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Section 1

INTRODUCTION

A current and growing dependence on foreign sources of
energy is a condition which is shared by most of the industrialized
world. Of the major industrial nations, only the Soviet Union is a
net exporter of energy. Western Europe, taken as a whole, consumes
approximately half of the energy consumed by the U. S, ; half of its

energy must be imported (compared to 20 percent for the U, S. and

70 percent for Japan). The per capita energy consumption is roughly

one-third of the United States' and 50 percent greater than Japan's,

At the present time, Western Europe is almost self-sufficient in coal

and gas production but produces domestically less th

an 5 percent of
the petroleum it consumes,

Western Europe's economy is no longer based on coal but is

one in which oil and £aS compete on a near even basis in some areas,

while in most other areas oil and gas have overtaken coal. In coal-

producing countries of Western Europe the uge of coal as an energy

source has remained economically viable only through subsi

dies and
higher taxes on oil,

The situation is complicated by the fact thé.t,
although it is convenient to speak of "Western Eurnpe"

as a single
entity,

it is a collection of independent Sovereign states each with its
Oown national interests,

This report examines the future demang for energy of West-
ern Europe through the year 1985. Particular attention is given to the

e
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impact of the tripling of the price of oil on total energy demand.
demand for oil, and the development of competitive sources of energy
in terms of increased domestic resources and alternate sources of

supply to the Organization of Petroleum Exporting Countries (OPEC).

Section 2 of this report examines the resource scenario.
The promise of North Sea oil and gas is examined in light of the cur-
rent problems of cost of exploration and development, and govern-
ments' taxation policies. Section 3 presents the methodology followed
in developing demand projections which reflect European energy use-
age patterns and current fuel prices. The methodology is followed by
the demand projections through 1985, showing the split by fuel and
consuming sector for the region and its largest countries. Section 4
discusses the impact of the projected energy situation on resource
development, the economy of the region, and the potential for allevi-
ating the situation through technology transfer. Appendix A provides
greater detail on domestic resources of Western Europe. Appendix

B provides greater detail on electric power forecasts — particularly

the rate of introduction of nuclear power. Appendix C provides more

detailed energy balances for the region and its largest countries.

1.1 TERMS OF REFERENCE

There are a number of terms and conversion factors used
throughout the report which should be defined at the beginning to avoid
confusion. The first item concerns the definition of the countries
included in the study. The broadest category includes the European

members of the Organization for Economic Cooperation and Develop-

ol o o

ment — OECD Europe. All of Western Europe is represented, in-

cluding the Scandinavian countries, Greece, Turkey, and Ireland.

3y
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Another broad category is the nine countries of the European Economic
Community, often termed the Common Market. The EEC(9) includes
Germany, the United Kingdom, France, Italy, the Netherlands, Bel-

gium, Denmark, Ireland, and Luxembourg. In the study, it was con-

venient to combine data for the U.K. and Ireland, and for Belgium and
Luxembourg,

The question of the apprapriate units with which to express
energy demand was answered by expressing the principal results

in terms of both kilocalories and BTUs, The kilocalorie is the stan-

dard unit of measure in Europe. The BTU, or more precisely the
Quad (for 1015 or quadriliion BTUS), is the unit of favor in the U. S.
The nature of the source data favored the use of kilocalories as the

basic unit of measure, however. An alternative form of the kilo-

calorie is a unit of 10 e kilocalories which approximates the equivalent

energy content of one million metric tons of oil equivalent (MTOE ).

Similarly, the unit of one million metric tons of coal equivalent is

sometimes used. Summarizing:

108 Keal = 1MTOE = 1.43MTCE

1 Quad 10 BTU ~ 25 MTOE

109 ft3 (gas) = 42. 106 tons (coal)

= 1/2 - 10° BPD (oi})

or 1Quad/Year = 1/2 Million Barrels Per Day (oil)

1.2 PERSPECTIVE

An appreciation of the importance of Western Europe as a

consumer of energy and as a region dependent on energy imports can

be gained by an examination of Figure 1.1. The figure shows energy

demand projections for Japan, Europe and the U.S. which were pre-

pared prior to the 1973 oil embargo and the associated sharp increase

3
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in the price of oil. The Japan projections were prepared by SAI in

a previous study for ARPA, (1) The U. S. projections are those of the
National Petroleum Council for intermediate demand growth and Supply
Case III. (2) The European projections are those of the community it-
self from sources described in Section 1.4. From Figure 1.1 one can
see that on an absolute basis Western Europe has the largest import
demand. However, ona percentage basis, Europe falls in the middle —
a requirement greater than that of the U. S. but less than the almost
complete dependence of Japan.

1.3 STUDY APPROACH

The approach employed in conducting this study of Europe's
future energy demand closely parallels that employed in studying
Japan's energy situation. The study began by developing a detailed
energy balance for the baseline year. This procedure uncovers most
of the problems contained in units of measure, methods of accounting,
treatment of stockpiles, double counting, coal to producer gas con-
version, and the input energy equivalent of generated electric power.
The proper accounting of electric power is both difficult and import-
ant — important because it accounts for a sizeable fraction of total
energy consumption and difficult because production is expressed in
kilowatt hours which have to be converted to input energy considering
both conversion efficiency and input fuel energy content. The next
step is to examine the domestic supply situation for the region. Cur-
rent reserve estimates, exploration activities, current rates of pro-
duction, and future production estimates are important considerations.
Potential sources of delay in meetirg production milestones and polit-

ical, economic or technologicz! constraints on availability of needed
imports have to be identified.




Estimates of future energy demand begin with projections
prepared by the countries themselves which are evaluated first to
ensure internal self-consistency and agreement with reasonable esti-
mates of GNP and population growth, and energy usage by consuming
sector. These initial projections are then modified to reflect the eco-
nomic behavior and availability of the regional energy resources.
Based on a set of demand growth projections and associated impact
requirements the potential economic and geopolitical consequences
are then assessed. Finally, the potential of technology transfer from
the U.S. which might alleviate identifiable problems by increasing

domestic supply are identified.

1.4 SOURCES

It is important to summarize the sources of information which
provided the data base for the study so that the reasonableness of the
conclusions can be evaluated. Primary data on historical energy
consumption and deraand projections came from the OECD and EEC(9)

and included:

° Statistics of Energy 1958-1972(3)

() Prospects of Energy Demand in the Community

LA

1975-1980-1985(%)

° Expenditure Trends in OECD Countries 1960-1980(5)

e  OECD Economic Outlook #14(Y

() Long-Term Energy Assessment(7).

Conclusions on the response of the various countries' econo-
mies to changes in the price of fuels were based in part on: Energy
Through the Year 2000(8); Project Independence Blueprint(g): and the




recent work of Hudsen and (10).

Jorgenson

*mation on indigonous
and exploration was obtained from a i

of sources which included the International Petroleum

encerygy resources

T T A TR

arge number

Encyclopedia(u),

ations of OECD,

Oil and Gas Journal, the Bureau of Mines, and public
EEC, and the U. N.

] 1.5 SUMMARY OF RESULTS

The forecast energy demand by consuming sector and the
projected supplies by fuel of the EEC(9)

are summarized in Table 1,1,
The table shows that tota] energy deman

d in 1975, 1980 and 1985
i represents increases of i1 percent, 27 percent, and 64
!

respectively, over 1972 consumption,

in the growth rate of energy consumpti

percent,
There is a marked decline

on through 1980 in response
to the higher fuel prices accompanying the oil embargo of 1973,

Several irmp.

rtant results of the study are summarized
briefly below,

1.5.1 Resources

Despite many moves taken to diversify supply in response

to the dramatic increase in oil price, Western Furope will continue
to be heavily dependent on OPE

C oil and very vulnerable (as is the
U.S.) to ancther embargo,

The successful development of North Sea
s and increased imports from the Soviet Union and Bloc
countries can only lessen this dependence slightly,
substantial role in stabilizing prices.

the North Sea has been hindered by rap
policies.

resource

but may play a

However, the development of

o AT 1P B T

idly rising costs and taxation
At a minimum the potential conéributian of the North Sea :

for alleviating European import requirements has been delayed several
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years. Another significant cvent in the resource arca is the decline
in coal production has been halted. This in itsel! is 4 notable achieve-
ment as investment costs and labor shortages act against the coal

production, despite substantial reserves.

1.5.2  Economic Impact

As had as current economic condi.ions are worldwide, the
long-term impact of the oil price rise for Furope as a whole is not
expected to be serious if capital and monetary markets work properly.
Because supply, demand, and price cannot adjust imniediately to
large changes, some short-term economic dislocations can be ex-
pected. The situation could be exacerbated if fuel shortages or tight
money lead to harsh restrictive measures such as rationing or tariffs,
Particular geographic regions (poor areas with large energy hills) or
certain sectors of a country's economy (energy intensive industries)
may be in for real trouble. Some towns could go bankrupt, for ex-

ample.

What the OPEC countries will do, or could o, with their
money is a major concern. Acting in their own besi interests, they
should prcbably invest in a broad spectrum of industries and financial
institutions worldwide — akin to buying a world mutual fund where
their visibility is low and risx of nationalization is reduced. On the
other hand, the potential for severe economic disruption exists if
the OPEC countries switch petrodollar depusits in and out of different

currencies.

An additional consideration is that OPEC retains the ontion
to reduce oil prices again. This curtails capital investment in energy
resource development since the various processes under development

(coal gasification, coal liquefaction, etc.) will produce fuels whose
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equivalent cost will be $7-$12 bbl or higher. This means that sovern-
ment mcentives, guarantees and or subsidies will be required if some

measure of energy independence is to be achieved,

1.5.3  Geopolitical Implications

A positive development of the Western European energy situ-
ation has been the more effective cconomic and industrial integration
of the member countries through trade agreements. pipeline construc-
tion, and joint exploration and development projects (particularly in
the North Sea). Some potential for strife in the North Sea area exists
because of Norway's "'go-slow"” development plans which are resented
by her cnergy-hungry neighbors. Further in the future, problems
may arise between the two countries of the community (Germany and
the Netherlands) which have been exporting fuel as those exports
cease because of local demand — especially if these countries are
prospering while the others are experiencing hard times. An additional
possibility, not explored during the study, is the development of

stronger ties between East and West Germany (at the expense of the
Warsaw Pact countries and NATO).

The alternative to OPEC oil and gas that may be offered
by the Soviet Union and Bloc countries has far reaching implications.
It gives the Soviet Union leverage for participating in the discussions
attempting to settle the Arab-Israeli dispute as well as considerable
trade credits with the West. An increasing dependence by Western
Europe on Soviet resources could be manipulated to pit one couniry
against the other to obtain favorable long-term commitments. On
the other hand, the potential of the energy situation serving as a

vehicle for improved East-West relations should not be overlooked,

10
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1.5.4 Technology Transfer

There is little short-term potential for alleviating Western
Europe's energy situation through technology transfer from the U, S,
Secondary and tertiary oil recovery schemes were developed in the
U. 8. : however, this technology is currently available worldwide
through the multinational oil countries. Although U.S. coal mining
technology is foremost in the world and new research programs to
increase automation are being sponsored by the Department of the
Interior, since the European mines have been subsidized for years it
will take a major effort to maintain the current work force and cur-
rent production levels. Longer term prospects for technology transfer
depend on the success of the U.S. research programs — the best
funded in the world. An eager market can be counted on for econom-
ically viable coal gasification and liquefaction processes or fusion
power.

(The reverse of this page is blank)

$1/12

2t 3 mj-klM ‘



Section 2

DOMESTIC ENERGY RESOURCES OF WESTERN FUROPE

2.1 HISTORICAL BACKGROUND

Western Europe has historically based its industry close to
energy sources, with the first industrial centers located at sites
where falling water powered the mills. In Switzerland and Norway
significant energy still comes from falling water which generates
hydroelectric power. Western Europe's abundant supply of coal has
been heating its forges for sev-ral thousand years, With the inven-
tion of the steam engine, their ample domestic supplies of coal pro-
vided new power for the textile mills of England and the manufacturing
plants of Germany, and shortly thereafter powered the growing rail

transportation system of Europe.

2.1.1 Qoal to Qil

Coal was a satisfactory and inexpensive fuel, but it had
several drawbacks. It was difficult to mine and awkward to trans-
port. As a result, industrial centers were located close to coal
deposits or along rivers and rail lines suitable for transporting
coal. Until World War II, indigenous oil was scarce and the bulk
of petroleum products had to be imported, so coal was used to fuel
industry and provide electricity: it could not be used to propel auto-
mobiles — and so oil was used but was confined primarily to the

transportation sector. After World War II, however, the availability

13
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of inexpensive middle-eastern oil completely changed the energy
picture. Oil was not only available ir quantity, it was inexpensive,
caused less pollution, was more flexible in its uses and applications,
and was easier Lo transport. Pipelines supplemented rail. Most new
power plants, and many new industrial plants were designed to use
oil. Consequently, and possibly without fully realizing the geopolitical
consequences, Western Europe exchanged reliance on an accessible

and secure domestic fuel for dependence upon an imported fuel,

As long as the multi-national oil companies controlled the
complete system from exploration through development, transporta-
tion, refining and distributing, there was no supply problem. Oil

supplying nations, however, began to exert political power.

2.1.2  Emergence of the Netherlands: Role of Natural Gas

Europe began to develop an energy economy based heavily
on oil. Giant refinery complexes were built in the major port areas,
particularly the Europort area of Rotterdam, but also at Le Harve,
Marseilles, Genoa, Southampton, and others. Of these, however,
the Rotterdam complex was the most significant, and propelled the
Netherlands to the forefront of the inter-European energy system. An
extensive network of pipelines was constructed across Europe, a
large percentage originating in the Rotterdam Europort complex and
other major port cities. A major manifestation of the Common Mar-
ket was a common oil import and transportation infrastructure, in

which traditional frontiers had minimal significance.

The role of the Netherlands moved from significant to vital
in the European energy picture with the discovery of the Gronigen

gas field on the North coast in 1969. The field, one of the world's




largest, spawned a network of gas pipelines, primarily to Germany
and the industrial areas of Belgium, but also into France and as far
south as Italy. Energy supply industry patterns changed, as gas
moved to the forefront. Industrial plants, whose conversion to oil
might have been marginal or too expensive, had a second opportunity
to change to plentiful and inexpensive domestic natural gas. New
plants were constructed to use this fuel, and gas began to displace,
not oil (which had previously displaced coal), but still more coal,
particularly that used in municipal ""town gas'' production. The im-

pact on the already declining European coal industry was severe,
as will be discussed subsequently.

% Decline of Great Britain: Pre-North Sea

Great Britain was essentially isolated from these develop-
ments. No pipelines connected Gronigen with the U. K, Large ter-
minal facilities such as Milford Haven in Wales, and Bantry Bay in
Ireland, were established to handle supertankers from the Middle
East. Small natural gas shows on the North Sea coast indicated that
the U.K. might make a small-scale conversion from coal to oil and
gas — but energy and industrial development in the U. K, became less

integrated with the continent, despite belated U. K, entry into the

Common Market. The U. K, began to develop her own energy policies

and resources.

2.1.4 Pre-North Sea Energy Distribution Patterns

Western Europe's demand for energy of all types is shown
in Figure 2.1. The figure was prepared using 1971 data, after Gron-
igen and North Sea discoveries, but before they were making a signif-

icant impact on the overall energy supply. Crude oil accounted for

15
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approximately 50 percent of the supply, bituminous and lignite coal
slightly more than 25 percent, and the remainder was divided among

natural gas, including some Gronigen, hydroelectric. and a small
quantity of nuclear power. (12)

2,2 SUMMARY OF WESTERN EUROPE RESERVES

Appendix A discusses the major energy reserves of Western
Europe, namely the oil and gas of the North Sea, and the still-sub-

stantial continent-wide coal reserves. The following paragraphs

summarize the significance of these reserves,

2.2.1 North Sea

Development of the North Sea occurred after geologic cor-
relation was found between the tormations containing the Gronigen
gas field of the Netherlands and small natural gas finds on the south
central coast of England (see Figure 2.2). Based on findings and

development wells drilled between 1970 and 1974, the following can
be stated with confidence:

° North Sea 0il

North Sea oil reserves could sustain the EEC(9)
for 8 years, based on 1972 rates of ojl consump-
tion and assuming no slackening of demand either
by mandated energy conservation programs or by
high prices. The reserves may be compared to
approximately three North Siopes of Alaska,
accepting the current estimates of 9. 6 billion bbl;
approximately two-third the remaining economic-
ally-recoverable reserves of the U.S., namely
the lower-48-states plus Alaska; and approxi- (11)
mately one-third the reserves of Saudi Arabia,

17
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° North Sea Gas

- North Sea gas reserves could sustain the EEC(9)
for 50 years, based on 1972 gas consumption,
If the gas is converted to crude oil equivalents,
North Sea gas reserves equal 20 ycars of EEC(9)
oil consumption. They are the equivalent of
twice the known U. S. gas reserves and are sli ht-
ly less than twice the gas reserves of Iran.(llg
Estimates of reserves for the North Sea vary widely. Extrac-
tion of North Sea oil and gas is proving to be expensive and some of
the ""marginal" fields may only be worked if oil and gas prices are
very high, or through extensive government inducements. Working
the deep fields (from 400 to 600 feet of water) in the vicinity of the
62d parallel and north involves massive expenses. Each new dis-
covery escalates the reserve estimates which range from 42 billion
bbls on the conservative side to nearly three times that number on
the speculative side. Estimates examined from innumerable sources,
by the authors over the past year, not only fluctuate widely but seem
to ignore, in many instances, the economic facts of life in establish-
ing the very expensive development and transportation systems needed
to bring North Sea oil and gas ashore to refineries. Thus even the
conservative estimate of 42 billion bbls of oil is higher than the most
current estimate of 28. 4 billion bbls which is "economically recover-
able.” Estimates of 138 billion bbls which may be "ultimately recover-
able reserves" must be subject to the same skepticism. The econom-
ics of development, given the current state of the worldwide economy

and inflationary trends, cannot be forecast with the accuracy with

which the geologist can estimate the reserves, based on geophysical,
exploration, and drilling data. Gas reserves are subject to similar

fluctuation. Appendix A has attempted to follow consensus figures



wherever possible, although a new strike in the Shetlands area, where
several drill rigs are currently working, could make these estimates
invalid in a matter of weeks. Current estimates of proved and eco-
nomically-recoverable reserves are considerably more conservative
than the "ultimate reserves" cited above. 1974 reserve estimates

oil (south of 62° N)—28. 4 billion bbl: and gas (south of 62° N)—198

trillion cubic feet,

Division of development jurisdictions in the North Sea was
based on a "'median line princigle” before the extent of the resources
became apparent. The U.K. and Norway emerged with the bulk of
the Continental Shelf and the reserves. Denmark and West Germany

did poorly. The Netherlands acquired still more gas reserves.

2.2.2 Western European Coal

Western Europe's coal reserves, given current rates of ;
consumption and demand, would sustain the EEC(9) for about one 3
thousand years. If the crude oil energy equivalent of coal is taken |
as a basis of comparison, Western Europe's coal is the equivalent
of two hundred years of EEC(9) oil consumption at 1972 levels. Coal
is obviously a major and significant resource. Given the geopolitical

and economic climate of 1975 it is a resource that should no longer be
neglected.

AP R R = e xR oy g

2.3 LOCATIONS OF MAJOR WESTERN EUROPEAN ENERGY
RESERVES

2.3.1 Crude Oil — North Sea

There are 28.4 billion bbls of proved reserves currently

under development. The following developmental activities represent

20




the 1974 allocation of these reserves:

° 55 percent of the reserves are in the U. K, sector.
Reserve estimates will grow with additional exolora-
tion, but proportional share in the U.K. sector is
expected to drop to approximately 50 percent. Exten-

sive exploration is in progress, but slowed early in
1975,

° 45 percent of current reserves are in the Norwegian
sector. Reserves are expected to grow, although
exploration is slow. A proportional share of reserves
is expected to expand to greater than 45 percent, ap-

proaching 50 percent as the area north of 62° N is
explored.

° Less than 1 percent lies in the Danish sector. Pro-
portional allocation expected to hold at about the same

level, as exploration results have been disappointing.
There were several dry holes in 1974.

2.3.2 Crude Oil — Inland Continental Europe

Austria, West Germany and Italy have small but significant
fields with estimated total reserves of a little over 2 billion bbls in
highly scattered small fields.

2.3.3 Gas — North Sea

Subject to similar economic and development constraints,
North Sea gas reserves are estimated at 198 trillion cubic feet, with

ultimately recoverable reserves estimated as high as 400 trillion cubic

feet. Based on the proved reserves estimates, and excluding the
Gronigen field of the Netherlands, which extends offshore, the dis-

03 B2k, A i et A

tribution of the North Sea gas reserves is approximately as follows:
® 40 percent lies in the U.K. sector (south of 62° N).
° 13 percent lies in the Norwegian sector south of 62° N.

This figure is assumed to be low because of the slow
pace of exploration and development.
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° 46 percent lies in the Netherlands North Sea waters.
This figure, as a percentage of the total, will decline
since exploration in the vicinity of the Gronigen and

extension of gas formations into the Netherlands North
Sea has been extensive.

A 1980 estimate of the shares would be: U.K., — 40%; Nor-
way — 40%; and the Metherlands — 20%.

2.3.4 Gas — Inland Europe

90 trillion cubic feet are estimated to be recoverable in
Gronigen (70 proved, additional 20 expected available). Numerous
small, but locally significant fields are located throughout the contin-

ent and the U. K. but total less than 2 percent of the European supply.

2.3.5 Coal

Coal reserves are distributed throughout Europe and the U. K.

and are assumed to be economically recoverable to the 1200 meter
level. Current totals are approximately 300, 000 million metric tons.
If. with advanced mining technology, mining is extended to the 2000
meter level, these reserve estimates double.

2.4 PROMISES OF THE NORTH SEA

The discoveries of oil and gas in the North Sea. occurring
as they did before the embargo of 1973/74, gave Western Europe a
strong and viable hope of achieving a measure of energy independence
from middle-eastern domination of world crude supplies and prices.
This premise remains essentially valid, although serious economic
problems have attenuated the hope of ""cheap oil and gas on Europe's
doorstep.’ North Sea oil may be close to OPEC prices when it begins

to come ashore in quantity since prices reflect both very high costs
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of operation and amortization of the very expensive transportation
and development systems that are needed to exploit the extensive off-
shore reserves. Nonetheless, the promises of the North Sea may be

summed up, in the context of the economic situation of January/Feb-
ruary 1975, as follows:

° Reserve estimates have escalated with every successful
development well completion and represent viable hope
for a large measure of energy independence.

° North Sea reserves were once thought capable of
granting the U. K. energy self-sufficiency by 1980-1981.
Inflation and other economic factors, political problems,
and industrial unrest had, by January 1975, moved this
goal to later in the decade.

0 North Sea and Netherlands Gronigen gas will continue
to make an ever increasirg contribution to the economic
and industrial systems of all of Western Europe.

& Despite severely escalating development and production
costs, $8-10/bbl North Sea oil will probably be com-
petitive with OPEC crude.

° Earlier "non-commercial" discoveries may be con-
sidered viable in view of world crude (and gas) price
market and price escalation.

Early in 1974, and before the assumption of power of the cur-
rent U.K. Labour Government (with associated threats of high taxation

and nationalization of large sectors of the oil industry), the Econc-

mist( 13)

—

ebullient view of the U.K.'s opportunities for self-sufficiency and for

published the accompanying chart. It is an optimistic and

even becoming an oil exporting nation (Figure 2.3). Problems that
subsequently deminated North Sea developments deflated this optimism,

2.5 PROBLEMS IN NORTH SEA AND GAS DEVELOPMENT

The glowing promises of rapid energy independence for Europe
based on development of North Sea oil and gas, rapidly gave way to

’
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Figure 2. 3. Optimistic View of U, K. Oil Position,
Published in The Economist in May 1974
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the harsh realities of the situation, compounded by worldwide eco-
nomic factors, many of which were triggered by the 1973 embargo,
and over which there appeared to be little or no control. The United
Kingdom needed the oil the most, and encountered the most setbacks.
Some may charitably be considered "self-inflicted wounds'' from the
newly elected Labour Government's proposed taxation and nationaliza-
tion policies. Others were inherent in the nature of the British indus-
trial society which has been plagued by strikes and industrial unrest
for generations. From world inflation there appeared to be no im-
mediate solution, and another influence, the North Sea weather, should
hardly have been a surprise to those attempting to operate there. The
drastic slowdown in U, K. development of the North Sea is summarized
in the following paragraphs.

2.5.1  U.K. Slowdown — Causes

The primary cause of development slowdown was the reluc-
tance of firms and investors, ranging from the small U. K. and foreign
independent developers (sme of whom had banded into development
consortia) to the giants such as BP and Burmah (now bankrupt and in
receivership), to invest if their profits were to be unconscionably
taxed. A proposed Labour Government taxation plan would have ef-

fectively put the small firms out of business, and would have only

left the developers and operators of the major fields. Sufficient out-
cries arose after this plan was cited that the Ministry of Energy re-
treated from this somewhat draconian position, but not to a sufficient

degree to encourage exploration and development to retrieve its pre- !
vious momentum,

A second cause was the degree of proposed government
participation in North Sea oil development, Obviously, the larger
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the government share, the smaller the share and hence the profits of
the developers. The gcovernment is, at this ‘writing, taking active steps
to nationalize the platform-building industry, a procedure that does

not please the Scots who feel already that “"England" is taking the

major portion of "Scotland's oil profits,” New orders have begun to
flow in increasing volume to Norway. A third cause was the world-
wide malady of "tight money. Although this is a lessening threat,

U. K. and world bankers have been reluctant to provide the funds for

North Sea development projects.

The soaring costs of North Sea development were mind-bog-
gling during the 1973-1974 period. Costs of labor, materials, ser-
vices and e 1ipment escalated in concert with world-wide inflation,
Special additional costs were incurred as a result of strikes with
favorable wage settlements thus massively increasing the labor com-
ponent of platform and drill-rig fabrication. Maritime costs on work
and supply vessels rose dramatically. A few examples, based on the
estimated production of typical fields, such as the Forties or Auk,
are shown below. The figures represent completely amortized
development costs, once the crude starts ashore via pipeline, including

exploration, development, production drilling, and the transportation

infrastructure to shore.

° In 1970, the estimate of $1000 per bbl per day (BPD)
was estimated to develop a field into production status, *

° By early 1973 costs had escalated to $2500/BPD.

° By the end of 1974 costs had risen, in some fields, to
$3000/BPD and were still rising.

* Cost eiements which are included are described in the footnote on
page A-15.
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In all fairness, it must be pointed out that the "easy" fields
(those in shallow waters generally close to the coast and suited for
the operation of jack-up rigs) had already been developed. Deep
water operations, involving $5 million semi-submersibles (Figure 2. 4)
were more costly than previously estimated. In like manner, instal-
lation of platforms of skyscraper dimensions in deep water (Figure 2. 5)

became operations costing $100 million per platform and even more.

A final, but not unexpected cause of delays in U.K. develop-
ment of oil and gas has been the weather. Although U. K. and multi-
national firms have been engaged in offshore oil exploration and devel--
opment for several decades, they were totally unprepared for the
severe weather constraints occurring in the North Sea. Rigs used in
the Gulf of Maxico and extrapolations from such designs, which had
previously been used world-wide, were badly suited for the North Sea,
where the statistical "' 100-year storm' (against which the rigs were
designed) occ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>