceeds 100, it indicates that the trade balance would have been
in surplus without oil imports.

Indicates a net balance of trade surplus.
dOi] exporters and trade surplus country; i.e. without oil exports, the U.K.
trade balance would be in deficit equal to 95% for its oil exports.

Source: Qi1 and Energy Trends 1982,

Table 12 shows the dependence of Western turopean nations in oil

imports from the Persian Gulf and North African OPEC members. While on the
whole dependence on the Persian Gulf was reduced (mainly as a result of

North Sea output and the emergence of non-OPEC oil trade), still the
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TABLE 12

Western European Dependence on 0i1 Imports from the Pers1an Gulf and North
Africa,* 1974 and 1980.

(Percentage of Total Net Imports)

Persian Gulf North Africa : Total
19/4 1980 1974 19380 - 1978 1330
Austria 54 . 44 12 15 66 89
Belgium 86 98 8 2 94 100
denmark . 42 13 3 1 a5 16
Finland 23 39 -- - 23 39
France 78 70 11 6 89 76
W. Germany 43 3l 21 17 64 48
Greece 50 49 5 16 . 56 65
Italy 86 53 20 15 100 68
Netherlands 100 100 - -- 100 100
Norway 80 -- 6 - 86 -
Portugal 58 80 -~ -- 58 80
Spain 88 63 12 11 ., 100 74
Sweden 18 40 1 3 19 43
Switzerland 28 14 11 10 39 25

U.K. 72 -- 8 - 10 .80 --

X)PEC member countries only.

Source: World 071 Trade, December 1981.

dependence remains extremely high and dangerous. Except for Denmark and
Svitzerland, Europe depsnds on the Guif for one-third to one hundred
percent of its oil imports. Dzpendence on North African oil has been
reduced more sharply than dependence on Persian Gulf oil, primarily because
Algerian and Libyan crudes compete directly with Nigerian and North Sea
0ils; as the latter are of similar guality and less expensive, they have
continued to bite into North Africa's market share. Still, in 1980,
Austria, Belgium, France, West Germany, Greece, Italy, Netherlands, Spaih,
and Portugal were dependent on these two sources for over 50 percent of

their total oil1 imports.
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FUTURE PROSPECTS: OPTIONS AND VULNERABILITIES FOR EUROPE

The world oil market turmoil has affected the perceptions of many
policy planners. Many people feel that the current glut has enhanced the
energy security of European nations. They expect the glut to continue, with
demand falling énd QPEC as well as non-QPEC supplies rising. This may well
turn out to be a false sense of security, which may hafm the longer term
policy options and growth prospects of the European nations.

The analysis in this paper points to a nﬁmber of factors. First,
Western Europe's dependence on oil imports, particularly from the Persian
Gulf and North Africa, is likely to remain dangerously high throughout this
century. Any embargoes or disruption of supply from the key suppliers of
0il to Europe is likely to have devasting impacts on the European economies.
Second, the production -profiles and reserves analysis poiht to the fact that
the Persian Guif nations will continue to remain the major actors in the
world o0il market well through the early part of the 21st century, if not
longer. North African nations will éémain important through 1990, but by
the turn of the century, their lower reserve base would imply less crude
available from ‘these nations and consequently more dependence on the Persian
Guif. Third, expectations of continuous additions to non-OPEC supplies are
unrealistic. Some additions will no doubt be forthcoming but in much
smaller volumes. WNorth Sea output is expected to begin to decline in 1885
and then rise slightly later in the decade. North Sea output can at best be
expected to be flat at current rates through the 1990s. Mexican output
increases will be matched by massive increases in domestic consumption,
which is expected to rise to 2 million barrels per day by 1990, leaving net
exports of only 500,000 b/d above present export levels. Two new areas, the

Ivory Coast and Cameroon, might add an additional 500,000 b/d by 1990.
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Stil11, the oi) market's major actors will remain the Persian Gulf nations.
Fourth, Western European refinery capacity utilization remains at around 50
_percent in 1982. Such excess capacity will come under even greater pressure

when QOPEC export refineries begin to flood the market. The néturaT market
for the export refineries of the Guif is Western Europe. Many billions of
dollars of surplus capacity will have to be scrapped or shut down in Europe.
At the same time, European imports of refined products from the Gulf will
make European energy security even more fragile than it is today.

The options open to European economies are limited. At the same time,
it should be noted that vu1nerabi1itfes of the region to oil supply
disruptions are only margina11! reduced by the decline in 0il demand.
tong-term energy policy should become :divorced from short-term glut or
shortage considerations and directed. more toward policies which maintain the.
nnmentumzof:energy efficiency and supply .diversification. However, the
momentum of energy efficiency and diversification can not be left to private
economic forces. Specific and c1ear—£ut government policies are called for.
The European nations cannot rely only on the International Energy Agency's
policy recommendations, or short term-political expediency within their own
borders. More use of coal and natural gas should be encouraged through
government policy. Refinery scrapping and rationalization must be
undertaken in spite of union pressures or nationalistic sentiments to keep
some inefficient and outmoded refineries open. Diverse sources of supplies
of oil and gas should be sought. Unfortunately, such policies must eminate
from coordinated European action, a type of coordinated action which has had
Tittle precedence in modern Western European history.

More importantly, the European nations should realize that their future

energy security is highly dependent on actions of the Persian Gulf oil
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1

producers. Bilateral and multilateral relations both on the economic and
political front should be encouraged and expanded between Western Europe and
the Gulf producers. Furthermore, it goes without saying, that Western
Europe’s energy security is greatly dependent on political stability in the
Persian Guif at least for the next 20lyears. Ever preseht threats of
domestic upheayaIs and, more important1y, the possibility of foreign
aggression in the Gulf are direct threats to European security. The
European nations should watch and monitor closely the political and économic
development in the Gulf and use their influence, whenever possible, to stop

radical changes in the status quo.
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1. Eurcpe's Energy EZouation 1975 and 1980 : From the First
to the Secopna Uil Shock

As one runs through the comparative data‘of the European
energy position in 1973 and 1980 ( they are presented in table 1
a pumbter of obvious conclusions quickly emerge :

a) Total ersrgy requirements in uestern\Europe incfeased only
very sl$w1y between 1973 and 198¢ ( and probably not at all
during che decade 1973 to 1982 , althéugh data:are not vet

. completely avullable ) . |

) Indigenoué energy nroductlon rose significantly - w1th oil

playing by far the.mosu lmPDrtantrolefln this , gollowed
by matural gas apd nuclear power . . o

¢) Demand fo? oil decllned markedly in spxte o; much hlgher
indigenoﬁs production . As a result demand for oil 1mports
contracted even more sharply . The share of oil in total
energy consumption was reduced .

e) Overall dependence on imported o0il was reduced quite signi-
ficently , although this was to a limited extent due to a
shift towards imported natural gas and coal ; in those two
energy £ctors import levels rose modestly . Still : the
major burden of this reduction in overall import dependence
was borne by stepped - up indigenous supplies and overall
stagnation of energy demand .

It is instructive to compare those changes in the Furopean
energy position between 1973 and 1980 with the"conventional
wisdon"of energy exverts afterithe first oil shock in 1974/5.
Practically nobody amongst the established energy economists
thought that energy consumption could remain essentially flat
in spite of substantial ecohomic growth ; people ( such as
imory Lovins ) who did argue that expectations about future
energy requirenments were wildly exaggerated,were considered

ezctic birds - interesting but useless .

"or®Western Europe" is used interchangeably for the
ecoers in Burope .
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Most experts also assumed that higher oil prices would bring
forth very vigorous development of alternative sources of energy.
Nuclear power, in particular , was seen as & major contridutor
to changes'in energy consumption patterns , 5ut there were also
great hopes for additional oil , natural gas and coal produciion
wittin the OECD region , and within Western Europe .10thers ,
.'however ;‘cautloned ‘that at 1east for the. OECD region. taken Yo~
gether , additional supplles of 011 would only be sufflclent
to compeﬁsate for US oil proauctlon declines in the lower 48

‘states ,jthat the development of alternative sourcn5'such'as

: jcoal nuclear ’ aud synfuels could well be slowed by thelr S0=

‘-c1a1 and econom;c eosts and rlsks . As 1t turned out ;"those
sceptics were basically correct - the development of domestic
production of emergy in Western Eurtpean countries has been less
successful than hoped and expected in the mid-1G70s ; the great
strides suggeste&'by table 1 are somewhat deceptive in that they
include the period of opening'up 8 major new energy province

in Yestern Furope , the North Sea, with its o0il and gas . In

the future , such a bonus could only come from a massive expan-
sion of nuclear energy .

A1l estzblished experts were yrong , however , as far as the
evolution of energy demaond was concerrned . It was the relative
stagnation of energy demand over the past decade , which made
najor progress towards reducing energy import dependence possib-
le . This very slow growth of energy consumption ( which pushed
the somehwat dubious correlation between ecomemic growth and
energy consumption growth from 1 ( i.e. 1 % economic growth
required a 1 % increase in energy production ) in thz period
-1960 to 1973 to 0.1 ( i.e. with average economic growth of

2.5 % annually in the OECD , energy demand grew by only 0.2 %

D.2.) for the years from 1973 to 1981 .2In fact , it is now
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virtually impossible to project the future relationship between
economic growth and energy demand . More meaningful is a secto-
ral analysis of energy consumption, which can take into consi-
deration structural changes in European economies ( for instan-
‘ce, the chenge from industry to services, and from "0ld", ener-
By~ 3 1nten51ve 1ndustr1es such as steel to new 1ndustr1es such
as electronlcs and communlcatlon ; cycllcal asp°cts of energy
COﬁShEDulOn ( EGOHOmlC ~recessions affect energyhlnetn51ve 1n—
‘dustries partlcularly seriously and thus tend to uompress“energ"
consumntlon beyond what would’ be 1mp11ed by'the underlying
-,changes 1n consumptlon patterns ) % and the ad;ustment to hlgher
" enerey 1 prices in the shape of greater energy efficienty’ .'L'

All three of those elements ( structural change , cydical
aspects , and effects of higher prices ) have been at work dur-
ing the period under consideration - althéugh the longer - term

implications of the second o0il shock were atill t¢ come in 198o0.
Thus, the consumption patterns in‘that year can reasonably be
taken as a picture of adjustment to the first oil shock plus
the cyclical downburn triggered by the second oil crisis ( but-
even there, the full effects were to become evident enly in
1981 =nd 1982 ) . Much more difficult, however , to decide is
the contribution made by each factor in reducing energy require-
ments so much below what had been envisaged .

_ Beyond this virtual stagnation of energy consumption , the
reduction of oil import d&pendence was achieved through a shift
in energy consumption patterns , away from oil towards natural
gas , nuclear and , to a snoall extent , coal . Overall , this
shift was not very dramatic , with a decline of o0il's share frec
about 59 to zbout 52 % of total primary energy requirements be-
tween 1973 and 1930 .Nevertheless , this modest shift could not

fully rely on rising indigenous production of +those altcrmative



sources of energy but had to draw on increased imports of natu-
ral gas, coal { and uranium ) .

Tzble 2 completes the picture of Furope's energy development
since 1973 with a look at some individual countries . This set
of:iigufes shows that aétual developments have differed very
much from country to country , with total energy requirements
in the “g eclznxng qulte st rongly , while domestic production

"of 011 and gas surged ahead ) thus leaving the country praCulcal
':ly enerzy - self — suff1c1ent in 1980 . France and the FRG both
"~ .8how snall increases 1n total energy consumptlon but “J:‘ecmc'l::n.cns-i

-+ in o0il consumptlon v Thls reductlonwas more pronounce& ln Fran-

'-fqﬂce . where the Shlft towards ( 1mported ) natural gas and coal

”I-as well as to nuclear power was V1gorously pushed by the govern—
ment , while the FRG traditionally relies more on market mecha-
nisas . Overall, howéver s the differences in performance were
less than one might:haﬁe expected , given the spectacular suc-
cessses of the French nuclear prograﬁme and the difficulties

encountered by nuclear power in‘Gerhany A1) told , the FRG in
1980 still was in a'more confortable energy position -~ its large
coal production , as weéll as sizeable supplies ofdom estic na-
tural gas more than compensated for French advances in nuclear
energy - 211 the more so as the poor energy .- resource endow-
ment of France was painfully felt in detlining production of
coal and natural gas . The case of Switzerland illustrates the
limited possibilities of resource - poor countries - although

this country is fortunate in having fairly smple hydropower .

2. pendence 1981 : Patterns of Suvply
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Western Europe has thus been able to reduce its overall
energy itport dependence quite significantly - from 62 % to 487
between 1973 and 1980 , with further progress since . The share

of irported o0il in total energy requirements declined even more:
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from 58 % to 42 % . Again , this trend hassince been underlined.
loreover , the share of OPEC suppliers in total European imports
of oil was 81% in.1980 - but only 75.5 % in 1981 . Thus , depen-
dence or OPZC supplics , expresssd as a percentage of total
energy requirements , fell below 34 % in the early 1980s . The
‘regional distribution of sources of supply for 1981 showed the
f&ilowiné’pidture 3 of total European 0il imports of 504 7

pill.t . ‘some 279.4 or over 55 % ‘came from the Gulf reglon ;"
2 further 18.1 % ( 9.6 mn t) from Africa , 4.7 mll % or
5.9 % f“om the western hemlsphere Y and 8. 9 mill.t or close~
£0o 20 from others . 1nc1ud1ng the USSB wlth 30.3m111 t -if;.

| In oﬁher words : levels of dependence are still qulte ‘con=-
siderable . Whatever the progress made , there can be no doubt
that Western Europe remains ©icd to oil supplies from OPEC
.fegions . Dependence per se , however , is not ﬁecessaril: a
problem - it can be economically advantageous (uif it.involves
supplies which cannot be procuzed at comparadble cost at home )
and politically harmless , if it does not imply vulnerability,
as well . Vulnerability might be defined as"dependence plus" ,
as & situation in which supplies from abroad might be subject
to serious discontinuities which cannot be easily removed by
the importing country ; in which the consequent shortfall can-
rot easily be absorbed or balanced out through alternative
supplies and/or painless cutbacks in consumption ; in which ,
then , the cost entailed by the interruption is very high .

0il icport dependence in that sense cléearly still is a prob-

lem . The voleatility of Middle East politics has produced nu-
merous explosions with conseguences for world oil flows - in
1648, at the time of the foundation of the state of Israel ;
in 1951 to 1953 , during the Mossadegh oil nationalisations
I

in Iran ; in 1956 and 1967 as a result of “sraeli - Arzd wars ;
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in 1975 , again in connection with an “sraeli - Arab war N
there was the oil weapon ; and in 1978)9 , the Iranian re-
volution. . There can be little doubt that during the next two
decades , more surprises are in store for world oil markets .
They zre likely to come from the 1Middle East - but they need
to be confined to thlS area . A study by the US Department of
;3 eTgy £h ought a 5 m111 b/ﬁ 1nterrupt10n of supplles had a pro-
bab;;z*y of 50 - 95 % over a decade dependlng on the assump-
tions made ; for a sunplv shortfall of .10 m_ll b/a , the s“udy ’
sees a %0 A probablllty over ten-year perlod as the most llke-
iy guess-._rlhns . supply ulsturbances must be cons;dered qulte
2'11kely - thls fulfllls condltlon number one of “our deflnltlon
of vulnerzbility , simece it would wunder mogt scenarios not be
easy fcr the importerslto‘remove‘the‘cause of the disturbances.
Copdition number tﬁo stipulateS'thgt-crisis nanagement might
not be able to contain the costs of ad justment to the shortfall.
Demand for oil is mo%t very elastic in the short Tun : in other
words , consumption cannot be lowered very much without serious
economic and social inconveniences and losses . Alternative
sources of supply - eitner in thé form of mobilised standby

prodéuction from oil exporters unaffected dy the cause of the

problea , or through fuel-switching in dual-capable boilers

L)

for instance , in power stations )} « would not necessarily
be gble to replacermuch of the shortfall : Spare oil production
capacity will probebly be largely concentrated in the Gulf

2nd thus not necessarily available ; and the possibilities of

fuel~switching are , in any case , limited . Stockpile draw -

fa1]

owns ané rationing programmes are then the next lines of de=-

ence - and | ’ ~ they are problematical

Hh
4]

rinstruments of vrot:ction . Thus, crisis mamagement capacities

( the command over technical, physical end. manzgerial resour-
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ces needed to facilitate smooth adjustment in situations of
supply shortfalls ) might not be sufficient . One might also
argue this point historically : during the past decade , there
were two major supply crises which were managed relatively bed—
1y , egzinst one { in 19€o/l,resulting from the Iran/Iraq war)
where crlsls management s for a variety of reasons , was qulte
SUCCGSSLdl ; Thus, there must be doubts sbout our ablllty to
ccpe well with the next crisis . }

Condluﬂon three for establlsnlng the state of- vulnerablllty

has to do with overall costs - and those have been m3551ve_even

' . in the case of relatlvely small sapply shortfalls . The éhort—

fazlls assocmeted with the Iranian reVOlutlon and its aftérnath
never reached the levels needed to trigger the International
Energy Ageﬁcy Epmergency .Allocation system , and OPEC production

- ceeded figures
totals during 1979 for every single mpnth ex-/ in 1978 ( otker
OFZ0 suppliers filled the gap left by Iranian production cut -
backs reasonably well ) - yet this small shortfall , combined
with s%eck movements which procyclically accentuated pressure
on supplies , was sufficient to cause a second oil price ex-
plosion which , in turn , led to a loss of about 5 ¢ of OECD
real income in 1980 , end close to 8 % in 1981 -~ a sum approach-
ing $ 1,000 bill. or % 1,250 per head in all industrialised
countries . QThose figures represent necessarily only rough ap-~
pro:simations - but they are conservative in assessing the eco-
pomic consequences of the price explosion , and cannot even
teke into consideration less tangible political costs such as
the weakening of the fabric of international cooperation .
Thece considerations - which try to define more rigidly

what constitutes , and whet does not constitute , a problem
with respect to energy import dependence - also make clear why

co far there has been little attention paid to import dependen-



with respect to coal or natural gas . The levels of depen-

dence implied in the data in tables1 and 2 sinply do not con-

stitute vulnerability . Experiences with losses of Algerian gas
and Polish coal kave shown that supplies of those fuels could

"nll be-disruptoa , too - but those ‘experiences .also: demonstra-
ted that’aé% shOthalls /'lﬁé351ly be substltuted and/br absorb-

ed .

3. From a,he_Present into the Future : Diversified Energy Struc-

tures . Broader L‘SKS

This éxclusiVe_conSideratidn.of1enefgy]Sééﬁritffiﬁﬂtérmé
¢f o0il security will in the future no longer be appropriate .
411 forecasts and projections about the evolution of Western
European energy demand to the year 2000 assume significahtly
higher levels of import'dependence for coal and natural gas ;
nuclear power, generally credited with good chances for an exXs
panded role , reliss , of course , on uranium , which will also
have to be imported by most European countries .

Table 3 presents the projections by the IEA's 1982 World

nerey ODutlinok . Two scenarios are considered : the central

assucptions are a decline in the real price of o0il to 1985 and

ck

%3

zen & constant real price in the high demand scenario . Econo-
mic growth averages 5.2 % from 1985 onward in this scenario .

he low energy demand scenario assumes slightl y lower economic
growth rates after 1984 , and a 3 % real increase p.a.in oil
p:ices from 1984 onward . The IEA projections are compared in
the table with estimates by Exxon‘s;o as to provide a different-
1y colovred glimpse in the crystal ball ., Exxon's projections
ere considerably lower in terms of overall energy demand , and
consisvently less bullish about coal and nuclear. To a large
extenv , these differences can probably be explained by the lo-

4

wer growth rates projected by Exton .
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Both sets of estimates are enough in agreement with each
other to allow some broad conclusions :

-~ & more or less stable -or slightly declining production of
0il and gas in Western Europe

- probably ot much increase in so0lid fuel production , either
(21though the IEA sees some expansion by .2000 , this seems
to be coloured by Brltlsh(and German) offlclal Optlmlsm .
which by now looks not very conv1nc1ng DR

- a strong expansion of nuclear power -

- declining oil 1mports throughout"the.perlod ,?althougﬁithe
IEA proaectlons show a wlde margln of uncertalnty towards
the turn of the century , indicating the posszblllty of a
trend reversal

- rising levels of imports of patural gas , coal and ( al -
though this does not appear in the projections itself ) of
uranium . |

The share of o0il in total energy consumption will continue to
decline , and with it dependence on imported o0il in terms of
its share in total enerzgy consumption . This.is , however ,

a priori not a very useful indicator - it in effect assumes per-
fect interchangeability of fuels . In reality , the possibili-
ties of switching from one fuel to another at short notice ,

ané even with some lcad time , are limit?d . 4 more meaning -
ful indicator of dependence is, therefore , the percentage

of imports in one particular energy sector . And it is perhaps
more interesting to note that dependence om 0il imports in thosy
terzs will probably not decline very much more , wnile that on
natural gzs , coal and uranium imports will increase . Western
Zurope is thus faced with a diversification of import cependen-
ties .

This reises a number of interesting new issues . The first -
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which already has come up extensively in connection with the
Western European gas pipeline deal with the USSR - concerns the
impzct of a diversificetion of risks on the overall energy se-
curity risk . The Western European argument has been'that such
a diversification has & positive impact on overall risks; the
Us response . sometlmes apneared to 1mply the opp051teu. In
fact there is nrobably no general answer to thls questlén .. ;‘
it depends - but on balence, one mlsht:well conclude that 1t

~ does not make mu&h difference'Whether“7o or 8o f of total 011
requlremenus are 1mported-- ‘as.long " as ‘the addltlonal 1mports
¢ ;esultlng from“lesser efforus at le3:51flcat10n ) -do. not |
themselvss make a supply dlsruptlon more 11kely ( by puttlng
pressure on available supplies ) or less manageable ( by absorb-
ing spare capacity which could be used in a crisis )

A second , more central question relates to the issue of wvul-
peradility with‘régafd.to energy sources obher than oil . The
criteriz usef in this‘essay - probability of disruption , posi-
sibilities of successful crisis management , and costs of short-
f2l1ls - have thus to be held against 2ll four major import;re—
lated energy sectors , that is to say , 0il , coal , natural
gas , and uranium . We can discard problems with regard to coal
and uranium fairly ezsly : most imports will come from indusiri-
alised countries such as Canada, Australia and the US ; possi-
bilities of adjusting to shortages are ample , and - with the
exception of South Africa , another major fubture supplier of
coal and uranium , the causes of possible shortfalls could
probably be removed without great difficulties ( they will in
21l likelihood consist either in labour disputes or in techni-
cal failures or natural desasters , in themselves quite unlike-
1y to reaci: major proportions )

The gituation is different with respcct to natural ges .
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There , imports will come from Algeria,libya snd the USSR -
and , in addition ., perhaps frox West Africa ( Nigeria, Camer-
oon ) z=d the Gulf - i.e. from OPEC and the Soviet Union .
Algeria and the USSR will - even if only firm contracts are
counted - reach merket shares of 30 % and more in several VWe-
stern:Europeanfnatural;gaSﬁma;kets:,-The possibility of supply
disruptions =~ eitﬁer for'réasons of economic pr'political‘cé;t,
ercion or because of turmoil in produqer Tegions -'cannot.ﬁég;j
€isregarded .:Thus, the firstscondition;fbr‘vulnerabilitf‘is;fl
At‘tﬁérgémétimé ;_theﬁﬁarket,shéreé:reachea_bylﬁhe USSﬁ;%ﬁ@
Algeria , separately and in conjunction ,‘are sizeable enough
to pose serious potential management probleas . There are, to
be sure , considerable flexibilities built into the Western
European natural gas system . They consist of
- a large and well- integrated European pipeline grid , which
allows shortfalls to be distributed widely ?nio roll in
. 2dditional suppliés from within Western Europe
- considerable surge capacity in the Wetherlands and , to a
snaller extent ( and depending on circumstances at the time
0of disruption ) in Germany . There might also be some flexi-
bility in stepping up production in Norway

torage . lMost storage capacity at present is needed to cope

|
mn

with seasonal fluctuations in cdemand , but capacities are
expanded and this will yield a strategic reserve in some
countries ( France, Italy )

- inter—uptibe contracts . A sizeable share of natural gas
is nerketed in Western Europe on the basis of contracts

snich allow suppliers to disconnect customers for limited

i

peziods. Again , this instrument is needed to balance supply

» - E5
=i seasonally varying demand . Bub interruptible contracts
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inply the existence of duzl=fired burners , and thus offer
possibilities of fuel-switching even for prolonged periods -
“provided , alternative sources are available . Most dual bur-
ners, however , are eqﬁipped for the combination gas/oil .

~
This would not be all that help ful if both o0il and natural gas

- Were arfected,by sunply dlsruptlons -

' Eh : exlblll*y of the Western Euro&ean natural -gas - system
- is exnanalng constantly - but so ggﬁimnort dependence 1n the
late 10805 and 10905 . The European Comm1351on has probed the
pOSS*ullltleS of abeorblng supply shortfalls of 10 and 25‘%-_-
for a 51x-month.perlod uurln the w1nter season of l 90 tl

- conueuded that there would be no major dlfflcultles . Thls re;
sult seems to me somevhat optimistic - methodologically , it
does not look ét”the regional ( as opposed to the national )
implications of such shortages ; and a six months iimitation g
pight not be. the worst cenceivable\scenario « Thus, even in
1990 , sone guestion marks remain - and the problems could_well
increase s surge capacitﬁ in the Netherlanas diminishes and
import dependence grows further . Condition two for the existen-
ce of vulnerability thus must also be considered as present -
at least in ¢ 1990s , end as long as crisis managementC flexi-
vility e:pards along presently apparent lines .

The last c¢riterion for vulnerability is the cost of disrup-
tions after the easy options outlined above are exhausted .
This cost has two aspects : possible negative implications of
large price increases , and of disruptions in production and
well-being of citizens . The first aspect will probably not
be relevant with natural gas ) . Total natural gas
exports of the USSR to Western Europe will net some § 12 bill.
in 1990 and 2ooe?k constant $!5'; The contract structure for

natural gas exportc is much more rigid than that for oil ,
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and “there are (almost) no spot sales . Thus, dramatic price
changes are less likely than in the case of o0il . Even if they
- should occur, their impact ol the balance of‘payment-,lon infla-
tion 2x4 hence on economic lelCleS wbuld be much less dramatic
than in the case of o0il price explosions .

‘The, 1mpact of supply. shortfalls beyond 1nterrupu1ble contracts
“would 1arge1y fall on the re51dent1a1/commer01a1 sector*of gas
- consumption , which w111 will expand to about half of total i

‘demand 'in Western Lurope . Industr1a1 consumpt;on outsmde 1nter-

"truptlbée contracts are npt easzly substltutable'i‘and thls sec—

"'-7tor houla probaoly have to be protected so as uO*prevent losses

of 1ndust“1al procuctlon - Batlonlng of supplles to househglds
sppears to pose difficult problems , but if this could be imple-
mented , the.effect would be some inconvenience ( lowe: room
temperatures ) rathér‘tﬁan serious losses of material production
and welfare . Governments might be reluctant to put this burddn
on citizens , but in a serious crisis , it should be politically
possible ., Thus , withtthié third criterium , vulnerability |
certainly seems much less dramatic than.in the case of o0il .

4, 0il : Stiil the Achilles Heel of Ensrgy Security

Energy security concerns will thus broaden cver the next
few years - but o0il will remain at their core . The simplest
reason Suor this propcsition is volume : even by 2000 , Western
European oil imports will still vastly exceed ( in energy equi-
valence ) imports of other fuels . This has , of course , impli-
cations for econciic security - the bzlance of payment effect
of price increases , apnd inflationary pressures releted to such
incresses , could pose major problems for economic managementy
in themselves , even without a significant shortfall of supplie

inether the fabric of international economic cooperation
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in trade and finance could survive another oil price shock
such as the one in 1979/1980 intact , must be in doubt - par-
ticularly if such a price explosion. would occur within the
next Iew years a2t a time when the world economi stili tries to
adjust to the previous chgnges. Note that smaller oil price
percentage increases could in the future produce similar effects
,in térms of*fHeif ielé%iﬁnttd'GNP .*as the drematic aumps of
1973/4 snd 1979/85. Note, too that ( assuming si:nle or increas-
ing' ‘*" il'price‘t*ends ) 011 consumptior will tend to become '
concentrated in sectors where substltutlon would be. clff;cult
.oT 1m30551b1e 5 While the “fat"of relatlvely dlspensable 011
consumptlon will also be reducea by - efforts to enhance energy
efficiency . The decline in o0il's position in the energy equa-
tion could thus be partly compensated for by its heightened
importance . |

A second reason for assuning a continuing key role for oil
security matters has to do with the overlap of the oil and the
natural gzs markets . Some of the key suppliers are identical
( CPEC countries ) ; and it is possible to conceive of political
scenarios of o0il supply disruptions from the Gulf , which would
involve both Superpowers and hence draw the gquestion of Soviet
natural gas supplies to Western Burope into such an o0il crisis.
The two energy markets can thus politically not be entirely
§§arated .

0ii supply disruptions would thus continue to pose extraordi-
nary problens of adjustment - both in terms of absorbing a se-
rious shortfall of supplies , and of managing the implications
of possible large price increases . loreover, they could spill
over into pabtural gas supply risks . Given fubure levels of We-

stern European oil import dependence , a large shortfall could

be abascrbed only a2t high economic, ocial and political costs .



- 15 -

Thus, conditions two and three for establishing wvulnerability
will continue to be highly relevant - and there can be no doubt
. abteut the possibility , indeed probability , of other supply
crises.

This last point merits some further discussion . The future
pattern of 011 sunplzes to Viestern Europe 1s, of course y mnch
rore d$f£1cult to proaect than that for natural gas‘; St111
it scems reasongble to assume that Western European o6il 1mports
night increasingly come from the Middle East . Table 4 compares
two sets of estimates about OFEC export potentlal in 199o-and
2000 . xhey both show 2 s;mllar trend : OPEC export capacztles

will 1nprea51ngly be concentrated in ‘the Gulf - . In 2000 ;”fhe

share of Gulf countries in totzal OPEC exports could reach , ac-
cording to those projections , between 79 and 89 % . There are
reasons for assuming fhat this trend will indeed
raterialis2s : size of reserves , population , cost of installing
aéditional capacities . A number of non-Gulf exporters will in-
creasinglgjhard pressed to maintain production and to meet ris-
ing domestic energy demand . Although there are , of course ,
different policy options and mixes eavailable for those countries
{ they might either phase out oil exports , or squeeze domestic
demand to protect their export earning capacities ) , their dif-
ferences in terms of distribution of OPEC exports would not de
great . The increasing concentration of export capacities in
the Gulf region will undoubtedly enhance energy security risks:
the probzsbility of some form of turmoil in the region affecting
01l supplies must be considered high , and the volumes involved
could ezsily becone very substantial . lMoreover , any crisis

in the Gulf is bound to be followed very clesely by both Super-

povers . Thus, there is always a possibility of a major world

cTisis .
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Trend projections such as this one about the growing concen-
tretion of export capacity in the Gulf have, of course , always
be considered in the context of the real o0il market with its
cyciical ups and downs . Thus , at any given moment in the fu-
ture, the actual share of the Gulf might well be locwer - witness
- developments in recent months . Given the revenue requlrements
of Gulf and. non—Culf exporters , 8 reasonable dlstrlbutlon of
export patterns would be a full utilization of capac;ty in -the
‘ﬁOp-Gulf Tegions, with the Gulf countries playing the role:oi
Swing sﬁmp1iérs'.'Whether~this assumption'materialiseS','will
_qepena:on the degree of cooperatlon or confllct wlthln OPEC
In thlu scepnario , however , spare capacxty and thus a large
element of c¢risis management flexibility wouli}%ilconcentrated
in the Gulf{ . Political events in the Gulf which would affect
this spare capacity ( say,la newqregiﬁe innSgﬁdi Arabia with
a 5 mbd proéucfion ceiling ) would in themééi%es be sufficient

to transform the world oil situation .

5. Ceteris non Paribus : The Problems of Future lMarket

Instability

The political risk element in the present and future
0il equation is one crucial reason for a cautious use of pro-
jections . Politicel events could still transform the oil mar-
et over night ; they could drastically change prices and even
longer-term price trends and expectations . There is , however,
a second, perhaps less well agréciated element of uncertainty:
chazging cil rarket structures . The changing role of the oil
majors from producers to buyers , traders and refiners of oilj;
the proliferation of actors in the oil merket ; the declining

importance oI long-term contracts and the increasing role of

spot sales ( said to have reached up to 4o % of total trade
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in receht months ), and the growing importance of stock move-
cents ( which tend to exacerbate: the cyclicél fluctuations

of demand ) as well as the accentuation of OFPEC's role as the
marginel supplierssuffering from extreme fluctuationé in demand
for their exports - all this tends to favour market instability
axd, large prlce fluctuatlons » To thls has to be added the
'_g“Oﬁlng ¢ragmentatlon of the polltlcal enV1ronment of the 011
1'narket - the bitter confllct w1th1n the Gul* group between Te-
| voluulonary Iran ané conservatlve/ pragmatlc Bandl Arabla and

Iraq 3 the weeskening. of - US 1nfluence in. the’ Hlddle East and

':}'the contlnulng dcadleck of the Israelm-Arabvconfllct v.?j”'*

Tre 1nternatxonal oil market w111 thus probably be more
frarile and subject to fairly pronounced ups and downs in the
future , if efforts to bulld a new, viable structure of stabi-
1idr and control continue to fail - and prospects for a success-
ful structuring , be it by OPEC , by the IEA countries , or
through joint‘effbrté , appear rather dim at presept ., At this
time, this wvolabtility expreesed iﬁgg}f in downward pressure on
pfices . There is as yet great uncerteinty about the price le-
vels which will materialise , and even about longer-term price
trends . I do not want to pursue this further by adding ay own
guess about the future ; rather , it seems to me wice tc stars
from this assumption of uncertainty . Oil prices could , in
fact , be as low as $ 15 or as high as $ 50 in 1986 - and under
each scenario, they might well be again entirely different in
1987 . What are the implications of this proposition of uncer-
tainty for Western European energy security ?

A first issue to be considered concerns efforts to diversifs
evway from OPZC impoerts , and to use o0il more efficiently . WhiZe
there are probably good reasons to assume that improvements i

= - 1 13
vy efficiency will continuc to be mace , uncertainty abouv

‘2
nesg)
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future , and lower present price levels could well discourage
diversification. The problems here might be less on the supply
side - up to now,most projects cancelled were probablgﬁigrginal—
ly profitable , anyway - than on the demend side . Consunmers
migh?v well be reluctant to invest in alternative energy instal-
lations , and lack of demand could then feed back into lower in-
’vestment'in alternstive supplies . This seems to be happening
! the‘cése of coal . The net result of this would be higher
levels of dependence on o0il imports than might e possible . B
- .lioreover , if we ‘tzke into consiGeration what has beeﬁ=said be-

fore about growing market volatilhity end stoék wovements , there

'?‘woﬁldrappear'to be greater potential for suddem surges inm ‘oil

demand , which might quickly run into supply bottlenecks .
Secondly , do falling oil prices and market instability af-
fect the ?robability of supply disruptions and price jumps ?
On balance , I would argue that they do . The fairly drastic
- fall of oil income to OPEC from § 275 bill. in 1980 to perhaps
202 pill.in 198é3£as already created economic and political
problems in some high absorbers ( for possible international
ramifications of such difficulties , reflect on the expilsion
of illegal immigrants from Figeria ). Squeezed by inflation ,
the revolution of Tising expectations and a declining ability
to meet demands , the social and political stability of prolu-
cer governments could come under pressure ., Such a situation

also would accentiate the risks of regional tensions and con-

]

flicts . This could produce unitended svpply cisruptions due

to domestic or regicmal turpoil - and on talance, this risk ,

although slweys preseat, might now be greater than before .
There-is, hewever , znotker consileration which points to

a similar conclusion . This time, it concerns CFEC policies .

rezl ezrpings from oil will produce frustration

3
]

. .
Lae Croszol ©

‘.
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and a strong desire to compensate for"lost income" in the past
once the opporvunity arises . Producer countries could thus,
feced with & surge in demand fuelled in part by stockpiling ,
rzpidly grab opportunities to meximise revenues per barrel .
One might fird in such a situation additional production ceil-
,1ngs at 1ower 1evels than up to now 48 full exploltatlon of
'fthe onnortunltles of sales at spot prlces ,.-and 51m11artstcps
to EXplOLt the occa51on . A'coordinated OPEC policy of modera-
ﬁion under such circ ugsuances uould be ex*remely alzflcult ;
Seudi Aranla alone could perhaps muster -enough welght and spare
:capacxty to prevent another prlce hike , but - there must be doubt
“. . and willing™*
es to whetLer ngad would polltlcally ‘be-gble/to go it #lone.
There are at least mejor uncertainties here , which are not un-
related to future developments in the Middle East as a whole ,
The probsbility of disruptions wi;l thus in ny view be in-
fluenczd negatively by-ga;ketﬂinstébility<and.£alling_priCes.
But isdzat about Westerm Europeah (and OECD ) ability -to absordb
ané manage sbortfalls ? One observation to be made here is pay-
chological : falling o0il prices will in 21l likelibhood not encon
rage governments te take the energy security risks seriously
enough + Thus, crisis preparations might slacken . Secondly ,
much will depend orn at what moment a crisis occurs . Both the
first and the second oil shock were accentuated by a situation
of rzpidly rising demand for oil and energy , vhile the non -
evept of 1980/1 in conjunction with the Gulf war had much to
do with falling demand . This will be even more important in
the future . As noted before, crisis management flexibility
in terns ofcutting the fat"” will tend to decline in the future
(although falling prices will slow the process ) . Refinery con
version , on the other hand , will increase flexibility , al-

though again this trend could be fowed by the pressure on price
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In 2 situation of supply shortages under conditions of under-
lying upward demané pressure , price explosions could probably
be only contained by a sophisticited use of stockpiles and/or
recourse to OPEC spare capacity . This capacity might not be
aveilable due to political reasons’'. A full exploitation of all
elecents of cr1s1smanagemengt flexibility in both producer. end
ftconsumer countrles would probablyp;equlred to contaln tne 1mpact '
of 2 major shortfall'under such clrcumstances "Thls presunposes
~cooperation between the two groups' Whether such cooperatlon
"wlll be DOSSlble depends, pf course s OB & number of polltlcal
precond*tlons One of thenm mlght we11 be the degree of coope—~
‘ration and dlalogue before a- crlsls':

Overall, then , one cerftainly cannot be sanguine about the
implications of growing market fragility on Western Buropean oil
security . The risks will chan ge ; fhey will be concentrated
in periods of demand surgeé . But theif,aimensions will be as
critical as before ; and government precautions against the
dengers of supply disturbances might slecken . Moreover , We-
stern Europe will have to think about new energy security prob-
lems, in particular with respect to natural gas . This, too ,
will require some attention by governments . A third political
challenge posed by the Western European}gnergy security outlook
concerns the issue of market volatilitéﬁtuaﬁe international oil

ariket has never functioned under conditions of competition and

H

Lot ]

Tegmented control ; and the peculiérities . of this market
mexe iv unlikely thet if could function well like this . Oil

is too important a2 commodity to be left to market forces zlone.



Uesﬁgfﬁ'Eﬁrope!s Ene@gy Balance , 1973 and 1980 ( mtoe )

: Iﬁports
1973

687
36
.7

- 730

Total Reguircmentis

1980 .
520
54
19

593

source : IEA

Individual Cbuntries1-Energy Balance ,

Table 1:
Production
1973 1980
oil 20 -422
coal 229 226
natural gas 16 159
nuclear 50
other 91
total © 457 %'649
Table 2
Production
FRG oil 6.7 4,7
coal 92.8 90.3
natural gas 15.4 14.6
nuclear 2.7 1lo.l
other 3.5 4.3
total 121.1 124.0
UK oil b.§ 81.2
coal 78.5 74.8
natural gas 25.0 31.9
nuclear ?.2_ 9.0
other 1.2 -1.2
total 112,32 198.1

Inports
"146.5

..12,2

'H.a.

116.5

- 009
0.7

133.2 °

-6.5
28.7
n.a.

155 .4
1.7
1.3
9.2

1975 1980
707 oHe
265 280
123 178

bo

91
118/ 1245

1973 and 1980 ( mtoc
Total Requirements

153.2  137.9
82.4 83.8
27.6 45.5

2.7 lo.1
2.5 4.5

266.4 272.2

116.9 82.9
77.6 76.1
25.7  41.1

7.2 9.0
1.2 1.2
224.0 201.4

Imponrt dependence

in Yo )
1975 1980
97 &1
1 19
G 11
Nails N.a.,
62 48



Table 2 , cont.'d

l.pfoduction ' & imports total revuircments

France

0il 2.1 2.4 129.6 113.4 122.5 109.3

coal C19.0 4.6 lo.o 21.9 30.9 5.7
natural gas 6.4 . 6.3 7.7 16.5 13.8 21.9
nuclear T35 0 144 n.a. n.a. 3.5 14.4
other {11,5 : 16.§ -1 § (0.2) 0.2 o 11.3 16.8
total ﬂi42,5 54,3 ; 147.1 152.0 182.2 198.2
_Switzerlanq
o1l e -, 15,1 13.1 15.1 13.1
coal 0.2 0.2 6.2 0.5 0.4 0.7
natural gas D .- o 0.2 | 0.9 0.2 0.9
nuclear 1,5 . '3.4‘:j n.a. n.a. 1.5 3.4
other . 6.8 8.0 - . - 6.8 8.0
total 8.6 11.6 15.5 14.5 23.9 25.0

ources : OECD Energy Statistics ; IEMA Annual Reviews



Table 3 Western Europe :

oll

A
production 128-1%3
imports 4o8-U450
total 541578

( Import depen)— (75-78)

dence ,

producﬁion lo9-149
imports - 359641
total 208-750
( Import depen - (71-85)

dence, % '

B
160

4o2.

562

'(72) (37- 58)

o
w7
- 561
(74)

1990

coal
A B

| 220-236 202
137-149 109

367~385 311

2000

'290-300 215

271-279 184

569-57. 399
(48-49) (46)

(35)

The Energy Outlbok According to IBA and kxxon( atoc )

natursl pas nuclear other total
A B A B A B A 3
1l60~170 150 199-206 167 111-120 159 84%-850 820
9o0-loo - 7o - - - -~ 635-099 570
260 220 1199-206 167 111-120 159  1478-1549 1550
(35-38) (32) - - - - (43-45) (1)

125-150 137-162 266-296 240 “170-190 144 1o20-1025 930

130~140 88~113 - - - -~ 778-lo42 673
255-290 250 266-296 24o  1lo7-190 144 1803-2062 160:
(48-51) (55-*45) - - - - (43-50) (42)

sources : IEA World Energy Outlook 1982
Exxon , Encriyy in Europe , Dec.1982



Table

\

PEC Countries { ubd )

Saudi Arabia
Kuwait

UAE

Qatar

Iragq

ITran
subtotal

Libysa
Algeria

Indonesia
Nigeria

Venezuela

a
tgtal OPEC

total ‘est.produce
ction capacity

a) including

ISEIN N
4 : Future Export Capacities of O
T e mnwE
~ - Productiodn

0.3 9. Lo 9.4 l2u
1.8 15 '7 1.2 AR
17 20 R0 1S5 20

+,1980- | “3" *1990° = 2000

" 0.5 "0.3 . 02 0.2 o
2.7 3.5 <TE3.5 ko
105 D0 2.0 R0 L0

Domestic Consumption Lxports
1880 1990 2000 1980 1990 2000

' A B A B A B A it}
906 101 "l 1.? !pt’f' 9.7 8-3 9.9 ?.? 10.8
0.l 0.2 0.0,0.2 .08 1.7 1.2 1.6 1l.o 2.1
'001 002 0'-2' 0.2 O"f, 106 1.8 3.-8 1-3 1‘7
0.01 0.02 0.62 0.02 0.2 0.5 0.5 0.2 0.2 0.1
0.2 0.4 0,:‘ 007 tj'{l} 2-5 3.1 5-2 2-8 3-4‘

0.6 0.7 00 1.5 4 0,9 2.% 2.4 1.5 2.1

18.5 19,7 2.418.8 214 1.6 -

1.8 1.8 ur 1.7 ¢
211 0.9 6 0.7 O
-‘_-‘:..'.-'1.6- .. 1.4'r”oq 1!2 ,'r
2, ‘1.8 0 115 e

2.2 . 2.2 Q-O 3.0 Q-o

2.6 2.5 4.3 25 16.9 17.1 19.1 14.5 20,2

0.1 0.2 04 0.3 0.2 1.7 1.6 1.3 1.4 1.3

O.l 003 OJQ 0.4 0’3 1.0 0-6 005 003 0-1

0.4 0.9 0.9 1.2 1< 1.2 0.5 - - -

0.2 0.5 05 1.0 /-6 1,9 1 .30.9 0.5 -

0.4 0.7 0.721.2 7/ 1.8 1.5 1.3 1.8 0.9

27.6 28,1 280271 3o 2,

S 55.2 2901_34.1 27.8“‘33-5

Gabon. & Ecuador

9 5.5 S0 8.7 A2 24.6 2.6 23,1 18.4 22.6

sources : IEA Wo?ld Inergy Outlook
N.Ait-Laoussine
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Cft. , e.qg., OECD , Energy Propsects to 1985 , Paris 1974
IEA , World Energy Outlook , Paris : OECD 1982 '
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OECD Economic Observer , March 1982 ; IEA ? op.cit., p.b64
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THE SOVIET UNION AS ENERGY SUPPLIER

Tony Scanlan - BP

The last ten years have seen the most fundamental changes in the world
energy market. Ten years ago, Easter 1973, USA oil import quotas which
had had the effect of largely divorcing the 1argest oll consuming nation
from tﬂe world of oil trading, were dissolved overnight. The basic
reason for this was the failure of 15 years of protection aimed at
stimulating relatively high cost American indigenous oil production to a
level necessary to maintain an effective level of self-sufficiency for
the USA. Some increase in United States oil imports had been allowed
throughout the period and, as a result, between 1958 and 1970, United
States imports rose from about 1.5 m.b.d. to 3 m.b.d.; but production
then peaked and in the following two years imports doubled again. Quite
simply, stimulus to raise production without any equivalent stimulus to
curb consumption could not continue. Are we observing a similar

phenomenon ten years later in respect of the USSR?

During this same period from 1970, (when USA production peaked) USSR oil
production has doubled making the Soviet Union number one 0il producer in
the World. USSR and Comecon oil markets havé continued to remain al
system self-sufficient and therefore only marginally related to oil
trading in the rest of the World as a result of this ability to raise
production, but, of course, during this period consumption in Comecon has
continued to rise almost in parallel and the other Comecon nations do not
share the ability of the USSR to increase oil production. As a result,
Soviét exports outside Comecon have remained very broadly on the same

level, contributing some 4-6% to supply in the Non—Communist World.,



During the period since 1970 the rising demand for oil in Eastern Europe
has twice caused a rise in non-Soviet imports of oil. The first period
ended'after the first world oil cfisis in 1973 but returned more
noticeably from 1975 throughout the next four years. The major problem
that this trade posed, for a non-convertible currency area, was the
ability to develop and sustain hard currency exports. Could this be

done?

1979 provided an abrupt answer when oil prices on the world market
exploded for the second time and imports into Eastern Europe from
non-CMEA sources fell away and have not yet recovered. But the change
has not been confined to Eastern Europe. Today I would like to suggest
that the world energy scene in the decade of the eighties - and therefore.
the economic scene — has changed as significantly from the seventies as
the seventies differed from the sixties: and that this is as true of the

Comecon Bloc as it is for the rest of the world.

At the same time there is a strong persistent theme throughout all three
decades and which also applies as much to the Soviets as to ourselves and
that is that the days of cheap, easily accessible petroleum supply which
can double every decade in order to sustain the economy are over. For
the non-Communist world that period ended with the sixties: for Comecon

it ended with the seventies.

In both cases the supply projections - surprising as it may sound to some
ears — have been reliable if uninspiring: it is the demand projections

and therefore the economy and world trade that have been forced to adapt.

In theory, if adaptation is flexible and sensitive, there is no need for



crisis - there is still high cost oil and also other sources of energy,
at a cost, and with these should come efficiency and lower energy
consumption in every aspect of the economy. The proportion of each
dollar spent on investment instead of consumption has to go up, but the
potential of energy efficiency should alleviate any slowdown in the
economy. Why then, are both Comecon and OECD now obliged to face lower
growth rates in the economy - say 2% or 3% per annum compared with twice
or three times that rate enjoyed previously? 1Is there a common endemlc
oversight in both the major world economic systems? This question was
put by one of our ieading economists to his Soviet counterpart at a
conference recently and drew the cryptic comment "Tell me, comrade, did

your authorities listen to your geologists?”

One reason why “doubling every decade™ continued longer in the Soviet
Union is the relatively late start in major oil and gas production
compared with the non—Communist world. Back in Tsarist days at the turn
of the century, Russia produced more oil (largely from the Caspian Basin)
than any other nation, but the early Five Year Plans and especially the
Stalin period favoured coal. When Stalin died, thirty years ago, USSR
0il production had re-centred on the Ural-Volga fields developed during
and since the second World War, when they were less exposed to German
advance into the Northern Caucasus; but USSR pfoduction in total was 6n1y
about 30 million tons per annum (m.t.p.a.) i.e. 600,000 barrels per day
(b.p.d.). By 1970 this had risen ten-fold, still dominated by the
Ural-Volga area — about the size of Iranlan production at its peak - but
during the sixties vast new deposits had been discovered at the

“Third Baku" in the West Siberian plan. Virtually the whole of the

subsequent development of All-Union production has centred on this reglion



ever since.. USSR production has doubled since 1970 despite a progressive
decline in Ural-Volga output since 1975, and this is almost solely due to
production developed in West Siberia, in particular the super-giant field
at Samotlor which alone provides 3 million barrels per day or one quarter

of Soviet o0il, now again leading the world at 12.2 m.b.d.

Natural gas has followed a very similar pattern, although, as I shall
describe later om the reserve base is much greater than it is for oil.
Production has risen ten~fold since 1960, and the earlier Caspilan,
Ukrainian and Ural-Volga fields have been superceded by immense
discoveries in Central Asia, Orenburg Oblast in the extreme east of
European USSR, and in the west Siberian plain up into the Ob Delta
region, where the Urengol and Yamburg fields are among the world's

largest.

The West Siberian plain now provides over half of All-Union production of
both oil and gas. Its potential is still rising, especially in natural
gas. All-Union production of gas is plannéd to rise by over one-third
during the 1981-85 Five Year Plan, mailnly as a consequence of development
in this area. USSR 0il production growth however is close to its peak
because of continuing decline in the "First and Second Baku" regions, the
Caspian and Ural-Volga: but "Third Baku" Siberian developments continue
to provide enough to offset decline in the older areas. Minor production
continues to be developed offshore Sakhalin in the Far East, offshore
Lithuania, in the Ukraine, the eastern shore of the Caspian in
Kazakhstan, in the extreme north—east European Koml and Pechora region
and minor discoveries even as far afield as Kamchatka. But the success

of the 5-Year Plan depends on West Siberia almost totally, and it is a



modest plan for oil - about 20 million toms growth in the period whereas
in the past decade the annual increment in the oil output was as large.
By 1990, on the rather flimsy evidence avallable from Soviet sources,
West Siberia could be providing two-thirds of both oil and gas
production. By 1985 the amount of All-Union gas production will roughly

equal the oil production in thermal value.

The scale of Soviet oil and gas producfion and of West Siberia in
particular can best be gauged by comparing the Soviet energy balance with
that of the United States. Currently -~ 1981 at present being the latest
complete figures for total comparisions — the two nations energy volumes
are equally impressive: the USA produces about 32 m.b.d. of energy. This
assesses hydro and nuclear power at the high factor, i.e. fossil fuel
displacement into electric utilities for both production and consumption
purposes; and equates all fossil fuels at oil equivalent (0.e.). United
States energy consumption is about 36 m.b.d., requiring oil imports of

5 m.b.d. partly offset by coal exports. USSR energy production is about
29 m.b.d. with consumption of 24 m.b.d. Ciearly, it is a net exporter of
energy, of which 3 m.b.d. is oil, making it at present second only to
Saudi Arabia among oil exporting countries. Its gas exports, as shown in
BP's 1981 Energy Review, constitute the largest single internaticnal

movement of gas in the world, 42 m.t.o.e.

However, when Eastern Europe is added to the Comecon internal energy
balance, apart from a net surplus of coal (in normal times for Poland)
the Soviet net export surplus is considerably reduced. Eastern Europe

has to import 80% of its oil and over half of its gas.



To summarise, the USSR produces 12 m.b.d. of oil, consumes 9 and exports
3 but 2 of those 3 m.b.d. are absorbed in other Communist countries — 80Z%
in Eastern Europe and the rest in small amounts by North Korea, Cuba,
Vietnam, Mongolia, etc. 1 40 not include these, nor Yugoslavia or
Albania in the definition of Comecon in the rest of this paper - only
USSR and "The Six" - Bulgafia, Czechoslovakia, DDR, Hungary, Poland and
Romania. Comecon, on this definition, still enjoys a surplus position -
indeed energy is the main export stock of the Bloc. In total, Comecon
energy production is 5 m.b.d. oil equivalent (o.e.) greater than the USA

and consumption 3 m.b.d. lower.

With 75% of the USSR population of 270 million located in European USSR
and 75% of each of the three main fossil fuels in Asiatic USSR, the
ability to develop an energy system of equal magnitude to that of the
United States (and to supply also the 100 million people in Eastern
Europe) without the possibility of waterborne tramsport - there are no
seaways and even the rivers run North-South - has necessitated a massive
trunk pipeline network being developed over the past 20 years. It is the
Soviet equivalent of the VLCC tanker fleet and just as essential. The
main trunk systems with which we are most familiar are the twin DRUZHBA
(Friendship) oil trunk export lines and the BRATSVO (Brotherhood) twin
gas lines and the SOYUZ (Peace) gas lines which all principally export to
Eastern Europe. But they are dwarfed by the internal grid for both oil
and gas that has been developed linking Central Asia to Leningrad, the
Ob Delta to the Ukraine, Caucasus to Moscow and for which the pivotal
region is the area between Kuibyshev, Gorky and Chelyabinsk. Many of
these lines are of 2000/3000 miles in length, the majority 40 inch

diameter or more and many routes have been looped. I estimate about



150,000 kilometres of major lines have been laid in the past 2 decades.
The much-debated Urengoi Export Line for Western Europe is only one of
five major cbnstructions now under way and is about to expand its
plpelaying rate of ten miles per day when one of the other major trunk
lines, to Kursk, south~east of Moscow, is completed and transfers its
work force in the mliddle of the year. The current rate of progress on
the 4,600 mile Export Line would see it completed inside 18 months -

physically: full throughput may take several years.

By 1985 therefore, the West Siberian/Ob Delta complex will be producing
oil and gas equivalent to eight times the hydrocarbon production of
Alaska or approximately the equivalent of total current hydrocarbon

production in the Arabian Gulf.

There is, however, a big differeﬁce in the level of o0il reserves in that
comparison. Soviet oil reserves are a state secret but various
non—-Soviet estimates place recoverable All-Union oil reserves at between
30 and 80 billion barrels. Our own estimate (1981 Statistical Review) is
between 60 and 70 billion barrels, or 10% of total world reserves of oill,
and gas reserves at 33,000 billion cubic metres (BCM), 40% of the world
total. Current levels of production indicate 12 years of oil and over
70 years of gas and several major gas discoveries occurred since these
estimates were made. The Urengoi Export gas pipeline, at 35 BCM, will
frobably represent 5% of planned USSR gas production by the end of the
decade. The o0il perspective is very different - with Samotlor

(15 billion barrels) scheduled to decline by 1986 and with annual
depletion of nearly 5 billion barrels, the equivalent of two more

Samotlor fields will be needed simply to maintain reserves at current



levels by 1990. If such new supergiants existed, we would undoubtedly
have heard of them - Samotlor was first announced 20 years ago! Of
course, the recent indication of a new group of fields in the
less-explored north-eastern part of the West Siberian sedimentary basin,
capable of ‘800,000 b.p.d. three years ahead, is a sure indication that
there is more to come in this vast basin - but supergiants are another
matter. An ability to offset Ural-Volga and Caspian decline, but no more
than that, is implied by these new developments, and even more of them
will be needed before 1990 as fhe Siberian fields maturing with Samotlor
peak and then decline. Enhanced or tertiary recovery from existing
fields is another possible way of maintaining production but will take
many years to develop beyond the 1% of All-Union output that it
represented as recently as 1980 — and only certain options for EOR are
open, i.e. are compatible with the ubiquitous practice of secondary

recovery by water drive.

Further north and east there are still many potentially fertile basins
awaiting development, and however remote or inhospitable the location,
experience has shown that, if technically feasible, super—glants will be
attractive if they exist offshore Arctic or in Eastern Siberia or the far
North-East. After many years, speculation about the Barents Sea, for
example, is about to be ended with the current delivery of of fshore rigs
delivered f;om yards in Finland, but it is now inevitable that results
belong to the next decade, not this decade, in terms of commercial
hydrocarbons. For the rest of this decade - as in many parts of the
world ~ the system is limited by the time factor to existing development
regions. Even with gas, the first indicators of planned targeté for the

1986-90 Plan anticipate slower growth — about 10%Z compared with over



one-third in the current plan period, when the major energy increment, it
is hoped, will pass from gas to coal. This is not because the gas
reserves are in question, nor is it simply because of production lead
times — it is as much to do with the total energy structure intended and
to the limits to effective large—scale substitution of gas for oil in the
internal market. This is probably because Soviet policy is not to burn
gas {(except locally) in more and more power stations, a point often made
by leading figures such as Minister of Power, P. Neporozhniy. The last
oil-fired power station has been built in USSR and the future of
electricity is planned upon coal, hydro and nuclear. Coal is intended to
provide the main energy supply increase in the second half of this decade

for this sole reason.

To put oil and gas in focus it is worth taking note of the postion of
coal. Three quarters of the coal reserves lie in Asia and Asiatic coal
has taken over the major part of coal production, but growth has been
insufficient to do more than offset the decline in European USSR with the
Donetz now 10% below peak so that All-Union production has remained
static for five years., The lack of investment priority in deep mines in
the past decade will take another decade to resolve so hopes for the
planned increase from 700 to 775 million tons by 1985 rest upon "soft”
coals in Asiatic USSR-and their use locally or transmission by "wire".
The increase in lignite in total output has contributed to a 25% decline
in the thermal value of the average ton mined in the past two decades.
The decision to build power statiomns at the coalface has now committed
the USSR Power and Electricity Ministry to this option rather than
expanded railroads or slurry pipelines, assuming the latter are to be

proved feasible over long distances. The rail opticn, with nearly half



_10_

of all rail freight traffic already represented by coal and its
supporting requirements, would severely tax a system still giving
priority to the second Trans—Siberian raiiroad from Baykal to Amur

,
(the BAM). Thus, even if the coal targets are met, effective delivery
depends upon long distance electricity tranémission for which new high
voltage direct current (DC) lines are being developed. These lose less
power through voltage resistance over long distances than alternating
current (AC) systems although they have to be converted into AC, and the
use of DC to AC converters on such a large scale is a technical frontier
at which equipment delays or failure to operate at full efficiency could
be crucial. It 1s noticeable that dates for commissioning these lines
have continuously receded twice during the current 5 year plan. Neithe;
the coal production targets for 1985 nor the All-Union Grid link-up is
likely to be effective untill the next Plan period when coal expansion
expects to benefit from an investment priority it has not had for
25 years. But the increase for coal output indicated for the period
1986-1990 is about three times the increase forecast for 1981-1985 and

the 1985 target is the same target originally set for 1980.

Another important aspect in the development of Soviet energy 1is that,
because of the difficultes of "transmitting” Asiatiec coal, European parts
of Comecon including the USSR are scheduled for a most ambitiocus nuclear
power construction programme. Output is planned to more than double
within this five year plan. While this is well within the technical
capacity of CMEA, we are now told that "Atommash” which had been
indicated to produce about 8 reactors annually will only add 8 or 9 new
reactors in the Plan period, so that the official plan is clearly at ;isk

of major slippage. I1f this occurs, then technical progress in
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"coal-by—-wire" will become even more important to compensate for delays

in nuclear electricity.

In general terms, it may be a reasonable middle view of Soviet coal
prospects that they will increase very little, perhaps 10%, in effective
contribution to the end of the decade. There are also likely to be
delays to the nuclear programme. Thus the ability to prevent the
continuing or expanded use of gas in power stations may be adversely
affected. But just as the last oll-fired power station has been
commissioned so it is intended to use gas to substitute for oil in all
possible sectors other than power generation, both internally and for

export - and that includes Eastern Europe.

Before looking at Eastern Europe and westward prospects in general the.
eastward pattern - essentially trade with Japan - is worth attention
because it brings into focus another 38pec£ of Soviet energy, namely, the
separate character of the Soviet Far East. One has to travel 4,000 miles
east of Moscow to reach the Pacific, and two-thirds of the journey is
eastward of the major Siberian and Central Asian energy deposits. Two
thousand miles east of Tyumen in the Yakutsk A.S.S5.R. gas and c&al
discoveries have been made but these are too far east of any large
population centres to allow for any viable outlet except further eastward
to Vladivostok and Japan. Offshore the smaller oll and gas deposits of
Sakhalin offer better located but more limited prospects for these two

markets.

Japan imports about 8,000 barrels per day of Soviet oil and up to

1l million tons of coking coal per annum. The cities in the Pacific
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region such as Vladivostok constitute the only significant pepulation in
the 3 million square miles of the USSR east of Lake Baykal and are

insufficient on their own to justify developments 1500 miles north-west

‘in Yakutia. The Japanese are therefore cast in the role of developer,

since the mineral (and other) wealth of the Soviet Far East is much

closer toAJapan than it 18 to European Russia.

So far, they have accepted commltments to develop coal at Neryungi in
Yakutia which is scheduled to provide about 5 million tons of coking coal
annually by rail to Japan via Nakhodka from 1985 to the end of the
century: in the meantime, the coal is delivered from Kuznetsk. The
Japanese have not accepted a similar commitment for Yakutsk gas,
preferring a trilateral deal involving the USA as equal importer. Even
if the climate of acceptability to all partners were to re-emerge, the
project would still take 10 to 15 years to develop, each importer
receiving 7-8 BCM annually by LNG tanker from the port of Olga, north of
Vladivostok. However, the project for Sakhalin LNG, from the mainland
port of De Kastri, is due to commence by 1985 at 5 BCM annually, and in
this case the Japanese appear to have a readiness to proceed which is not

affected by US attitudes.

Important as the infrastructure development may be for the USSR, the
quantities are tiny — about 1% in the case of Japanese oil and coal
demand and 9% of Japanese gas requirements by 1985. The great bulk of
Siberian resources are westward orientated; lying at the eastern edge of

the populated area but still in the western half of the USSR.
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The vast majority of Soviet exports of energy are involved with.either
Eastern or Western Europe. This was not always the case; in the 1960's a
vigorous oil‘export programme included several Latin American, African
and Asian countries: but Eastern Europe has tripled its imports of energy
- oi; and gas - from the USSR since 1968 and by the early 1970's we were
speculating on how the Soviet Union would choose between the developing
world, hard currency markets (Western Europe and Japan) and CMEA
requirements (Eastern Eurcope). The developing world was first to go,
although other forms of trade deal remain and several supplies of oil -
not Soviet domestic oil - emanate from these countries to meet Soviet
third party commitments elsewhere as rouble exports. Now the question is
being asked how the final choice will be made between the two parts of
Europe, as gas supplies increase and as oil exports face up to the
problem that rising internal USSR demand is threatening to match or

exceed Increases.

More recently, speculation incre;sed concerning theloil problem in
Eastern Europe. In 1980 I wrote a paper which emphasised that something
had to give within the Eastern European econcmy and although as usual
nobody could have predicted the explosive events in Poland that followed,
they are by no means inconsistent with that view: nor has the process of
adjusting these economles to the new energy perspective yet run its
course in the six countries. How that course evolves depends to a great
degree on the countries themselves but to an unusually high degree it
depends upon policy decisions in the USSR. There is not space in one
paper to review all the energy aspects of each Eastern European nation
but the key features in Eastern Europe are a unique combination of

circumstances for a group of developed nations. Together they share an



- 14 -

almost total dependence on imports for oil, an abnormally low percentage
of oil in the energy balance and therefore a low abllity to substitute
other fuels for oil for certain key economic purposes. This is combined
with membership of an economic union, CMEA, whose most substantial export
capability is, paradoxically, energy. Add to that the fact that their
use of energy per capita is one of the highest in the world, especially
taking into account relative economic attainments, and their peculiar

sensitivity to imported energy prices becomes clear.

The three northern countries, Poland, Czechoslovakia and the DDR average
a mere 20% of oil in their primary energy mix. To find a comparison with
the Polish energy balance with only 15% of oil one would have to go to
China. The southern countries average about one-third of oil in the
energy balance, similar to the USSR, but with Romanian production now in
decline prospects are worsening. The great mainstay is solid fuels,
mainly low grade ocutside of Poland and therefore only of use internally.
The combined production of solid fuels in raw tons in a normal year is,
at 700 million tons, equal to USSR coal output, but the USSR, with

24 times the population produces ten times as much gas and sixty times

the combined oil output of Eastern Europe.

From 1975, since when incremental Soviet gas supplies have exceeded
increases in Soviet oil deliveries, the terms of oil imports have gone
from bad to worse. The rouble price of Soviet oil is linked to a
five-year moving average of world prices. Before the world oil crisis in
1973 the CMEA importers had paid the Soviet Union a full arm's length
price for their oil but the five year average system left them below

world prices in 1974, In 1975 revisions doubled the 1973 price - less
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than the full effect, certainly, but bad news for CMEA importers
nevertheless. However demand exceeded Soviet supplies so in the period
from 1975 to 1979 Eastern European imports of non-CMEA oil quadrupled
from 5 m.t.a. to over 20 m.t.a. The second oil price explosion ended
that at a stroke. In 1982 the USSR imposed a 10% cut overall, although
some flexibility between national allocations in Eastern Europe was
apparent. Total supplies were frozen at 80 m.t.a. (400 m.tons in

5 years). All these adverse movements in volume and price have provided
a severe check to economic growth, coupled with Romanian oil production
peaking and declining, and the rescheduling of internmational loans by
East European nations has ensued, but the answer to the higher feal cost
of imports must lie not in contraction but in an expansion of export
trade, either with the Soviet Union or elsewhere. In the first of the
energy papers produced by the British Institute Joint Energy Policy
Programme, produced in the middle of 1982, Jonathan Stern (pages 24-28)
drew attention to the likelihood of a rapidly diminishing gap between the
price of Soviet o0il delivered to Eastern Europe and the nominal
equivalent in non—-communist world price of crude oil. Since then Soviet
prices have been reported to rise about 20% in the past year and, of
course, current évents in the world market add considerable speculation
as to the pace at which this nominal gap may diminish or even invert - so
that by 1985 we might be faced with the very opposite of what curreatly
is described by some commentators as “the USSR's oil subsidy” to Eastern
Europe. It has to be emphasised however that such nominal i.e.
arithmetical comparisons of price do not in themselves take into account
the real value of trade with Eastern Europe and Westerm Europe as this
may be perceived by the USSR, or indeed, by the Eastern European nations,

but is significant that world parity price is already effective for
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quantities above the reduced Soviet oil supply volume available. What
market economist could possibly object? Many countries in the developing
world, equally caught between the import cost of high oil prices‘and
reduced manufactured goods export opportunities may find new evolving
trade balances wherever they can, and this will coincide with an
increased need to seek out such trade on the part of Eastern Europe.

This in turn could link trilaterally to oil producers, due to their own

depressed circumstances in the current recession.

Any increase in non-CMEA trade that might result should not be attributed
to a loosening of trade ties within CMEA. The Soviet a;titude is not one
of disengaging as has sometimes been ascribed to this line of analysis.
How can it be when three—quarters of the oll and all the gas imports in
Eastern Europe are dependent upon the USSR? But the incremental volume

of oll is another matter.

Western Europe is perhaps best brought into focus at this point so that
the full range of European options for the USSR can be brought together.
Total CMEA exports of energy to the whole of Western Europe and to the

EEC in particular are tabled below as they were before the current Five

Year Plan.
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CMEA: EXPORTS OF ENERGY TO

WESTERN EUROPE: 1980

Millions Tons 0i1l/0il Equivalent

0il Gas Coal Elec. Total
E.E.C. 47 22 14 - 83
Other Western Europe 26 1 1.5 0.5 29
73 23 15.5 0.5 112

Western Europe Total Energy Consumption:—

Western Europe 680 185 265 165% 1,280
% from CMEA : 11% 13% 5% neg. 9%
E.E.C. 517 173 220 70% 980
%Z from CMEA 9% 13% 6% - 8%

* Hydro and Nuclear only.

The proposed new gas trunkline deal would approximately double the volume
of gas. Statistically this might represent 3% of Western European energy
requirements - although by 1990 total energy consumption will have risen

and Soviet oil exports may have declined.

One element in the Eastern European pattern of oll exports that has
already ceased to be economic, principally affecting Romania, is the
re-export of products from crude oil purchased in hard currency. CMEA in
recent years has been the largest single external source of oil products
for Western Europe and a sizable part of this has been Rumanian and some
other Eastern European trade with OPEC crude oil suppliers and Western
Europe product disposal: in effect the attraction of this has
disappeared with the disappearance of refinery margins in the Western
European Market and until a better balance re-emerges between OFEC crude

prices, including their tax reference obligations to crude buyers, and
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the realization of product-netbacks in the market place, the prospects
for any refiner throughout Europe as a whole in this type of business
look grim. One may add that Soviet crude, like any other oil on the spot
market, will also have to compete with product netbacks at world market

levels.

The significant point that is emerging is that the main impact of changes
in the Soviet supply pattern affect Eastern Europe more than Western
Europe. 1f by fhe time the Soviets plan to reach full export capacity of
the Urengoi-Yamal gasfields they also plan to sell oil to all parties at
world prices, with gas somewhat lower, this will put their customers in
Eastern ﬁurope under enormous economic pressure. It is the rate of
change in world oil prices that is most damaging to importing economies
who tend to either over-react towards stringency or to rush for induced
expansion, neither route having the struc£ural time to work through
without either inflation or stagflation resulting. If, in the longer
term, the squeeze on oll prices induces real economies and real
productivity compensation through expansion in trade, equilibrium will
eventually be re—established. Can Eastern Europe manage with a lower
percentage use of oil in its energy mix and still grow — I believe the
answer 1s still no. The potential to economise on energy is large, but
not so the potential to substitute oil by other fuels. For example,
except in Romania, the extraordinary high percentage of solid fuels in
electricity generation - 75% to 90% in the three northern countries -
takes out at the root the option the OECD countries — and the USSR -
possess to back oil out of the electricity sector. Even if GNP growth is
limited to 2% annually, Eastern Europe has a need to increase oil

supplies at at least the same rate — another 10 to 15 million tons
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annually by 1986. This assumes some sustained recovery later in the
current Five Year Plan period. There is a falr degree of flexibility
already exisging in the Soviet ability to supply both oil and gas, and
the current squeeze on 0il imposed on Eastern Europe is clearly designed
to press home both conservation and the substitution of Soviet gas -
which as mentioned has been growing faster than oil for eight years now.
Providing however the Soviet Union achieves its hard currency export
targets and its planned energy deliveries to Eastern Europe, the degree
of flexibility mentioned may allow some variation in the mix of the oil
and natural gas exports to each area i.e. whilst the two markets are not
interchangeable, the precise quantities of oil and natural gas delivered
into each may be of secondary importance providing the primary overall

target level is achieved.

It is unlikely, therefore, that a significant long term impact is due to
occur either in Western Europe or the USSR as a result of changes in the
exportable surplus of CMEA eﬁergy. The impact in Eastern Europe is much
more severe and in the first half of 1982 the cutback they endured
appeared to be equal in volume to the USSR increase in hard currency oil
exports. With decline in Romanian o0il potential and the difficult road
back for Polish hard coal during the current world recession, the danger
of further economic implosion — or as in the case of Czechoslovakia,
stagnation - 1s unpleasantly real. Czechoslovakia has just joined the
list of countries ending the building of oil-fired power stations but any
futher expansion of the solid fuel base in any of the Eastern European
economies and the over—optimistic timing of the nuclear power programme
may mean further slowdown, or greater dependence on the USSR. Transfer

of ceftain energy-intensive activities such as the production of alumina
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to the USSR may help to improve the national energy coefficients in

Eastern Europe.

For the USSR itself, the 1986-90 plans detailed at the ECE and in the
Ministerial statements are a portent of a major structural change in
energy at the end of the decade. If these plans are achieved the USSR
would not only have become the leading oil producer and gas producer but
also the premier coal producer in the world. Greater emphasis is placed
on coal expansion in the second half of this decade than on oil and gas
combined. Oil is under pressure — it may even have peaked during this
current Five Year Plan, and problems with further gas penetration may be
a principal factor in the relatively slow increase in gas projected after
1985 as compared with the current plan period. The nuclear power
programme, highly concentrated in European CMEA, Russia included, will be
hard pressed by the time factor, and at the base of all this energy
development will be Asiatic coal and the crucial question of the rate of
progress of "coal by wire" in a nation spanning eleven time zones. Will

it be possible - and if not, will it actually be necessary?

The answer to this question depends almost wholly on the answer to
another - will the CMEA countries still demand roughly twice the energy
input of Western European countries for the same economic output? In
March last year the BBC reported a Moscow radio broadcast as stating that
the potential for fuel saving in CMEA was 900 million tons of standard
fuel. That is the same problem, quantified. There can be little doubt
of the sincerity of the Soviet policy to remain self-sufficient in each
form of energy, but is must now be obvious that measures to improve the

economy on the demand side of the equation have got to complement further
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production increases. The position 1s more urgent in Eastern Europe
where self sufficiency is out of reach and economic viability itself may
_ be the central issue. But by 1990 the USSR itself will be facing the
same issue and there is little doubt that the inclusion of the subject of
energy efficiency in the first major speech as First Secretary by

Yuri Andropov is highly significant.

Meanwhile the trade balance should not present any undue problems for the
USSR, unless world oil prices remain completely unstable, but they do
present problems for Eastern Europe. The Soviets have demonstrated in
recent months their ability to switch oil from one part of Europe to
another. They have also made great strides in substituting gas for oil
in leading energy intensive industries and in the use of combined heat
and power. And where oil is in a unique sector such as gasoline, price

increases are very noticeable to curb excess demand.

The Soviet pattern is regularly one in which 10% of their oil and gas pay
for imports of food, machinery and raw materials in about equal measure -
essentially to assist Soviet agriculture, heavy industry and energy
development. There is a major prize to be gained within the USSR by
improving the agricultural outlook either in productivity or
distribution, i.e. improving the delivered percentage of the crop,
although it is perhaps not sufficiently appreciated by the world at large
that grain output rose 50% during the Brezhnev period. A 10-15%
improvement in agricultural efficiency would be of as much advantage to
the balance of payments as the total current volume of gas exports. Coal
also stands to galn considerably from the new leadership drive for

efficiency and release more gas for sales abroad. Therefore any economic
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feedback from international trade may provide a non-market system with

the opportunity to evaluate demand management. The main impact is not

whether the Soviets achieve all their energy production targets by 1990,

but rather where do they go from there unless efficiency in demand takes

a decigive step forward.

The significanqe of this question for Comecon oil prospects is crucial.
1f energy efficiency can compensate i.e. offset delay in the supply of
any of the major primary energy programmes in this decade and if natural
gas continues to supplant oil, then the pressure on Soviet oil production
and Soviet ability to export will ease more significantly than by any
other means. But there is a limit to the extent that these measures can
be provided by oil-deficit Eastern Europe: it is the Soviet Union, in the
long term, that will have to provide the means. At present internal
Soviet oil demand for unique i.e. non-substitute purposes is about

3 m.b.d. out of total oil use of 9 m.b.d. and total energy use of

24 m.b.d. The other 6 m.b.d. of oil demand is potentially substitutable
and oil exports to non-CMEA markets represent only about one-quarter of
this volume of oil and 5-8% of total energy consumption in the USSR. Put
in this way it does not sound too formidable a target to find ways of
maintaining an adequate volume for hard currency export, increasingly

assisted by sales of natural gas.

Before they can achieve this target however, the main problem is not one
of adequate energy resources so much as the ability to achieve means of
enabling the internal Comecon market to conserve oil. Essentially this
refers to the USSR itself rather than Eastern Europe because of its much
greater size and flexibility. Technically it appears to be possible to

make efficient substitution of other energies for oil, but this would
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have to be part of an acceptable evolving social structure within the
tenets of the existing politico-economic orthodoxy. Therefore whilst it
is observed that the physical potential exists to do so and that the
drive to efficiency throughout the economy continues to be debated at all
levels and in many activities including energy, this still leaves open
the question about whether it will be possible to successfully deal with
the demand aspects of the energy balance before the supply potential

becomes serlously extended.

One thing emerges very clearly, whatever the outcome may be: the vast
majority, perhaps 90%, of Soviet energy exports are linked to Europe,
either Eastern Europe or Western Europe. Solutions for pért of Eastern
Europe's future oil development may lie with non-Soviet suppliers if they
can solve their particular problems of trade, although the main bulk of
their supplies will continue to come from the USSR. It is only in
incremental terms, and only in ¢il, that this growing tendency for
Eastern Europe to look elsewhere is likely to be significant and
"elsewhere™ must mean non-European sources of oll. We are not envisaging

a Western to Eastern European oil flow of any significance.

Leaving Eastern Europe aside, Soviet Union energy supplies to Western
Europe comprise ‘about 10%Z of Western Furopean demand, but this outlet to
the Western Eurcpean market is almost certainly going to represent the

vast bulk of totai CMEA energy exports for the foreseeable future.

Western Europe, however, 1s in a very different basic energy position to
Eastern Europe, the bulk of its supplies coming from non—-Soviet sources
and with a high degree of flexibility between primary energy sources and

between countries.
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While the implications of this speak for themselves it is fair to add
that, in total, Western Europe remains more energy import dependent than
North America, so that it is clearly not possible for Western Europe to
regard susceptibility to import dependence as a factor that can be curbed
or dealt_with to the same degree open to the United States or Canada. It
is more analogous to the options open to Japan. Dr. Paul Frankel, in a
memorable phrase, described this as "the diversification of inmsecurity”.
In this sense Western European dependence on Comecon supplies of energy
is never likely to apprcach the level of Western European dependency on
world oil supplies or become as concentrated as are Soviet energy exports
upon one rtegion, the Western European market. East-West European energy
trade, therefore, must be seen in a global content and not simply in the

putview of a European perspective.

The author is currently Economic Adviser, BP International p.l.c. in
London. Source of data is from Soviet origins wherever possible. Views
expreséed are personal but assistance from colleagues is gratefully

acknowledged.
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POSSIBLE CMEA OIL BALANCE Million Tons

USSR EAST EUROPE TOTAL
Production 620-630 15-17 635-647
Consumption 480-520 90-110 570-630
Balance +150/+100 -73/-95 +77/45
Production 600-650 12-15 612-665
Consumption 500-550 100-130 600-680
Balance +150/+50 -85/-118 +65/-68

Highs and lows are cross—balanced but most probably high USSR
consumption if it occurs will pull production up and East Europe
balances down. Ranges stated are therefore extremes but export
surplus is reducing on all counts. However, conservation is
only just beginning to take a high priority which will improve
these balances to the degree it is successful.



