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The aim of this report is to provide the
besis for important decisions
which will have to be taken in the near future.
These particularly concern the allocation of
new concessions on the Continental Shelf and
guidelines for the use of the increased reve-
nues,

The report attempts to {1lustrate the
mein issues raised by the Norwegian
petroleum activities, and their impact on Nor-
wegian society, the opportunities they present
and the problems they may create. In the An-
nex, the Ministry of Finance, in cooperation
with other Government Ministries concern-
ed, has given a more specific account of some
of the issues dealt with in this report.

By means of this report the Government
aims at providing the basis for an
extensive discussion of the petro-
leum policy by a wide cross-section of the
Norwegian population. Great emphasis has
therefore been put on focusing the tasks and
problems which will have to be faced, ns well
as the options available.

The problems dealt with are
extensive. It has been impossible to con-
sider all relevant issyes, Moreover, new facts
continually appear, which may involve a
reassesment of the various issues. A com-
Drehensive review of the entire petroleum
activity will therefore have to be made at g
later stage.

1. Introduction.

1.1 PRODUCTION AND REVENUE

1. The petroleum activities will prove to be
more then a passing episcde in
Norwegian history., Assuming a reasopable
pace of exploration activity, only a minor
parts of the areas coneidered promising today
will have been explored by the turn of the
century, In the North Sea exploration will con-
tinue into the 1980s at least, and produc-
tion from established finds will continue
through the 1890s. The Continental Shelf
North of Lat. 62°N is several times larger
than the areas in the North Sea, and their
exploration will take a very long time, also
because of the deeper waters.

2. Reserves presently established repre-
sent about 300—400 million metric tons of oil
and 500 000—600 000 million cubic metres of
natural gas. Total exploitable reserves in the
Norwegian part of the North Sea are estimated
at 1 000—2 000 million metric tons of oil and

1000 000—2 000 000 million cw.m, of gas. At
a time when most European countries are ex-
pected to have problems with their supply of
energy and other raw materials, the petroleum
finds have put Norway in & very favourable
position,

As early as 1975 Norway will produce
more oil end gas than is required for
domestic consumption. In 1978 production is
expected to reach 35 million tons of oil and
about 30000 million eum. of natural gas
(corresponding to an energy content of about
25 million tons of oil). By 1981—1082 produc-
tion may increase to about 50 milllon tons
of oil and 45000-—50 000 million ecum. of
natural gas per annum.

This estimate takes into account the proba-
bility that new discoveries will be made close
to those already in production, permitting an
extensive use of present equipment, Even if
important new finds were to be made during
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the next few years, developing production
would nevertheless require considerable time.
These would thercfore hardly be of signi-
ficance before 1981-—1B82.

In 1973 domestic consumption was sbout 9
million metric tons of oil, while consumption
of gas was ingignificant. Even with substan-
tial development Norwegian domestic ton-
surmaption of natural gas would only constitute
a minor proportion of production. Production
of oil and gas will therefore be largely directed
towards exports.

Based on these data, Norwegian oil produc-
tion would only constitute between 1 and 2
per cent of world production in 1880. Exports
catimated for 1980 correspond to the annual
increase in consumption in Western Europe
in recent years,

3. After 1981—1982 production
from known fields will decline. If the level of
production is to be maintained, new finds will
have to be made. Possibilities for making fur-
ther discoveries appear to be good, although
exploration could have negative results. In
that case, production of oil would decreamse
rapidly towards 1990, while production of gas
will remain unchanged throughout the 19980z,

On the other hand the probability cannot be
excluded that, if exploration acti-
vities continue at their present pace, large
finds will be made, so that production
gradually will double to 100 million tons of
oil and corresponding quantities of natural
gas. Such a level of production would probably
cause greater problems of adaption for Nor-
wegian society than are justifiable. Once
discoveries are made, technical, economic and
political reasons make it difficult to limit their
exploitation. Exploration activities should
therefore be regulated by the size of finds
already made.

Desiring a long-term exploitation of resour-
ces and on the basis of its overall assessment
of the social implications, the Government has
come to the coneclusion that Norway should
maintain e modernte rate of extraction
of the petroleum resources.

4, Public revenues from petroleum
operations will largely depend on developments
in prices and on the official taxation and ex-
cise policies. Revenue is here estimated to
amount to 8,000—12,000 million kroner per
annum (et 1974 prices) in 1978 and 10,000—
15,000 million kroner per annum in 198182,
By comparison total public revenue (to the
State, national insurance and the municipali-
ties) in 1974 will amount to about 60,000 mil-
lion kroner.

¥or the purpose of these estimates, the
calculations have been based on a market price

for oil of 375 kroner per metric ton ($9 per
barrel}. In many guarters it is felt that prices
may later decline. However, it must be empha-
gized that all assumptions of future price
levels are highly tentative.

The trend in prices will partly depend on
the policies pursued hy the producing coun-
tries and the efforts to replace oil and gas
with other forms of energy. A strong upsurge
in prices now muay aiso lead to a forced rate
of exploration and exploitation activity in
other parts of the world, and thus to increased
supplies and lower prices in the long run.

Along with public taxation and excise re-
venues, the earnings of the production enter-
prises may nlso be considerable.

9. Future developments in the terms of
trade with other countries (i.e.
the relation between export prices and import
prices), aside from oil, are also very uncertain.
Both cxport and import prices seem jnclined
to fluctuate more stronply than they have
in the past 15—20 years. It is difficuilt
fo predict how this will effect Norway. We
cannot ignore the fact that import prices could
climb so much higher than export prices that
a part of the income {rom oil will be offset
by unfavourable terms of trade In goods
and services other than petroleum products.
Other raw material prices may show sherp
increases, if for instance the raw material pro-
ducing countries enter into forms of cocopera-
tion on the pattern now evidenced by the oil-
exporting countries. Also prices of many of
the processed goods which we import, may
rise, partly due to the rise in prices for
oil and raw materials.

1.2 EFFECTS ON NORWEGIAN SOCIETY

1. The petroleum finds in the North Sea
mean that as a nation we shall become
richer. The Government is of the opinion
that these new possibilities should be used to
develop a qualitatively better so-
ciety. A rapid end uncontrolled growth in
the use of material resources should be avoid-
ed, unless the social structure is otherwise
substantially changed.

The guidelines which are decided for the
petroleum activities and for the use of the
revenues must, therefore, be a part of a plan-
ned restructurization of Norwegian society.

Democratic institutions must acquire
genuine control of developments in an increa-
sing number of areas. The economic possibili-
ties must be used to create greater equality
in the standard of living, and in other ways
to prevent social probleme and to develop an
industrial production better adepted to the
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environment and use of resources. The welfare
soclety muat be further developed and must
be influenced through en active consumer
policy. Local communities must be streng-
thened and developed with at view to a better
socinl environment. Job opportunities must
be created for those groups which today have
difficulties in obtaining employment. Nor-
way must show responasibility for the poor
countries of the world.

2, The oil and gas discoveries will mainly
affect Norway’s domestic eco-
nomy intwo ways:

— Directly, by affecting Norwegian labour
and Norwegian industry through their
participation in exploration, production
and base activities, through deliveries
of production platforms, equipment etc.
and through industrial processing in the
form of oll refining, petro-chemical pro-
duction ete.

—- The use of the increased revenues for do-
mestic consumption and investment.

3. Initially the direct effects will
have the greatest impact. The most important
slngle factor today is the building of mobile
drilling platforms. In 1874 it is expected that
such platforms, to & value of 1,300—1,400 mil-
lion kroner, will be delivered from Norwegian
yards to Norwegian owners. In the years
ahead it is not expected that deliveries of plat-
forme will be on the same scale as in 1974.
However, it is assumed that the yards will
receive increasing orders for repsirs and main-
tenance. For 1980 it is estimated that mobile
drilling platforms will be delivered to Nor-
wegian owners, and that repair work will be
carried out for about 1,000 million kroner et
1974 prices.

For operations on the Norwegian Continen-
tal Shelf, it i3 expected that Norwegian indu-
stry will deliver other goods and services
amounting to about 450 million kroner in 1974.
This includes drilling activities carried out by
Norwegian-owned drilling pletforms, services
by Norwegian supply ships and Norwegian
basge activities, s well es other goods and ser-
vices required for carrying on these operations
on the Shelf. Towards the end of the 1970s
such deliveries may reach 1,000—1,500 million
kroner. Deliveries of fixed production plat-
forms are included in this ealculation.

Furthermore, it is assumed that about 60—
70 million kroner will be earned es income from
production enterprises in 1974. By 1880,
this figure may be approximately of 150—200
million kroner at 1974 prices.

Besides the deliveries to the operations on
the Norwegien Continental Shelf, a large ex-

port of goods and services to petroleum explo-
ration and production in other countries has
already been built up. For 1974 it is expected
that these exports will amount to approxima-
tely 850 million kroner. This figure includes
the export of one drilling platform to foreign
owners. Otherwise exports mainly consist of
drilling services carried out by Norwegian-
owned drilling platforms on shelf areas of
other countries. In 1980 the value of these
exports is expected to be 2,500 million kroner
at 1974 prices.

It is essumed that in 1974 production ae-
tivity directly connected with petroleum ex-
traction will amount to 2,500—3,000 million
kroner rising to about 5,000 million kroner in
1980 (at 1974 prices). In comparison, the total
export of goods (including new ships) amount-
ed to 23,000 million kroner in 1873.

The petroleum operations are expected
to employ about 15,000 persons in 1874,
Included are persons employed in the manu-
facturing of production platforms and other
equipment, as well as crews on Norwegian plat-
forms and supply ships operating on the part
of the Continental Shelf belonging to other
countries. By 1980 this figure will probably
increase to 20,000—25,000. Even though this
will only constitute leas than 2 per cent of
the total labour force, geographical concen-
tration may lead to major problems of adap-
tation in some areas,

4. The increased public revenue
will be used for easing taxation, as well as for
increesing public investment, for example in
regional development, protection of the en-
vironment, the social welfare sector, educs-
tion and communications. The use of the in.
creased public revenue which the Government
is now planning, will require a larger increase
in employment by the end of the 1870s other
then the direct petroleum activities. Even if
some of the increased demand for goods and
services can be covered by direct imports, it
will elso require a substantial increase in deli-
veries from a number of domestie sectors, Part
of this inerease will undoubtedly encroach
upon other sectors.

Each thousand million kroner (at 1974 pri-
ces) of the oil revenues used domestically may
well require an extra employment of 7,000
—=8,000 persons by 1980 to produce the goods
and services needed to satisfy demand. This
will particularly apply to industries which
meinly supply the Norwegian market, and
which meet little competition from foreign pro-
duetion (protected industries). In addition, it
is to be expected that the increased demand
will lead to a certain growth in production and
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employment in some industrial sectors which
are exposed to competition from imports.

5. Taking the Long Term Programme of the
Korvald Government as point of departure, it
has been eatimated that, if no oil or gas had
been found on the Continental Shelf, employ-
ment in industries protected from foreign com-
petition would have risen by 75,000—85,000
man-years during the yars 1974—1880.

As the level of affluence increases, many
people will prefer shorter working
hours and more time for leisure. The Go-
vernment proposes that the 40-hour week be
introduced during the term of the present
Parliament. In the premises for their employ-
ment forecast the Eorvald Government did not
include shorter working hours, Previous ex-
perience shows that the decline in produetion
does not correspond in amount to the actual
reduction in working hours.

6. Accordingly 85,000—100,000 more per-
sons, employment would be required in indu-
stries protected ageinst foreign competition in
1980, even without the petroleum discoveries.
With an increase of approximately 10,000
persons employed in petroleum operations,
95000—100,000 persons em-
ployed will be required for these
industrial categories. Above this comes em-
ployment deriving from the use of Govern-
ment revenues.

7. Subject to the occupational astructure
remaining unaltered, up to 1980 growth in
employment will be on the order of 0.5—
0.6 per cent per annum. Even if Norway, jud-
ging by traditional yardsticks, may be said to
enjoy full employment, there are many people
in the more outlying regions away from pres-
sure areas, especially among the quite young
and elderly wage-earners, and among women
and the handicapped, who should be offered
better opportunities then they heve todey.
The Government attaches great importance to
using the opportunities provided by the petro-
leum operations and the incremsed revenues
to improve employment facilities in these
regions and for these groups.

Such a policy may be carried out easily
because the petroleum operations strengthen
our foreign trade.

Beside such special measures es developing
day institutions, vocational training and re-
training, regionsl policy efforts will be made to
direct part of the demand and to implement
special measures in industrial life. For married
women particularly the proximity of the
home to the place of work is mormally a
necessary condition for being able to work
outside the home.

By strengthening policies relating to the

labour market and the regions, it is estimated
that it will be poasible to increase
employment growth to 0.8 per cent
per annum on an average, This corresponds to
an increase of about 75,000 man-yeare from
1,565 thousand in 1974 to 1,640 thousand in
1980,

No provision is envisaged for increased
immigration of labour.

8. Without using eny revenue from petro-
leum, the estimated total growth of employ-
ment about 75,000 persons will thus require
atrensferfromother industries
of 20,000—35,000 persons employed. If then an
amount of about 6,000 million kroner is avail-
able in 1980 for domestic use from the increas-
ed public revenue, for tax relief end increased
public investment, a further 40,000—350,000
persons employed in industries protected
againat foreign competition will be required,
unless it is possible by special measures to put
a brake on the employment demand. The
decline in employment in other industries must
then reach 60,000-—85,000 persons from 1974
—1980, see table 1.2.1. This means that even-
tually these industries will lose about one-
fifth of their labour force. Correspondingly,
use of the increased public revenues to the
amount of alternatively 3,000 million or 10,000
million kroner in 1980 will mean a decline in
employment in these industries of 40,000--
65,000 and 90,000—115,000 respectively.

Table 1.2.1. FEstimated growth in numbers
employed 1974—1980 according to main
indusirigl groups.t)

Increase in petroleum operations
ete. .. e,
+Increase in industries protect-
ed against foreign competition 85—100,000

10,000

Without using oil revenues 75— 85,000
Supplement for shorter
working hours ............ 10— 15,000
=Total ............ ........ 95—110,000
—Aggregate growth in employ-
ment ....oiiiii i 75,000
=Estimated decline in other in-
dustries without using petro-
leum revenues .............. 20— 35,000
+ Supplement for using
6,000 m. kroner ............ 40— 50,000
=Estimated decline in other
industries .................. 60— 85,000

1) In Chapter 8 of the Annex a more detalled
account 18 given s to which industries are in-
cluded in the different main groups.
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9.- A transfer of production and employees
between enterprises and industrial sectors may
come about through an increased domestie
cost squeeze. The price of goods and
pervices from industries undergoing rapid
growth will rise more sharply than prices for
other goods and services. The pressure on pri-
ces will particularly depend on how much Nor-
wegian industry becomes engaged in petroleum
operations and on what part of the resulting
revenues will be used domestically. The risk of
a strong pressure on prices must carry great
weight when these decisions are made.

10. The presaure on the labour
market provides wage-earners with greater
options for choosing jobs and for getting bet-
ter paid work. However, if the pressure be-
comes excessive, it would have detrimental
effects on the possibilities for effective pro-
duction so that enterprise would not obtain
gufficient labour, wage-earners would change
jobs often ete, Equally importent, frequent

2. Democracy

2.1 POLITICAL DIRECTION

1. Democratically elected in-
stitutions must have full control of all
important aspects of petroleum policy: ex-
ploration, rate of extraction, safety measures
and localization. It is important to have publie
direction end control of the exploitation of
regources. In this context great emphasis will
aleo be put on bringing democratically elected
institutions at the locel level actively into
the decision-making process.

2. Norwegian authorities have
the full right of disposal over oil and natural
gas resources, and it is their responsibility to
ensure that these resources are used with due
care, both with regard to Norwegian interests
and in an international context. Private enter-
prises, Norwegian or foreign, may be engaged
at the cxploration and production stages and
will receive suitable compensation for their
efforts. But in future they should obtain
the right to exploit these natural resources
in exceptional cases only. The organizational
pattern for Norweglan petroleum operations
must provide Norwegian authorities with full
contro! of all stages in the operation: explo-
ration, production, processing, export and
marketing.

3. Den norske stats oljeselskap A/S (The
Norwegien State 0il Company), Statoil,
will be an important institution for implement-
ing the authorities’ petroleum policy. Guide-

employment turnover of this nature lesds to
a poor working environment.

11. Changes in production, employment
and settlement patterns are continuelly taking
place in every society undergoing development.
Such changes will often enteil a great deal of
inconvenience. But this is difficult to avoid, if
the advantages of economic growih are
thought desirable.

These changes may be considerably accen-
tuated through a rapid development of the
petroleum activities or through an extensive
domestic use of the increased revenues, Wel-
fare gains which may be achieved in the form
of better job opportunities, tax reliefs, improv-
ed public services ete. must therefore be
weighed against such unfavourable effects
occasioned by changes in employment pat-
terns and increased internal migration. This is
the most important problem which
must be considered in connection with the
petroleum operations.

and Control.

lines for Statoil's functions will be decided by
the relevant political institutions. The neces-
sary facilities will be provided for the enter-
prise, o that the objectives laid down in the
preamble mey be attained. Among other func-
tions, the enterprise will therefore be entrusted
with the task of acting as an independent
operator as soon as possible. This means, that
technically the company will be responsible
for executing the exploration for and extrac-
tion of petroleum discoveries.

4, Regional cooperation is an
importent feature in petroleum operations.
Such cooperation has been started by the
three northernmost counties and between the
two Troendelag counties and the county of
More and Romsadel. To cover these areas Oil
Councils have been established at county level.
It is desirable that such cooperation be given
congideration in other perts of the country
as well,

The Government considers it important that
this regional cooperation should be subject to
the direction of the popularly elected institu-
tions.

5. First and foremost the scope of the ope-
rations on the Continental Shelf must be con-
trolled by regulating exploration
activities, Once a discovery is made,
technical, economic and political reasons will
tend to require that the resources be exploited
as rapidly as possible. The harsh climatic con-
ditions on the Shelf mean that the individual
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fields must be exploited at a relatively rapid
pace, before the installed equipment has to be
renewed. This reduces the possibilities of re-
gulating the rate of extraction once produc-
tion has commenced.

In order to regulate the level of production,
it is necessary however also to develop regula-
tory measures, 0 that the extraction
operation itself is brought un-
der control after a find has been made.
One appropriate method of control might be
to delay the development (build-up) of indivi-
dual Finds. This will be facilitated by increased
government participation in the activities on
the Shelf. But consideration should also he
given to drawing up forms of contract which
make it possible to delny the exploitation of
discoveries made by private enterprises.

6. The activities connected with petroleum
operations have shown the need to set up a
system for controlling the esta-
blishment of private enterprises. A tem-
porary statute has now been enacted relating
to the construction of hases for petroleum
operations ete. The Government has given high
priority to the work on drawing up a perma-
nent Act covering the control of establigh-
ment.

7. Landing in Norway is important from
the point of view of providing national direc-
tion of production and marketing. The Govern-
ment therefore firmly maintains that oil and
natural gas as & general rule, shall
be landed in Norway. Exceptions may
nevertheless be made in those cases where
considerations of community policy indicate
that a better solution may be reached. Work
on solving the problem of laying pipelines in
deep waters will continue to be given priority.

The question of the industrial ex-
ploitation of oil and gas must be seen
in the context of the general industrial policy
and the pressure problems which are expected
to arise. The exploitation of oil and liquid gas
in this country is not, however, dependent on
landing in Norway. With natural gas the case
iz different,

8. The petroleum discoveries open up new
opportunities for the supply of energy.
0il and gas may be used directly as a fuel or
for the production of electric power. Nor-
wegian control over production end distribu-
tion ensures that any gas or oil based power
installations will receive the necessary supplies
of raw material.

9. In order to ensure the democcratically
elected institutions an increasing control of
the restructurization which will follow in the
wake of the petroleum operations and the
utilization of revenues derived therefrom, it

may be considered feasible to use part of the
government revenues tobuy up ownership
interests in Norwegian industry. The in-
creased foreign exchange earnings may make
it possible to buy up some foreign ownership
interests.

10. The petroleum operations have present-
ed Norwegian industry with a major challenge.
The engagement in exploration, production and
processing may well reach formidable propor-
tions. Extensive technological know-
how is required to make full use of these
oppertunities, and to provide the populerly
elected institutions with the necessary insight
to enable them to supervise and regulate acti-
vities which are due to be started up.

11, If we are to achieve a broader based
Norwegian participation in petroleum opers-
tions and keep pace with, or perhaps even be
in the vanguard of, developments in certain
gectors in the years to come, an intensive
effort in research and development is required.
But further research and studies
should comprise all aspects of community
development and should not be tied especinlly
Lo petroleum operations as such.

12, When it comes to a choice of alterna-
tives, opinions on mdvantages and drawbacks
will depend on the personalities involved in
evaluating the situation, their attitudes, their
perspectives in time and their personal inter-
ests and sets of values. Conflicte of
interests and values may arise bet-
ween Norway and other countries between
soclal groups, between sectors of industry and
trade and between the different penerations.
The individual groups will seek to further their
objectives by influencing the shaping and defi-
nition of the studies and research tasks to be
undertaken. It is therefore important that
the direction of these mctivities should not be
dominated by special interests. Groups who
are not in a position to formulate their own
research requirements, must also have their
interests safeguarded.

13, Petroleum operations create the need
for re-thinking in a large number of fields.
Norwegian society is already well-equipped
for this in many of the areas concerned. Even
so, the ability to make full use of available
knowledge must be improved. These challenges
must first of all be tackled by utilizing
the apparatus and know-how
which we already possess, so that
the possibilities may be fully exploited, and so
that social problems and an uneven distribu-
tion of benefits and burdens may be avoided.
Norway intends to ecquire a knowledge of the
research work going on in other countries, and
to participate in certain international research
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programmes. But the evaluation and exploit-
ation of the results amchieved in this manner
will of necessity have to be the task of com-
petent Norwegian institutions.

14. The research which is di-
rected towarda the problems of
society in a wide sensc, and which will
form the basis for public policies and social
planning. has a much weaker public informa-
tion and contact service today than other
research netivites.

The struetural reorganization which follows
in the wake of petroleum operations and the
demands for firm public control of these ac-
tivities, increases the need for such an appara-
tus, The Government will therefore propose
that a Research Council for Community Plan.
ning be established, Provision will be made for
close cooperation with the other Research
Councils, Guidelines for the new Reseerch
Council and its date of establishment will be
the suhject of a special Parliamentary Report
concerning research policy.

15. Research will be required in many fields.
It goes without saying that, given the resour-
ces which a small country like Norwey has at
its disposal, especially with regard to profes-
sional personnel, it will be necessary to select
some research projects while leaving others in
abeyance. Taking up new projects will often
encroach on work already in hand in other
fields.

16. It is clear that certain projects
involving research and study must be given
a high priority. This applies for ex-
ample to:

Understanding of marine life and the
factors affecting it

— Knowledge of the Continentnl
Shelf and its resources

- - The necessary technology for participation
in and control of the exploration
and extraction of petroleum

- - The necessary technology for participation
by Norwegian industry in activi-
ties connected with petroleum, but also for
selected branches of industry which are
faced with strong competition from petro-
leum operations

.— The basis forcommunity planning
to achieve a better understanding of and
contro! of restructuralization of industrial
life and settlement patterns

-— Petroleum as en element in the global
resources perspective

— Relations with other count-

ries and constellations of economie po-
wer.

2.2 TAXATION OF THE OIL COMPANIES

1. The petroleum operations will in time be
the source of very substantial public revenues.
Right up to the beginning of the 1980s, reve-
nues will largely be derived from those enter-
prises which have already obtained licences for
the exploitation of these deposits. Later on the
revenues will to a greater degree derive from
government participation through Statoil. The
market rise in the price of petroleum over the
last few years means that higher prices must
also be expected in future, This will meke pro-
duction on the Norwegian Shelf far more
profiteble than was estimated at the
start of the operations. In addition exploration
has shown that the reserves on the Shelf may
be considerable.

2. Taxation of the earnings of the oil com-
panies will, according to the rules now in force,
make up a very large proportion of the public
revenues from petroleum operations. These
operations, however, are of such a special na-
ture and on such a scale that they differ radi-
cally from other Norwegian activities. The
present rules on taxation are not too well suit-
ed to these operations, and the practicel appli-
cation of these rules leads to problems of con-
trol. There are therefore good reasons for con-
sidering in more detail whether special
rules should be adopted for these oil com-
panies,

3. The advantage of allowing part of the
public revenue to be assessed as an income-
tax on the basis of net sales value, is that this
may stimulate the exploitation of smeller finds
where the profitability for the companies is
lower. This is also the resson for having gra-
duated retes for the royalty. By differen-
tinting the share of Government parti-
cipation, it should also be possible to stimulate
the exploitation of smaller finds.

On the other hand mejor finds are poten-
tially very profitable. Besides the royalty
rates being progressive, further considera-
tion should be given to the question of intro-
ducing & system of povernment parti-
cipation on 8 progressive scale.

4. The determinotion of prices for extracted
oil and gay as a basis for calculating the com-
panies’ earnings, gives rise to very difficult
problems. The Government will therefore con-
sider proposing legislation which permits as-
sessments in these cases to be based on pri-
ces which are determined by the
authorities,

5. Consideration will be given to special
measures for ensuring an effective as-
sessment of taxes Without an effec-
tive assessment there is at risk that the
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amount of tax which the companies actually
pay may prove to be much smaller than origi-
nally envisaged.

Because of the many special problems in-
volved in the assessment of oil companies,
consideration will also be given to establishing
a special assesament board for
the oil industry instead of assessment being
carried out in the munpicipality in which the
taxpayer has his place of business. As mn
interim measure gteps have been taken to train
a group of public officials who are specially
qualified to deal with these questions. It is
intended that these officials will be partly
attached to the Director of the Central Tax
Board, so that they may render assistance
to the local tax authorities in assessing the
tax for these companies,

Owing to the difficulties which will arise in
the assessment control, consideration will
furthermore be given to the gquestion of
whether special accounting rules
should be introduced for the oil companies,

It may also be necesssry to introduce spe-
cial rules on depreciation allowances, explora-
tion costs and reimbursement for technical
assistance etc. from foreign enterprises.

6. Tax questions arising out of the lend-
ings from the Ekofisk eres are regulated
by sgreements between Norway on the one
hand and the United Kingdom and Western
Germeny on the other. According to these
agreements, the pipelines in their entire length,
i. e, right up to the mainland of these two coun-
tries, shell be owned and operated by a com-
pany registered in and liable to taxation in
Norwey. The same applies to certain installa-
ticns placed ashore and connected with these
pipelines,

7. In the Act of June 11, 1965, it was laid
down that the Central Tax Board should issue
regulations for the computation of depre-
ciation allowances, The regulations which
have been issued, are in the main based on the
depreciation arrangements applicable to other
activities, with such edaptations as have been
deemed necessary in view of the conditions
applicable to the oil industry. The Government
will now review these regulations.

The pipeline company has submitted an
application to the Central Tex Board to
obtain approvel for & special depre-
ciation arrengement covering the
pipelines to Teesside and Emden. In principle
the arrangement means that the annual depre-
c.ations are to be computed in relation to the
quantity transported, and with correlated ad-
justments. The application is now being con-
sidered.

At the same time it will be considered
whether & similar depreciation arrangement
should also be implemented for the production
installations being erected on the Continentsl
Shelf. Such an arrangement will mean that
taxation will be edvanced for the production
companies.

8. It might furthermore be appropriate to
evaluate the right under the tax laws to allow
deductions in the tax assessment for explora-
tion costs and the payment made to foreign
companies in connection with their activities
on the Norwegian Continental Shelf. These
questions should be considered in the context
of the general problem of the taxation
of multi-national companies.

Another question concerns the interpreta-
tion of Norwegian tax laws in cases where a
Norwegian registered company engages itseif
in exploration activities in
other countries. It might easily seem
unfair if expenditures or losses inecurred in
such activities ebroad, should be deductable
from the income for which the company is
liable to taxation in this country. But in the
absence of such a2 right to deduction Nor-
wegian companies might well be placed at
more of a disadventage with regard to their
activities abroad than companies registered
in certain other countries. This question
will therefore be given further consideration,
In this connection due regard must be given to
Tax Conventions entered into with other coun-
tries.

8. According to the Act of June 11, 1065,
the King may decrze that the right to claim
deductions in respect of deficits from
previous years shall be extended from
10 years to include deficits up to 15 years, The
Government hss seen no reasom to submit
proposals for extending this right to claim
deductions for deficits, and feels it would be
appropriate to evaluate the rules regarding
deficits in general in the light of recent deve-
lopments,

10. The Odelsting proposition no. 65 (1971
—T72) gives an amccount of the right of the
companies to claim deductions for the purpose
of national income tax for dividends
paid out of the year's profits, and especially
of how this right of deducttion functions
in relation to dividends paid out to share-
holders resident abroad. As mentioned in the
proposition, there is a guestion of fixing an
upper limit to the dividend for which deduc-
tion may be claimed in the tax assessment. The
question of amending the rules concerning
taxation on dividends, will be studied in fur-
ther detail,
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11. According to the Act of June 11, 1965,
3/4 of the municipal tax shall accrue
to the Tax Equalization Fund and 1/4 to the
municipality where the assessment is made,
In this connection it should be pointed
out that the operations on the Continental
Shelf heve little or no connection with any
perticular municipality, The majority of the
private oil compenies have established their
head offices in Oslo, while the headquarters
of Statoil are in Stavanger. It would hardly
seem fair that these two munjcipslities should
be the recipients of such large tax revenues for
this reason. It will therefore be necessary to
take these provisions concerning municipal
taxation up for review.

12, For licences for the exploration for and
exploitution of petroleum, a number of taxes
and fees have been laid down (cf. Royal De-
crees of April 9, 1965, and of December 8,
1972). Of these the most important is the
production royalty, In pursuance of the
provisions of the Royal Decree of April 9,
1965, the royalty is set at 10 per cent of the
value of oil and gas produced in the produec-
tion ares. Under the new rules of December 8,
1972, this royalty varies from 8—16 per cent
according to the amount of oil produced in
the particular field. In accordance with this
Decree, the royalty on gas produced is 1214
per cent. The Government assurmes that it
may be necessary to review the
various taxes and fees.

13. Through Statoil the Government has
secured for itself to varying degrees the right
to a share in the profit derived from oil opera-
tions and to direct participation in these ope-
rations on a stipulated share-besis. The

extent and the nature of Go-
vernment participation in the
various activities connected with exploration
and exploitation should be given further con-
sideration, as well as which forms of coope-
ration and involvement would be appropriate if
the Government itself ia to direct the entire
activity in principle. A considerable proportion
of the public revenues may be expected to he
derived from the Government's direct partici-
pation in oil production and other activities
in the same connection.

14. It is very important that the problems
relating to taxes and other public revenues
from the abovementioned operations, should
be studied and evalunted in an overall context.
The Government has appointed a com-
mittee with a mandate to undertake a gene-
ral inquiry into and study of questions con-
cerning the public revenues from operations
on the Continental Shelf, The committee is
expected, among other things, to consider the
questions referred to ebove regarding the de-
termination of accounting prices for petroleum
products as the basis for income tax assess-
ment, and to review more closely the current
rules on allowances for depreciation, ex-
ploration costs ete. It shall also undertake
a further survey of the extent and the forms
of Government participation in petroleum pro-
duction, as well as the question of the most
effective tax nssessment administration pos-
gible,

The committee may draw upon the professio-
nal expertise which is generally available in
the Government Departments, as well as ob-
tain any assistance it may require from these
Departments.

3. International Perspectives.

1. The world's stocks of petroleum and
other raw materials are limited. The policy
now being pursued, will decide how long these
resources will last. The Government therefore
wishes to make an active contribution to shap-
ing an internationel resources
policy. It must cover rational exploitation
and conservation of the world’s energy re-
sources, distribution, transport, trade, poliu-
tion etc. The Government will promote inter-
national cooperation on energy questions, both
globelly and regionally and between producer
and consumer countries alike, The use of oil
for energy purposes must be balanced agninst
the use of the petroleum resources for other

high-priority purposes. Norway should advo-
cate a8 form of cooperation aimed at price
levels for different forms of energy and for
different uses of oil and natural gas which
would enable resources to be used rationally
in the long term.

2. The production and maerket-
ing of o0il are more and more becoming
concern of governments. The produeing coun-
tries are endeavouring to gain more control
over these activities, for example through new
agreements on government participation and
nationalization. In severel important consu-
mer countries state-owned oil companies have
been established to take charge of the oil ac-



14% Parliantentary Report No. 25

1973—14

Petroleum Induairy in Norwepglan Soclety

tivities al all stages. The international oil
companies must nevertheless be expected to
play a considerable role in the production and
marketing of petroleum products for some
time to come. Moreover, it has become clear
that these companies are now investing in
other areas of the energy supply field, for
example by acquiring ownership interests in
the production processes connected with oil
shale, conl and urenium.

3. The fact that the multinational
oil companies exercise such extensive
control over production and marketing, makes
it a task of internationa! interest to place them
under public contrel. The Government will in-
crease its endeavours in internmational orga-
nizations, including the Nordic Council and
the Organization for Economic Cooperation
and Development (OECD), in order to further
this ohjective.

The lerge oil companies possess technelogi-
cal and economic know-how which is of great
importance for the rational production, pro-
cessing and marketing of oil. The right answer
must be a form of cooperation which makes it
possible to benefit from this know-how in Nor-
wegian oil operations. For example, coopera-
tion with the state-owned companies in other
countries would be s natura] development. In
the long term view the multi-national compa-
nies on the Norwegian Continental Shelf will
argely enter the picture as consultants, entre-
preneurs and possibly minority shareholding
partners.

A special Norwegian marketing organiza-
tion will be developed for petroleum products.
For a long time to come a large proportion of
the production from the Norwegian Continen-
tal Shelf must be expectet, hovewer, to be
marketed in cooperation with the multinatio-
nal compAanies.

4, As a net exporter of oil, Norway will
mcquire interests in common with the tra-
ditionel producing countries.
This applies especially to trends in production
and prices. Given the present organizational
pattern, the situation on the world market
for oil could fluctuate considerably, between
relative scarcity and relative surplus, It should
be in Norwey's interest to secure a stable de-
velopment of prices, production and consump-
tion. In the Government's opinion, the best
way of encouraging development of this nature
is by means of organized cooperation. The
Government is therefore prepared to establish
closer contact and cooperation with the tradi-
tional producing countries, including the mem-
ber states of the Orgenization of Petroleum
Exporting Countries (OPEC).

5. It is natural to expect a broader form of

Nordic cooperation within the see-
tor covering energy and industry. The Govern-
ment will work towards realizing balanced
cooperation in these areas. Norway has
already become a large supplier of oil pro-
ducts to the other Nordic countries, and this
may be extended to products from new re-
fineries and from the petrochemical industry.

6. The international energy situation has
heen, and will probably continue to be, charae-
terized by an increasing demand for oil and
gas. It must therefore be assumed that
considerntions of foreign poli-
cy and trade policy will be taken
into account when the genera! rate of pro-
duction is determined.

7. Oil production in the most northerly sea
areas might create problems of its own. The
possibilities open to us for solving such pro-
blems will primarily depend upon develop-
ments in the internstional field. Extended
cooperation and an easing of tension between
the great powers, the effects of which would
also be felt in the northern areas, would make
it easier to mchieve satisfactory solutions for
our oil policy.

In view of this, it would be in Norwey's best
interest to secure the Norwegian direction of
exploration for and possible production of oil
in the northern areas of our Continental Shelf,
But Norwegian national management and su-
pervision in these sensitive areas would also
be in the interest of the Great Powers.

8. Petroleum operations on the Continental
Shelf increase the possibilities of pollution and
other environmental damage. They may also
cause difficulties for shipping end fisheriea,
The extensive fish resources in these waters
impose special responsibilities on Norway. The
Government intends to play an active national
and international role in finding solutions io
these problems, first and foremost through
regional cooperation between
the North Sea States.

9. The Government will actively support the
forthcoming UN Conference on the
Lawof the Sea. The mein task here is
to arrive at firmer and more precise criteria
for delimiting the Continental Shelf area of
the respective countries. Norwsay, together
with Australia, has put forward a proposal
for economic zones of 200 nautical miles
(390 km) in which the coastal states shall
possess sovereign rights to the natural resour-
ces, including the resources on the sea bed.

In cases where the natural continuation of
the mainland extends beyond the economic
zone, the coastal states shall however retain
the rights they possess under present inter-
national law.
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10. Norwegien foreign trade will
take on e different character when the export
of oil and gas gets properly under way. The
increased use of goods and services arising
from the petroleum revenues, will not be able
to be covered by correspondingly increased
production in Norway, but must be met by a
corresponding increase in the import surplus
for goods and services, apart from oil and gas.
This requires a new appraisal of our policy on
trade and foreign exchange. The pressure on
domestic resources will increase. Export in-
centives must therefore be justified by the
fact that such export facilitates a particularly
profitable use of domestic resources, or that
it serves regional or other social ends.

11. The concessgion terms for the allocation
of blocks include n provision aimed at stimu-
lating the use of Norwegian goods
anod services. It is not intended to accord
Norwegian trade and industry any preferential
position. But Norwegian industry should be
secured the chance to compete on equal terms
within e sector which has been characterized
by well-established connections between pur-
chasing compenies and traditional suppliers,
One of the aims of the Norwegian authorities
will be to arrive at a balance which safeguards
national interests without contributing to the
development of a protectionist policy in the
North Sea. Today Norwegian suppliers are al-
ready eatablished on the international market,
and over half of the deliveries to petroleum
operations are made to other countries.

12, In order to preserve the balance in the
Norwegian economy, it is not advisable that
public revenue from petroleum operations be
fully used for increased domestic consumption
and investment, at least not if it involves
amounts es large a3 forecast. The result will
thereforebea foreign exchange sur-
plus, which will be utilized on the Shelf or
abroed. Any foreign exchange surplus which
is invested abroad, must be sdministered ac-
cording to guidelines drawn up by the political
authorities.

Several of the traditional oil producing
countries are small, with only limited possi-
bilities of using this large revenue for eco-
nomic development at home. They therefore
have very high savings rates, in the region of
70—80 per cent, which chiefly take the form
of a very substantial increasse in foreign ex-
change reserves. As a result of the recent rise
in prices, in the course of a few yeara these
countries could build up reserves of foreign
exchange so extensive that they may play a
quite dominant role in the internatio-
nal exchange and credit market.
At present there is no clear view as to the
consequences this might have.

13. Despite the difficult probleme that re-
main to be solved, Norway's standard of liv-
ing is one of the highest in the world. The
oil discoveries will raise our standard of
living still further. We carry & special
responsibility in n world with &gll the marks of
fundamental economic and social inequality.
We should therefore let the most needy coun-
tries have a shere in our increased revenue,

For Norway's part we have made it inter-
nationally known that our goal is to grant one
per cent of the gross national product to
development aid by 1878. The same
obligation will apply when the revenue from
petroleum operations is included in the natio-
nal product. In 1978 this will lead to an in-
crease in Norwegian development aid of al-
most 300 million kroner, compared with pre-
vious prognoses which did not take the activi-
ties in the petroleum sector and the resultant
revenue into account.

14, The developing countries suffer from
widespread unemployment. The migration of
wage-earners to the industrialized countries
has resulted in a number of problems relating
to society and the individual, both in the host
country and in the developing countries them-
selves. In the industrialized countries for-
eign workers are often used to regulate
the pressure on the labour market. The deve-
loping countries primarily need job opportuni-
ties in their own countries in order to utilize
their own resources, We should help them to
develop their own trade and industry, for ex-
ample through our export of capital and other
measures.

Together with other Western European
countries Norway should advocate the
opening of KBuropean markets
to exports from the developing countries,
particularly their manufectured goods, as
they graduslly develop their industries. Cf.
Parliamentary Report No. 29 (1972/73) con-
cerning certain key topics relevent to Nor-
way’s cooperation with the developing coun-
tries, from the previous Government under
Mr. Trygve Bratteli.

15. The Norwegian foreign exchange sur-
plus will help to give the Norwegian
krone a strong position interna-
tionally, In recent years important changes
have taken place in the exchange rates of a
number of countries. It must be expected that
in the future also some countries will find it
necessary to meke parity changes. Such chan-
ges might lead to a relative rise in the value
of the krone in relation to other currencies.
If so, this should contribute to diminishing
the rise in prices at home and in the long run
therefore should not adversely affect the indu-
stries facing competition on the export market
and from imports.
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4., The Use of Resources.

4.1 GROWTH AND CONSERVATION

1. Resources are scarce, and nature and the
essential conditions for life in the world can
eagily be destroyed. Pollution, if allowed to
continue long enough, can produce extremely
unfortunate results. Econromic growth
must therefore be given a new content and a
new composition, so that it furthers the ratio-
nal use of resources and does not restroy the
fundamental balance of nature.

2, The areas on the Norwegian Shelf are
emong the most important feeding and
breeding grounds for fish in the
whole world. Every year roughly 6—T million
tons of fish are caught on the relevant parts
of the Continental Shelf in the North Sea, the
Norwegian Sea and the Barents Sea. The Nor-
wegian share amounts to about 3 million tons
at a first-hand seles’ value of just under 3,000
million kromer. No corresponding figures for
the first-hand sale’ velue are available for
fish caught by other countries. Taking Nor-
wegian first-hand sales prices as a basig, the
total catch annually emounts to a value of
5,000—6,000 million kroner.

Fish represent an important food resource,
which is replaced vear after year. Petro-
leum is a resource which is not limitless, As
far as possible it must be ensured that in
exploiting, if we do not create particular diffi-
culties or restrictions for the fisheries,

3. The production rate in respect to the
Norwegian petroleum resources must be deter-
mined both on the basis of the possibilities
and the problems which such operations create
for Norway, and with due regerd for the world
around us. Not least, emphasis must be placed
on the fact that oil and gas are finite
resources which even today, and possibly
even more in the future, are very veluable for
a number of uses both as raw materiels and
aa food, and not only as energy.

The petroleum discoveries facilitate a rapid
expansion in the use of oil and gas for energy
purposeg in Norway. The Government feels,
however, that strict economization in the use
of these resources should be provided for.

4. Even if the Norwegian authorities will
have large amounts of oil and gas at their
disposal, a prices and sales policy
should be followed, in home marketa as well, in
order to avoid overconsumption and unne-
cessary waste, The discoveries on the Nor-
wegian Continental Shelf do not in themselves
justify lower selling prices in Norway than
those which can be obtained by export. This

does not prevent an equalization of energy and
raw material prices being used as a policy
instrument for localization and energy.

5. The petroleum discoveries in the North
Sea provide Norwegian society with new op-
portunities. The increased revenue provides
the basis for & rapid improvement of the mate-
rial conditions of life. Involvement in petro-
leum operations and use of public revenue at
home will, however, lead to increased struc-
tural change in jndustry end employment.
Such changes may be desirable, and may con-
tribute to providing solutions in the social
sector. But rapid structural change may result
in considerable social problems. The Govern-
ment attaches importance to regulating the
rate of development in the petroleum industry
and to the utilization of the increased revenues
at home with s view to limiting any unfortu-
nate social effects, Importance will be attached
to avoiding too rapid changes in population
settlement, and to maintaining the main
features of the settlement pattern.

6. The authorities will be subjected to pres-
sure from many quarters to accelerate oil
operations on the Continental Shelf. Assump-
tions that the international price level for
petroleum might be higher in the first decade
than in subsequent decades, might also be used
as an argument in favour of rapid extraction.
In view of its desire for a long-term exploita-
tion of resources end on the basis of an overall
evaluation in a social context, the Government
has nevertheless decided that Norway should
adhere to 8 moderate pace of ex-
traction of the petroleum resources.

7. Exploration activity 1is, in
practice, the most important regulatory instru-
ment. It is therefore important to avold ini-
tiating more exploration than a moderate
extraction rate would indicate. In accordance
with normal practice in the oil industry, plans
will be prepered for exploratory activities
to provide proven reserves corresponding to at
least 10—15 years of production. The Govern-
ment believes that the aim should be a preduc-
tion level which is not substantially higher
than that expected to be attained at the be-
ginning of the 1080s. Thus we cught to seek
always to have proven reserves of 1,000—1,200
million tons of oil or of oil equivalents of gas.
The figures for proven reserves now stand at
800—1,000 million tons.

Using these findings a3 a besis of calcule-
tion, the drilling of 20—25 wells per year
a8 i3 now being practised on the Norwegian
Shelf, should at a rough estimate provide a
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yearly average of proven reserves of 140—180
million tons of oil and gas. If exploration con-
tinues to yield such favourable results, it will
be possible in the course of n few years to
bring the known reserves to a higher figure
than would be necessary for meintaining the
level of production.

But there is great uncertainty as
to the connection between exploration aectivi-
ties and results. There will always be a risk
of explorations resulting in much smaller
reserves than expected. On the other hand
they may also result in much more. It will
therefore be necessary to adjust the extent of
exploration ectivities from time to time.

The Government will return to the matter of
more detailed guidelines for exploration ac-
tivities in a speciael Parliamentary Report con-
cerning operations on the Norwegien Con-
tinental Shelf.

B. Since the results of the exploration acti-
vity are uncertain, it will also be necessary to
be able to exercise direct control
over the rate of extraction, so
that any largescale discoveries are not exploit-
ed faster than the popularly elected institu-
tions consider desirable, based on en overall
evalyation.

9. In view of the production licences already
issued, the posaibilities of directing the rate
of exploration are limited. But the Ministry
of Industry may at any time issue more spe-
cific provisions concerning measures aimed at
the proper exploitation of petroleum deposits
(«conservations ).

In allocating future production
licences, conditions may be stipulated to
the effect that the exploitation of any discove-
ries in the concession area may be regulated
to a degree beyond that hitherto authorized
by Norwegian statutory provisions.

In the long run full control of operations
may be secured, so that the State has full
charge of all rights and obligations, allowing
the companies to operate under different forms
of entrepreneur contracts.

4.2 ENVIRONMENT POLICY

1, It is of vital importance to keep a very
close watch on the pollution situation in the
sea areas affected by the petroleurmn opera-
tions. The Government intends to draw up a
Systematic programme of super-
vision for this purpose.

2. The Government will try to strengthen
international cooperation on the
combating of and emergency preparedness
against oil pollution. This would imply further
development on the basis of the already esta-

2

blished forms of cooperation between the
North Sea states, the Oslo Convention and the
new regional convention concerning emission
into the sea from shore-based sources, which
also includes the operations on the Continental
Shelf.

3. The necessary meesures will be put into
effect so that pollution caused by
the operations on the Shelf and
on land, are reduced to & minimum. It will be
8 requirement that the most effective and
modern methods for combating pollution be
employed. Conductors of such operations will
be obliged to produce the necessary informa-
tion concerning the effects on the environ-
ment.

Shore-based operations are covered by the
ordinary legislation on pollution, and are sub-
ject to an office for pollution inspection.
Control and supervision of emissions caused
by operations on the Continental Shelf, are for
the time being coordinated by the Norwegian
Petroleum Directorate.

The regulation of emissions caused by these
operations should be carried out in accordance
with the general guidelines for preventing
pollution, Emissions from platforms and from
shore-based instellations should as far as pos-
sible be subject to the same rules, and be con-
sidered by one and the same institution.

The Government’s aim is to gradually trans-
fer the euthority to lay down rules for
emissions from installations on the Continen-
tal Shelf and the responsibility for control to
the office for pollution inspection. The prac-
tical work of supervision is to be primarily
carried out by the Norwegian Petroleum
Directorate,

4, Concessionaries have abso-
lute liability under Norwegian law for
damepges arising from their operations on the
Shelf. The Government intends to submit a
proposel for speciel legislation concerning
liability for compensetion for pollution dama-
ge, in order to define specifically the extent of
liability,

5. The operators on the Continental Shelf
are today bound to maintain an effective
emergency preparedness egainst
contamination by oil. An enguiry
ia being made as to how an effective public
protection system against oil may be deve-
loped in addition to the companies’ own emer-
gency preparedness.

6. When & well is abandoned, all
well equipment must be removed, and no ob-
stacles of any kind are to be left behind.
Technical and economic measures which can
ensure a satisfactory clearing-up operation,
will be given further consideration.
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Comprehensive production equipment for
the extraection of oil and gas will be built up.
When production ceases, the eguipment will
probably be of no value to the licencees. When
the licence is issued, measures will be taken to
ensure that there are satisfactory guarantees
that the companies can be made liable, if they
fail to fulfill their obligations to clear up.

7. With a moderate tempo in petroleum
operations, the latter should not create
any greater environmental pro-
blems than are, in the Government's opinion,
capable of being dealt with in a satisfactory
manner, Special restrictions and limitations
on these operations may be necessary, how-
ever, in perticularly vulnerable areas, or if
the overall pollution situation in the sea
areas involved develops in an unfavourable
direction.

4.3 USE OF THE INCREASED PUBLIC
REVENUES AT HOME

1. The revenues which accrue to the public
sector, will represent considerable amounts in
a few years' time. Even if no more discoveries
are made, the revenues will continue until
about the turn of the century. If new finds are
made, they will probably lest much longer, The
right course, therefore, must be to increase
domestric consumption and investment beyond
previous plans, But in view of the problems of
structural change, the increase should be limit-
ed, and it should be extended over a longer
period of time,

As a point of departure, it has been esti-
mated that there will be an increase in con-
sumption of approximately 750 million kroner
in 1975, with a gradual increase to about
6,000 million kroner in 1980 (at 1974
prices). Total domestic consumption in 1980
of goods and services is estimated at approxi-
mately 170,000 million kroner. An increase in
consumption of about 6,000 million kroner
will therefore correspond to an incresse of
3—4 per cent. In addition, we have based our-
selves on the scheduled reduction in working
hours from 4214 to 40 hours per week being
put into effect in the course of the period
1974—177, without the consequent drop in pro-
duction affecting real earnings.

Any use of the revenues beyond this level
would appear at the moment to lead to such
extensive structural changes, that it would be
difficult to get it under the necessary public
direction an control. But the question of the
utilization of the petroleum revenue will be
under constant review in formulating eco-
nomic policy.

2. Taking future generations

into account, only part of the funds
made available for use in Norway by the petro-
leum revenue should be utilized for increased
consumption. A certain amount must be in-
vested, so that the income level will not neces-
sarily fall once the oil revenue comes to an
end. On the other hand, Norway already has
one of the world’s highest rates of investment,
and studies on the subject suggest that addi-
tional domestic investment can add little to
future consumption.

In the industries producing for the petro-
leumn industry and the domestic market, in-
creased investment could nevertheless reduce
employment requirements, and thereby some
of the problems connected with structural
change. In the industries which are exposed
to strong competition on the export markets
or from imported goods, investment would to
a certain extent make it possible to reduce
employment without a drop in production.
From the Government's point of vicw, part of
the increased revenues should also be used
for important investmenls in the field of
environment.

3. The Government will give a fuller account
of its economic policy in the revised National
Budget for 1974, in the proposal for the 1975
Fiscal Budget with the Longterm Fiscal Bud-
get up to 1978 and in the National Budget for
1975. Specific guidelines for
utilizing public revenue and for solving
certain problems will also be incorporated.
Furthermore, a report in the nature of a long-
term programme will be presented to the Par-
liament which assembles in the autumn of
1974,

4. No special system of finan-
cing should be set up, earmarking parts of
the public revenues from petroleum operations
for specific purpeses. It is difficult to predict
what the public revenue will actually amount
to. Priority ratings now considered desirable
between different projects, might alter con-
siderably with time, and the need for public
measures in any one sector cannot be expected
to vary in pace with the petroleum revenue,
Allocations of funds at m set percentage for
specific purposes might thus lead to undesi-
rable priority ratings.

The role of the Fiscal Budget in the policy
concerning economic cycles likewise indicates
that one should seek to restrict the tied items
in the budget as regards both expenditure and
revenue,

On the other hand exploration and any
discoveries outside North Norway will
confront this region as a whole with large-
scale problems. North Norway will be guaran-
teed a proportion of the concession fees which
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corresponds to at least one tenth of the royal-
ties accruing to the government from produc-
tion off North Norwaey. These amounts will be
used for a special development fund for the
region which will be additional to the regular
instruments of regicnal policy.

The production enterprises have absolute
liability for damage in connection with petro-
leum extraction. However, situations mey
arise in which the rules on compensation do
not promptly enough or to an adequate de-
gree protect the verious interests which may
have been harmed. In such ceses consideration
will be given to using public funds to cover the
interests of the injured party.

5. The Government will utilize the opportu-
nities provided by increased public revenues
for effecting, for example, substantial tax
reliefs At the same time the Government
will advocate greater public invest-
ment in environment protection and cultural
activities, in the sector covering health and
social welfare, in teaching and research, and
in communications and regional development,
than would otherwise have been provided for
in the general economic plan. Importance will
also be attached to utilizing the opportunities
provided for increasing employment for wo-
men, the elderly, young people and categories
with limited vocational options.

Increased investment in the housing
sector through the improvement of older

Table 4.3.1, Possible distribution of the
increased demand resulting from oil revenues')
Mill. kroner, estimated 1974 prices.

1977 18802)
Private consumption ...... 1,120 2,500
4-Public consumption and gross
investment in public fixed
capital formation .......... 570 1,250
+Housing investment ........ 200 300
+ Investment in enterprises
excl. housing .............. 360 950
=Total additionel demand ... 2,250 5,000
+ Use of oil revenues incorpo-
rated in long-term programme 1,000 1,000
=TUse of oil revenues for in-
creased domestic demand .. 3,250 6,000

1) Increased demand as compared with the Kor-
vald Government's long-term programme 1874—
1977.

2) For 1978—19B80 the additionel demand is
colculated on the basis of an extension of the
development given in the Korvald Government's
long-term programme. At the same time it is
assumed that the extension of trends in the long-
term programme will imply the same use of oil
revenues in 1980 as the lcng-term programme
indicates for 1877,

dwellings and living environments and an ex-
pansion in housebuilding will also be aimed at.

6. Table 4.3.1 illustrates a possible
distribution of increased domestic de-
mand. The increased supply of goods and
services is distributed more or less as in 1972,
with approximately half going to private con-
sumption, and the rest evenly distributed
between public consumption, investment in
public fixed capital formation, and investment
in enterprises, including dwellings. This distri-
bution means that the level for each of these
three demand components up to 1980 is in-
creased by 3—4 per cent over and above nor-
mal growth. This increased demand will be
somewhat less than the annual growth in
these levels in recent years.

7. When these revenues are used in Norway,
it will create a corresponding increase in
domestic demand. Some of the goods
and services for which there is a demand, can
be imported. But a large proportion of the
demand will be for Norwegian-produced goods
and services. The proportion directly covered
by imports, will vary according to whether
increased revenue is used to increase the indi-
vidual private consumption, public consump-
tion or investments, or both public and private.

Table 4.3.2 gives a calculation of the scale
of increase required in the number of wage-
earners in those industries which face little
competition from foreign production, if each
of the demand components (private public con-
sumption and investments) is increased by
1,000 million kroner at today's price levels.
Such a calculation is naturally very tentative.
The figures must therefore be taken as an illu-

Table 4.3.2. Estimated increase in number of
wage-earners (man-years) sn the protected
industries') by increased deliveries for diffe-
rent purposes.
Estimated 1974 prices.

Required increase In
no. of wage-earners
in protected indu-

stries
in 1874 In 1980

1,000 million kroner in
increased deliverles to:

Private consumption .... 5,000 4,400
Public consumption

(civilian) ............ 18,000 16,000
Gross investment:

Building and construc-

tion ................ 8,500 7,600

Machinery and equip-

ment ................ 4,300 3,800

1} In Chapter 8.2.2 of the Annex a fuller ac-
count is given of those industries which are con-
sidered to be protected agalnst foreign competl-
tion.
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stration of how the general composi-
tion of the demand for goods and services
is decisive in its effect on the labour market.

8. If it is then assumed that the additional
demand is distributed between the various
components as shown in table 4.3.1, an in-
creased domestic use of 1,000 million kroner
per annum (at 1974 prices) would require an
extra increase of onbout 7,000
wage-earners in industries protected
against competition from sbroad.

If, alternatively, we envisage an allocation
of 1/3 to each of the three demand components
(private consumption, public fixed capital for-
mation and investment in enterprises, includ-
ing housing), approximately 1,000 extra wage-
earners would be required per 1,000 million
kroner used in 1980. In addition, & certain
expansion in production and employment in
industries exposed to foreign competition must
be ellowed for.

9. It is possible that petroleum operations
will represent an importent factor in Nor-
wegian economy far into the next century.
Nevertheless, it is already at this stage neces-
sary to give thoughtto the period after
theactual petroleum operations
have ceased. Given the rapid technologi-
cal development characterizing international
and Norwegian economy, little can be done at
this stage to invest directly in production ac-
tivities which can take over the role played
by the petroleum operations in the interim
period. To the extent permitted by the employ-
ment situation, it is possible at this stage to
equip the country with roads and similar per-
manent construction works which may also
be of use far into the future. The development
of a good environment for education and for
research will rlso have positive long-term
effects,

But a considerable proportion of the public
revenues from petroleum operations must be
invested abroad. It is important that
this is done in such a way that the revenues
can be used once the actual petroleum
operations have ceased, and that they may
help to reduce the problems which may follow
the winding-up of petroleum operations.

4.4 INDUSTRIAL TOLICY

1. The operations in the North Sea repre-
sent the first oil exploration and extraction
activity to have taken place on a large scale
in stormy waters and at depths of more than
70 metres. Involvement in the develop-
ment of new technology for
exploration and extraction in such waters
will be crucially important to Norwegian in-

dustry, Active Norwegian involvement in the
present phase could secure participation in the
years ahead, The production, both in the North
Sea and in other submarine areas all over the
world, will in time be carried on to a greater
degree at depths at which traditional techno-
logy is not of much use.

2. The Government will provide in-
centivea to continued active in-
volvement by Norwegian industry in all
phases of the petroleum operations, including
deliveries to it. But even sc consideration
for the problems of restructurization will
make it necessary to limit the overall involve-
ment. It i3 not primarily a question of etimu-
lating industry to undertake deliveries on a
large scale, but to ensure that Norwegian in-
dustry should engage itself in those sectors
where there are possibilities for building-up
expertise and for further development. Impor-
tance will be attached to enebling Norwegian
industry to join in technological developments,
30 that the country will be competitive in other
fields as well when the era dominated by oil
activities in this country has ended.

3. Norwegisn companies which are to parti-
cipate in drilling operations and production,
must possess high technological standards and
great financial strength, There is only room
for a few companies in this sector, and they
should have e national basis., Beyond this,
petroleum operations create a large market for
a number of special products and services.
This provides the basis for the development of
86 varied industrial life, including
both large snd small enterprises which can
provide good steady joba. It is important that
these enterprises, as much as possible, are
closely associated with the regions where the
operations take place.

4. The proportion of the public revenue
which is available in Norway, will require in-
creased employment in a number of sectors.
In particular pnew industrial developments,
housing building and the extension of public
services require investments in the building
and construction sector, This sector will at
the same time be vigorously stimulated
through direct deliveries of production plat-
forms (of concrete), the establishment of
petrochemical industries, refineries ete, The
municipal development of sewnge networks
and purification plants will also require funds.
There iy a risk, therefore, of very heavy
pressure on the building and
construction sector. It is estimated
that employment will have to increase from
130,000 man-years in 1973 to 150,000 in 1978,

5. The greater the deliveries of petroleum
and the internal use of the revenues are, the
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greater will be the number of wage-earners
drawn away from certain industries
and enterprises, since we already have a
tight labour market. We face difficult choices,
both between involvement in petroleum opera-
tions and use of the increased revenues, and in
regard to the degree of pressure we should
permit.

6. It would be advantageous if necessary
reductions in output and eventual shut-downs
of existing enterprises could be effected ac-
cording to a planned policy. The reductions in
output should be preferably effected in places
where alternative jobs exist or can be created,
80 that the minimum social inconvenience re-
sults for those who have to give up their jobs.
A policy of this nature will primarily demand
an active and purposeful indu-
strial policy paying due regard to the
social consequences.

It is important that the enterprises and sec-
tors which are able to offer a good working
environment do not contaminate the soil, the
air or water, and that they do not consume
finite resources. In industrial policy, develop-
ment contracts and other active instruments
must be utilized in order to promote such an
>bjective and at the same time achieve the
aest possible spread of industriel activities
zonnected with petroleum operations, The Go-
vernment will return to the measures required
in this connection, inter alia in a Parlia-
mentary Report concerning the atructure
of Norwegian industry.

7. Improved employment opportunities in
other economic sectors may lead to A more
rapid reduction of employment in agricul-
ture and fisheries than would be jus-
tified. The instruments used in agriculture
and fishery policy, will be developed, so that
they may contribute to counteracting this
trend and to maintaining the present popule-
tion settlement pattern in all essential res-
pects.

8. The Government finds it both right and
natural thet the refining cepecity
and petrochemical industry
should be developed in Norway. Strict require-
ments in relation to the environment will be
made of these industries, so that no major
problems should arise either for the wage
earners or for the immediate surroundings.

A steble supply situation will give Norwe-
gian industries based on oil and gas competi-
tive advantages. These are industries with
great development potentials and with good
employment facilities. Once Norway has
achieved the necessary know-how in this field,
the opportunities for the plastic, and possibly
other processing industries, will be much im-
proved. Among other advantages, it is con-

sidered that these industries are well-suited to
providing favourable solutions to localization
efforts under regional policy. The enterprises
which are to build petrochemica! plants for
utilizing the wet gas from the Ekofisk area,
are, moreover, bound to sell their raw mate-
rials to the plastic industry in Norway at
uniform prices and terms, regardless of loca-
tion.

The basic enterprises themselves will have
to be large-scale enterprises, and in addition
must often be located near one another in
order to be eble to msake full use of the techni-
gues of large-scale operations. Furthermore,
activities connected with any landing termi-
nals for oil and gas will readily develop the
characteristics of large-scale industry.

8. It has been proven that a tight labour
market in itself is not sufficient to provide
more employment for the youngest and
oldest wage-earners, women and
those with limited vocational
options, who want better opportunities for
paid work. Beside the specinl measures in re-
gard to demand, industrial policy must there-
fore be especially directed towards providing
more employment for these groups,

10. A central task for credit policy
in the years immediately ahead will be to se-
cure a controlled rate of expansion in those
parts of the industrial sector which are comn-
nected with oil operations. At the same time
attempts must be made to reduce the pro-
blems of structural change in other economic
sectora. If there is a decline in employment in
some sectors, it will be possible to maintain or
increase production through a more cepital-
intensive process of production. By means of
the credit poliey, it is possible to channel
capital to the affected industries.

11. Investments on the Continental Shelf
will to an increasing extent be financed from
the domestic capital market. These
funds will largely be chennelled through Stat-
oil.

The reduced need for loans to Government
operations will help to ease the situation for
increased domestic financing of other econo-
mic activities. One way in which this can be
done, is by reduecing the credit institutions'
investment in Government Bonds. By this
means, as well as by improved domestic
liquidity in other respects, the remaining Bond
Market capacity could be considerably in-
creased.

12. In recent years the Stock Market has
largely been dominated by special new oil
companies. The Government believes that it
is necessary to intervenme in order to pre-
vent speculation, and it has submitted
a Bill on share issues,
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5. Equality and the Working Environment.

1. The Government regards the levelling of
differences in the conditions of
life as one of its chief aims. The petroleum
discoveries, together with all the ensuing acti-
vity and revenues, may well produce impulses
which will tend to widen the gap between the
various regions and between population
groups. It is important to avoid this. Instead
care will be taken to ensure that the opportuni-
ties which now present themselves, should be
used to improve the lot of those sections of
the population which up to now have lagged
behind in the development of incomes.

2. Some of the jobs in the petroleum sector
involve hazards of both & social
and medical nature. They may re-
quire burdensome commuting or moving, com-
plicate normal family life and prevent
participation in community activities. The wor-
king environment in petroleum operations
should be improved through labour inspec-
tion, public health, and localization measures,
ete.

3. Major differences in peay
must not be resorted to in order to attract
people to hazardous or burdensome occupa-
tions, if it is possible to eliminate these dis-
advantages instead. In connection with petro-
leum operations, the development of local com-
munities with special groups of wage earners
enjoying substantially higher incomes than the
rest of the local population, should be avoided.
This might otherwise lead to social inequali-
ties, for example through pressure on housing
prices.

4, In certain places oil operations will create
8 new Bituation, for example in respect to
physical planning. The Control of
Establishment Act, the Building and Planning
Act and the Health Act could become impor-
tant instruments for directing developments.
However, it many prove necessery to review
this legislation and the pertinent control appa-
ratus in the light of the new situation, In or-
der to ensure that the political authorities are
provided with the necessary information be-
fore decisions are made on the plans for future
oil policy at central, regional and local levels,

the social and publie health jmplications must
be studied. Representatives from the social
welfare and public health sector must parti-
cipate in this work.

5, The erectionof “barracks towns™
is unacceptable, except for short construction
periods. At the same time emphasis will be
placed on ensuring that important facilities
such as schools, health and social services,
child and youth welfare projects are planned
and developed in a satisfactory manner. To
implement this, efforts will be made to coordi-
nate employment and housing policies as well
as to develop publie services, Development pro-
jects will be required to contain plans for a
satisfactory programme for housing construc-
tion and public services.

6. In connection with the petroleum opera-
tions, industrial plants ete. may be established
ashore which by their very size will have a
considerable impact on the local community. In
such cases it will be necessary to stipulate in
the permits, granted in pursuance of the tem-
porary Act on the Control of Establishment, a
requircment which ensure the finan-
cing of the soecial and environ-
mental measures which may be neces-
sitated by the new operation.

7. The Government does not propose
to pursue a policy which requires an
increased immigration of labour. If immi-
grants are to be offered decent conditions,
more housing contruction, schools ete., will be
required. This in turn would require more
labour, with the result that immigration, in
the overall view, will only to a minor extent
be able to emse the pressure on the labour
market.

It has proved difficult to provide immi-
grants with employment and housing condi-
tions etc. similar to those of Norwegian wage-
earners. Increased immigration will therefore
tend to produce social problems. To a large
extent immigrants take jobs which Norwegians
are unwilling to accept. These questions will
be the subject of a separate Parliamentary
Report.
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6. Population Settlements and Local Communities.

1. Petroleum operations provide fresh op-
porlunities for transferring economic activity
towards the western and northern regions, as
comparced with the general course of develop-
ments in the last few decades. This is in accord-
ance with the objectives for Norwegian regi-
onal policies, cf. Parliamentary Report No. 27
(1971—72) presented by the previous Bratteli
Government. On the other hand, the growth in
the service industry, coupled with the general
effects of a more rapid growth in incomes end
consumption, may well lead to an increase in
the general centralization tendencies.

The Government will attach great impor-
tance to creating a better balance be-
tween job locations amd resi-
dential areas, so that the need for mo-
ving or burdensome commuting may be re-
duced. This makes it imperative to pursue a
well-planned regional policy with new and
more effective instruments.

2. As already mentioned, the Government
attaches great importance to maintaining a
moderate tempo in the exploitation of
petroleum resources. This is important in or-
der to achieve r long-term exploitation of
resources and out of regard for the restruc-
turization problems for our economy as a
whole. For the time being, therefore, it will
be a question of only a limited opening of new
areas for petroleum operations on the Nor-
wegian Continental Shelf,

Following a careful overall consideration of
regional policy, in which the economic, popula-
tion and employment factors have been in-
cluded, the Government has come to the con-
clusion that an opening of areas
north of Lat 62° N for the purposes
of exploration and trial drilling should com-
mence in North Norway. But the same con-
siderations indicate that an early opening of
arcas off the coast of Mere and Trendelag
would be desirable. Proposals for specific
guidelines for the opening of new areas for
exploration and trial drilling will be submitted
in Parliamentary Report No. 30 for 1973—74.

In the Government's view, there should not
in principle be any opening in the next few
vears of further areas south of Lat.
62° N, other than of those resulting from the
present invitation to submit bids, since the aim
should be to shift the main weight of the
exploration ectivities northwards. Neverthe-
less it may become necessary In special cases
to allocate new exploration licences south of
Lat. 62° N. The activities in the different areas
north and south of Lat. 62° N 'must, however,

be kept within the limitations stemming from
the desire to maintain a moderate overall
tempo.

3. Tt will thercfore be necessary in the near
future to follow up the plans which have been
made for base operations in the vici-
nity of Harstad. The area off Trendelag and
Maore will provide the foundation for the esta-
blishment of a base in Kristiansund. The ques-
tion of establishing more bases will have to
be considered further, as the exploration mcti-
vity increases in extent.

4, With reference to the opening of new
areas north of Lat., 62°N, the Government
attaches great importance to the establishment
of activities which will be com-
petitive with activities alreedy estab-
lished in South Norway. This also applies
to branches of the workshop industry. Indu-
stry in these parts of the country should be
given the opportunity to prepare themselves
for the new challenges offered by petroleum
operations as scon as possible.

5. Activities connected with the petroleum
industry should be well suited to the process
of decentralization. The Government aims at
making an analysis of the practical possibili-
tiesof splitting up such activities
into smaller units than would other-
wise be likely, if only considerations of private
profit were taken into account.

Furthermore, it is considered desirable to
ensure that subcontract deliveries should be
allocated to inland areas and to other regions
which would not otherwise share in the basic
petroleum operations.

6. In the short term view the Government
will regulate the localization of activities which
are directly connected with petroleum opera-
tions by means of active measures in pursu-

ance of the temporary Act on Control of Esta-
blishment.

The work on 2 permanent Act on
Control of Establishment will be
given high priority. Emphasis will be placed
on ensuring that the service industry is also
covered by such an Act. Work will be started
on a report to clarify the conditions of loca-
lization and the opportunities for service ope-
rations, especially with a view to decentrali-
zing efforts and to moving government acti-
vities away from Oslo.

7. It is estimated that the domestic use of
public revenues will lead to a strong growth
in those industries which are protected in
various ways against competition from im-
ports, This makes it possible and necessary
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to pursue a new form of regional policy based
to a pgreater degree on restictive
measures applied to pressure
erens, The growth in these industries must,
considering their functions, take place in Nor-
way. Reatrictions will therefore facilitate mov-
ing the activity in question, while not leading
to lower levels of activity.

8. Restrictive measures vis & vis pres-
sure areas will especially stimulate the sur-
rounding districts which today are saddled
with copsiderable commuter problems., These
measures will only to a minor degree be of any
use to the most backward of the outlying regi-
ons, The petroleum operations will therefore
to a greater extent than previously necessitate
an active regional policy able to counter-
act movements away from the out-
lying regions in straitened circumstances.

The instruments of regional policy must be
reviewed at regular intervals, to ensure thet
it is the more backward regions which shall
benefit from such policy instruments. These
may also be applied to petroleum operations,
but as a general rule these operations should
stand on their own feet without government
support.

9. Both in order to restrain the growth in
some pressure areas, end to stimulate the de-
velopment of the outlying regions, the Govern-
ment hos appointed an interdepartmental com-
Imittee to study the implementation ofa geo -
graphical differentiation of the
employer tax to the National Insurance
Scheme.

10. Measures taken to boost the more back-
ward regions, should be undertaken in such a
manner that employment facilities should also
he made available to those interested in part-
time employment, If this is to function as a
guide-line for localization measures, it i3 neces-
sary to improve the registration
procedure for potential wege-
earners. This means that effective muni-
cipal employment statistics be reintroduced.
In addition analyses should be carried out on
the opportunities available for increasing
employment in the individual regions,

11. Comnstruction sites for the building
of production platforms of con-
crete have already been established in the
countries of Rogaland, Hordaland and Mere
and Romsdal, The Government is considering
the guestion of permitting the establishment
of an additional one or two sites, Given the
small number of production units we are dea-
ling with here, the enterprises and labour ex-
changes concerned will have to cooperate
closely, so that construction work will be divi-
ded with regard to the employment situation
and seasonal variations in these localities.

12. In many cases agreements are entered
into between & firm intending to expand and
the municipality in which it shall establish
itself, Agreements of this kind may include
such matters a3 the pace of construction,
responsibility for landscape care and infra-
structure investments, as well os guestions
connected with land disposal and the rights
pertaining to ebandoned plants and equip-
ment. Consideration will be given as to how
local interests may best be safe-guarded in
such agreements.

13. Indunstrial centres which de-
pend upon one or two major enterprises, are
very unpsatisfactory as labour markets. Such
centres are always very exposed to changes in
the marketing and profit-making conditions
which apply to the enterprises concerned.
Measures will be taken to avoid new centres
becoming exclusively dependent on petroleum
operations, will be utilized as an element in the
which occurs in conmnection with petroleum
operations, will be utilized as an element in the
long-term policy for the pattern of population
settlement in Norway.

The Ministry of Finance

recommends:

that a copy of the Recommendation by the
Ministry of Finance of February 15, 1974, con-
cerning the Position of the Petroleurn Indu-
stry in Norwegian Society be submitted to the
Storting.
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Part 1
BACKGROUND

CHAPTER 1

Global Petrolenum Perspectives

Prepared in cooperation with the Ministry of Imdustry.

1.1 INTRODUCTION

1. Petroleum is an inclusive term for crude
oil and natural gas. It contains a long list of
yubstances with many different characteristics,
but all of these are composed of the basic
elements of hydrogen and carbon. They are
therefore known as hydrocarbons. Their basic
qualities are determined by the number of
carbon atoms combined in each molecule.

2. The simplest hydrocarbon, methane, is
o gas composed of one carbon atom and
four hydrogen atoms, CHy. Methane is first
liquified by cooling to +163° C. Hydroncar-
bons with molecules containing two, three
and four carbon atoms per molecule (ethane,
propane, butane) are liquified at constant
higher temperatures up towards 0° C.

3. The number of components in gaseous
and liquid form, however, is also dependent
on pressure. A number of gaseous compo-
nents which can be liquified at temperatures
near 0° C or under moderate pressure will
dissolve and be carried through pipelines with
the oil. This is known as ¢wet gas» or «con-
densates».

4. 0Oil is similarly an inclusive term for
all those components which can be liguified
under normal temperature and pressure con-
ditions. It is a complex combination of hydro-
carbons, whose basic components have approxi-
mately 7 to 50—60 carbon atoms per mole-
cular cluster. Thus it covers a span from the
simplest gasoline fractions to heavy asphailt.

5. The deposits of petroleum
around the world vary in composition from

gas fields which are mainly methane, such
as the Frigg field in the North Sea, to deposits
with gradually increasing amounts of heavier
fractions. The Ekofisk field containg epproxi-
mately equal amounts of usable energy as
oil and gas, but the condensate comprises ea.
8 per cent. Approximately ecpures oil fields
also exist. Often these lie at shallow levels, so
that the gas escapes. In deposits of shale
0il and tar send the easily liquified
components also evaporate,

6. In 1972 oil comprised approximately
60 per cent of the energy consump-
tion in Western Europe (OECD
countries), This consumption, amounting to
ca. 660 million tons, was divided by product as
indicated in Table 1.1.1.

Table 1.1.1 Oil Consumption in Western
Europe in 1978 According to Commodity.

Per cent Million
tons
Gasfromoil ................ 13 1.9
Aviation gasoline ,........... 17 26
Engine gasoline . ............ 84 12.6
Kerosene ] (Gasoline fractions 8 1.3
mainly used as in-
Naphtha | dustria! raw mate- 30 4.6
rialg)
Gas-oil/Diesel oil ............ 200 30,0
FuelOil .................... 277 418
Other ...................... 35 5.2
Total ....... ... Lt 664 100.0

Source: Ministry of Commerce.
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Table 1.1.2 il Consumplion in Western
Europe in 1972 According to Use.

Percent Million

tons
Road transport .............. 113 171
Reailway transport .......... 3 0.5
Air transport . .............. 17 2.6
Domestic water transport .... 6 1.0
Electric power production .... 65 10.0
Gas production .............. 4 0.6
Iron and steel industry ...... 18 2.5
Petrochemical industry ...... 42 6.5
Other industry .............. 183 24.6
Stockpiles .................. 43 6.6
Residential heating .......... 135 20.0
Other ...................... 55 8.0
Total ..........cccivviunnnn 664 100.0

Source: Ministry of Commerce.

The meens of consumption are indicated in
Table 1.1.2,

A totel of ce. 6—9 per cent of petroleum
resources are used as industrial raw mate-
rials.

The overall consumption pattern of energy
in the various countries varies according to
the supplies of other energy. Consequently
petroleum products account for ca. 90 per cent
of energy consumption in Denmark, ca. 55 per
cent in Western Germany (the main alternative
is coal), ca. 52 per cent in Great Britain
(44 per cent from coel and 3 per cent from
nucleer energy) and ca, 45 per cent in Nor-
way (the main elternative is hydroelectric
power).

1.2 THE PARTICULAR PRODUCTS

1. Gas is &an energy source
which iz easy to distribute within a concen-
trated consumption area, and which is suitable
for both private and industrial heating and
for the production of electricity. Therefore
England and meny places on the continent
have long depended on a conversion of coal
to gas and the distribution of this gas via
a network of pipelines.

The large gas discoveries in France and
later in the Netherlands late in the 1950's
hastened this development, so that an inte-
grated gas delivery network now exists over
large areas of Europe. Now this network
will be supplied from sources in the Soviet
Union as well,

The share of gas in Europe's energy balance
has increased from 2 per cent to 7 per cent,
or to ca. 70 million tons, during the ten year
period preceding 1970.

2. The transportation of ges
from the source in a cooled state where pipe-
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lines are not practically possible, is a more
recent development, and today constitutes
8—10 million tons — approximately Norway's
oil consumption. Factors such as inereased
petroleum prices, cheaper freight vis refrige-
rated tankships, and an increased emphasis on
preserving resources, indicate a sharp increase
in this form of tramsport. Nevertheless, at
sources with a blend of both il and gas which
are situated without suitable access to markets,
up to half the energy is burnt of on the spot
88 unusable gas, while the remainder is ship-
ped out ms oil.

3. Of the gas which is exploited, ca. 95 per
cent is used as a source of energy, while the re-
mainder iS raw material for the
petrochemical industry. Gas inval-
ves lower investments and operating costs
than other petroleum raw materigls in the
manufacture of simple basic products, such
as ammonia and methanal, which in turn are
the raw materials for the manufacture of
such things as e. g. fertilizers and varnish/
glue.

4. Wet gmas can be split or
cracked intoe the simplr methane pgas,
or it can be built up (synthesized) to heavier
oil fractions, Wet gas, which can be classified
as a medium weight petroleum fraction, is
alsc economically favourable for the manu-
facture of medium weight petrochemical pro-
ducts such as ethylene, which is the base for
a number of plastic products.

5. Wet gas can be transported
via pipelines together with and dissolved in
oll under high pressure. The wet gas can then
be separated from the oil when the pressure
is reduced, and can be transported further
in liquid form. This is the process for the
wet gas which England gets from Ekofisk.
At other deposits (e.g. those on land) it
may be more economical to separate the wet
gas at the source for separate transport. The
shipment of wet gasg requires less cooling than
methane and is therefore much cheaper, but
it is still & more expensive undertaking than
transporting oil. Wet gas which is trans-
ported with the other gas is usually, though
not always, distributed further with the other
gas and used for heating since, it is too
expensive 1o separate the components.

6. Crude o0il is nearly always
refined before use. Since the rise in
traneportation by large tankers, particularly
after the Suez crisis in 1956, it has been
cheaper to transport crude oil than refined
products. Refineries are therefore usually
built close to the markets, Thus the capacity
in Western Europe tripled to ca. 700 million
ton crude oil between 1960 and 1870. In
recent years, however, there has been a mar-
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ked tendency towards building refineries near
the sources since the producing countries
regard this as a means of industrialization.

7. Gasoline and oil from refineries are used
as raw materials for the production of the
same petrochemical products as
are made from ges and condensate. The
investments are pgreater, but cheaper raw
materials, access to markets, etc., can make
the process economical. Oil and gasoline are
also the bases for heavier petrochemical pro-
ducts such as benzene, toluene, propylene, etc.,
which are in turn rew materials for other
industries, like the manufacture of fibres
(rope, carpets), plastic foam, synthetic rubber
and nylon.

1.3 PRODUCTION AND CONSUMPTION
1. The international pattern of sea
transportation of oil in 1872 is de-

Parliamentary Report No. 25 8
Petroleumn Industry in Norwegian Soclety

Appendix

picted in Figure 1.3.1, The diagram illustrates
the dependence of Western Europe and Japan
on oil from the Middle East, Nigeria, Libya,
the Carribbean and Indonesia. On the other
hand, the United States is well on the way
lo being self-sufficient in petroleum, while
the Soviet Union is self-sufficient and also
exporte some gas and oil.

2. The production and consump-
tion of important countries and arems in
1970 is shown i Table 1.3.1, together with
prognoses for 1980. Among other things, the
table indicates that the dominant position of
the Middle East in oil exportation is expected
to be even more marked in the years ahead,
According to the same assessment the North
Sea is expected to produce 150—200 million
tons in 1980, of which ca. 50 million tons
will come from the Norwegian sector. The
prognoses are based on the assumptions that

Table 1.3.1 Estimate of Possible Production end Consumption of Oil.

1970 1880
Prod, Cons, Bal. Prod, Cons. Bal.

Western Europe ......... 20 66T - 647 170 1225 +1055
North America .......... 590 771 =181 T75 1165 + 390
Japan .................. - 191 +191 — 435 <+ 435
Latin America .......... 266 115 +151 325 225 + 100
Africa .................. 270 55 +215 500 100 -+ 400
Soviet/Eastern Europe .... 400 340 + 60 700 750 + 50
Other .................. 56 53 . 100 200 + 100
Middle East ............ 750 160 +580 1830 300 +1 530
Total . .................. 2 362 2 362 4 400 4 400

Source: <A Sludy from the Oil Committee of OECD», Parls, 1573,

Figure 1.3.1 Palterns of Ocean Transport for Oil 1978.
Source: OECD, 1973, adapted by the Ministry of Industry,
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Table 1.5.2 Need for Primary Energy (Million tons oil equivalents).
Per cent
1970 1880 annual
increase
1) OECD — Europe
Total ... i e 1041 1757 5.4
Ol e e 620 1113 6.0
L 70 231 11,9
2) North America
Total ... i e i 1763 2 869 5.0
) 763 1209 4.7
2T 598 870 3.8
3) Japan
Total ... . i e e 266 635 8.1
L5 190 466 9.4
LT 4 14 14.5
Source: OECD, Summer, 1973,
Oil equivalents Oil equivalents
million tons miltion tons
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Figure 1.8.2 Energy Prognoses. (Consumption calculated in million tons oil equivalenis.)
Source: OECD, 1973.

the production of petroleum at any|time will
satisfy demand, and that prices will lvary only
moderately around the 1970 level/ Today it
is evident that these assumpti must be
subjected to reevaluation.

3. Up to 1970 energy consumption in
the world increased by ca. 5 per cent annually
to 4—5 milliard tons calculated in oil equiva-
lents. Of this, sligthly over half was petro-
leum. However, petroleum consumption in-
creased by ca. 8 per cent annually, and it can
be assumed that the demand will continue to

increase at the same rate with a continuation
of taeble supplies and only moderate price
increases, The long term effects of the present
situation, where neither of these conditions
remain valid, must be evuluated against o
background of the possibilities for reducing
the growth in the total energy consumption
of the industrialized countries and the possibi-
lities of replacing petroleum with other forms
of energy. At present there is no reliable fore-
cast of this problem situation.

4. In 1970 Western Europe con-
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sumed ca. 1 milliard tons of oil equivalents,
of which ea. 700 million tons were oil and gas
(70 million ton gas). Her own total production
was an estimated 30—40 million tons. Table
1.3.2 indicates the need for energy in Western
Europe, North America and Japan. Figure
1.3.2 illustrates the growth in energy con-
sumption in the OQECD countries from 1960
to 1970 and a prognosis for 1980. It shows
how the consumption and production of solid
fuels (coal) has declined 25—30 per cent,
while the consumption (import) of oil has
increased by cg. 300 per cent.

1.4 OTHER ENERGY RESERVES

1. The continued development of water
power resources has definite limits in
Western Europe and North America, so that
the relative importance of water power is
expected to be halved by about 1985, The
large usable weterways in Africa and South-
east Asia represent over 40 per cent of the
world’'s total resources in this area, or almost
three times the combined potential in North
America and Western Europe together,

2. Western Europe's coal deposits
are considerable. At present these are con-
sidered more expensive to utilize than the
coal deposits in the United States, Australia
and South Africa. However, we should not
ignore the possibility that extraection and
exploitation might be easier in the future
than it i8 todey, e.g. by converting coal
directly to gas in the mines, thereby reducing
the need for conventional, lebour intensive
coal mining. Coal could then become equally
as important as oil is today, and those aress
of the world which have the largest and most
accessible deposits, would be of comparable
importance.

3. To the degree that the increased demand
for energy cannot be met by fossilized fuels
and water power, nuclear power is
the only meaningful alternative for the re-
mainder of this century.
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The exploitation of heat from the earth,
or geothermal energy, evidently has
great potential, but the difficulties involved
in a practical exploitation of this energy
source in the foreseeable future make it of
very limited importance. It is used to some
degree today in New Zealand, Italy, the Soviet
Union and Iceland.

The amount of solar energy radiating
on the earth is enormous, but the exploitation
of this form of energy will hardly be realized
in the foreseeable future except in very special
areas. Some research projects have been
initiated to investigate the exploitation of
solar energy on a large scale by using solar
batteries, partly in satellites, with wireless
relay to earth.

The fusion reactor (cthe tamed
hydrogen bombs) will exploit deuferium from
the sea, and when realized will mean an
infinite source of energy, but it is not known
whether or when the technical problems will
be solved.

1.5 PETROLEUM RESERVES

1. A study by the National Academy of
Sciences in the United States in 1969 predicted
that ca. 80 per cent of the earth’s extractable
gas resources will be depleted by about
2000 A.D. Correspondingly, oil resour-
ces are estimated as satisfying ca. 30 years'
consumption at the 1972 level, while coal
reserves are assumed adequate to satisfy 150
years of steadily increasing consumption.

2. Rising energy prices will make it profit-
able to extract oil fram deposits of tar
sand and shale o0il], especially in
the United States and Canada. (Shale oil is
e solid hydrocarbon which can be mined.)
In addition, it will be feasible to extract
petroleum from deposits under the ocean and
from other deposits which have been un-
economical until now.

Table 1.5.1 World’s Possible Exploitable Petroleum Reserves.

Thousand million tons

Ocean arees On land Total
Oil — primary extraction .......................... 108 205 313
0il — secondary extraction (increased degree extraction) 49 137 186
Oil fromtarsand ............ it iniinennnn. 27 96 123
Natural gas (in oil equivalents) .................... 55 110 165
239 548 T8T

Source: Weeks, L. G, «<Marine Geology and Petroleum Resocurces», 8th World Petroleum Congress,

Moscow, 1971.
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Table 1.5.2 World’s Assumed Petroleum Reserves, 1972.
oil Gasa
Milllard
Mg:f:d Per cent tons oll Per cent
equivalents
Middle East . ............0ovuvenn. 50 57.2 9 19.9
Africa ... 7 9.1 5 11.2
USA and Canada, .................. 7 8.6 9 18.8
Latin America . .................... 4 5.0 2 41
Far East and Australasia .......... 2 2.4 2 4.0
Eastern Europe, Soviet and China . ... 13 15.4 15 32.4
Europe without the North Sea ...... 0.5 0.4 3 6.6
83.5 98.1 5 9Tl

Source: B.P. Statistical Review, Oll and Gas Journal,

3. All such estimates of possible or poten-
tial reserves, however, are based on very
approximate assumptions. Thus the world's
possible petroleum reserves in
1971 were estimated in the neighbourhood of
800 milliard tons (se Teble 1.5.1). The proba-
bility of discovering petroleum in areas which
have not ms yet been explored, were taken
into consideralion. In addition, there are
deposits of shale oil which contain an esti-
mated 300 milliard tons. That same year the
world’s presumed reserves, ie.
reserves which are known to some extent,
together with those which will probably be
discovered in known petroleum producing
areas, were estimated at ca. 140 miiliard tons
(oil and gas). (Table 1.5.2.) The consumption
for that year was ca. 3.5 milliard tons. The
last table shows that the oil reserves in the
Middle East countries were estimated at
ca. 50 milliard tons, or over half the total
reserves. The estimated oil reserves in the
North Sea now appear to be st least 5—6
milliard tons, with a corresponding amount
of gas.

1.6 PROGNOSES FORK THE PRICE AND
CONSUMPTION OF PETROLEUM

1. The growth in petroleum consumption
occurred during a period when the prices
of oil and gas went down, and
there were no diffieulties in delivery. The
price fall was a result of, among other things,
the offer of oil on the market by smaller
companies, where previously there had been a
balance between supply and demand. The
price of fuel oil, converted to price pr. kWh,
kas thus been a hslf to & third of the price
of Norwegian electricity for heating purposes.

2. The growth in consumption means, how-
ever, a more rapid depletion of the
resources than the producing countries
appear to be willing to accept in the long run.

One means of reducing consumption is to
graduslly raise prices towards a level where
petroleum i3 replaced by other forms of
energy, such as cosl and nuclear power.
In recent months such a goal has been clearly
expressed by several producing countries.

3. There is no unambiguous «world market
price» for crude oil. A great desl of the
transactions (buying and selling) takes the
form of internal sales within integrated,
multinational compsanies, and the account
prices are not determined on any smarkets.
The prices for crude oil realized outside these
companies depends, among other things, on
the global supply situation at a given time
(in the short run). In recent months the sale
of such oil at very high prices has been
reported, but it is uncertain to what extent
transactions have actually taken place under
the stated conditions,

4. The fixation of taxes and levies in the
OPEC countries are made on the basis of a
stipulated price or «¢posted price». The price
for crude oil delivered in the Persian Gulf
in February, 1974, was ca. Kr. 480 per ton
($12.00 per barrel). (The posted price varies
slightly according to the quality of the crude
oil.} This quotation remains wvalid up to
April 1, 1974. With this es a departure point,
the cost level (production costs plus
taxes and levies) for crude oil deli-
vered in the Persian Gulf is calcu-
lated as slightly over Kr. 280 per ton ($7.00
pr. barrel). In order to get some picture of a
conceivable «¢market price» for crude oil in
Europe, the trensportation costs (ca. Kr. 60
per ton or $1.50 per barrel) and profit must
also be taken into consideration.

5. At present it is difficult to comment on
the delevopment of the world oil markets in
the years ahead. For illustrafive purposes
it is estimated in this report that crude oil
from the Norwegian continental shelf will be
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s0ld for refining in Northern Europe in a few
vears time for a delivery priee of Kr. 320—400
pur lon ($8.00 10.00 per barrel), expressed
in 1974 kroner. The market price for gas in
the places of consumption will be related to
the oil prices,

G. The production cost for most
of the crude oil from the Middle East is less
than § 30.00—40.00 per barrel. The produc-
tion costs for the oil fields now under deve-
lopment in the North Sea, will emount to ca.
$1.50 per barrel, but the production costs
could easily increase to $5.00 per barrel at
new fields located al a greater depth under
the sea, Transportation costs will vary with
the location, and will depend on whether ships
or pipelines are used, but the transportation
costs from the areas south of Lat, 62° N will
be comparatively lower because of their
proximity to markets.

Oil produced in the United States, and
especially in Alaska, is substantially more
expensive than Middle East oil, 0Qil from
slate and tar sand or synthetic oil from coal
is even more expensive.

7. The suggested price level is an
expression of the fact that oil will become a
scarcity. Technically it will be possible to
increase production to satisfy demand for a
long time to come, should the producing
countries, particularly in the Middle East,
wish to. They could then, for example, under-
bid North Sea oil or other energy scurces.
However, this is not thought probable. But
if alternative sources of energy (ceal, synthe-
tic oil and gas from coal, nuclear power, etc.)
come into wider use, the price of oil could
go down.

8. The producing countries now determine
their price policies and production quantities
independently, and it is to be expected that
they will continue to do so in the future. It
is therefore assumed that the prices could
rise to a level where it would be profitable
to develop other forms of ener-
gy. Several independent observations imply
that this level will correspond to & market
price of Kr. 400 per ton crude oil ($8.00—
10.00 per barrel) for a number of years, com-
pared to Kr. 100—120 per ton ($ 2.00—2.50
per barrel} in 1972, all expressed at today's
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price level. In the longer view, when the
capacity of these alternatives ia developed,
the encrgy prices can drop, and Lhe price of
oil will again be lower, ul an cstimnled Kr. 250
per ton (§ 6.00 per barrel) measured at today’s
price level.

9. Such prices will continue to give good
profits in oil production in most places. This
will probably stimulate an accelerated explo-
ration in various parts of the world Should
large deposits be discovered, there would
be an excess supply compared to the
demand. In such circumstances prices could
drop considerably.

In addition, it is not only oil prices which
will be determined by how rapidly other forms
of energy are developed. It is expected that
all industrialized countries will male great
efforts to develop new forms of energy,
regardless of short term profit considerations.

The Organization for Economic Cooperation
and Development (OECD) is undertaking an
energy analysis where the possible develop-
ments in oil prices over a long period consti-
tute the central theme, The report will be
available in the summer of 1974.

10. Increased prices for energy will lead to
a gradual alteration in the energy
economies of industrialized
societies and probably to a lower rate
of consumption increase. This could take place
due to better insulation of dwellings becoming
economical, increased collective transportation,
smaller and more economical automobile
engines, certain alterations in industrial pro-
duction, ete. However, all this will be a
time consuming process of conversion which
could spread over several five year periods.
For the time being it is difficult to estimate
to what degree increased petroleum prices
will result in the replacement of oil and gas
by other forms of energy. But to suggest
one dimension, it can be approximately esti-
mated that today's price level will reduce
consumption by the beginning of the 1980's
by 15—30 per cent in comparison with earlier
prognoses. Still, the growth of petroleum con-
sumption in the next ten years will be con-
siderable. The industrialized countries must
therefore expect to remain depedent on oil as
the dominant source of energy well into the
1980’8 even with strong increases in prices.
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CHAFPTER 2

The Continental Shelf

Prepared in Cooperation with the Ministry of Fisheries and the Ministry of Indusiry.

2.1 INTRODUCTION

1. The continental shelf is geolog-
ically defined as an area between land and
the deep ocean with rock formations of
continental type. Beneath the ocean depths
are rock formations of oceanic type. The
continental shelf can be divided into a plateau
and e slope. The boundary between the slope
and the seabed can be determined by geo-
physical measurements. In large part of the
area north of Lat. 62° N the boundary goes
to a depth of 2000 meter.

2. In the Geneva Convention on
the continental shelf of April 29, 1958, the
following definition is given:

«For the purpose of these articles, the term
«continental shelf» is used as referring (a)
to the seabed and subsoil of the submarine
areas adjacent to the coast but outside the
area of the territorial sea, to a depth of 200
meters or, beyond that limit, to where the
depth of the superjacent waters admits of
the exploitation of the natural resources of
the said areas; (b) to the seabed and susoil
of similar marine areas adjacent to the coasts
of islands.»

3. The extent of the Norwegian conti-
nental shelf is contained in the Royal Re-
solution of May 31, 1963. Under this Norway
claimed her sovereign right of exploration
and development of the natural deposits to
feasible depths, although not beyond the
median line in relation to other nations.
Norway has furthermore concluded agree-
ments on the delimitation of the continental
shelf with Great Britain (March 10, 1965),
Denmark (December 8, 1965) and Sweden
(July 14, 1968). All of these agreements
were based on the median line principle and
imply a precise delimitation of the Norwegian
continental shelf south of Lat. 62° N.

No corresponding agreements have been
concluded for the coniinental shelf north of
Lat. 62° N. Here the problem ol delimitation
towards the deep-sea is still outstanding, a
problem which is expected to be handled by
the coming United Nations' conference on
the laws of the sea,

2.2 FISHERIES IN THE NORTH SEA
AND ON THE CONTINENTAL SHELF
NORTH OF LAT. 62° N

2.2.1 Fishing Grounds

1. The North Sea must be regarded as
one of the richest fishing grounds
in the world, and is a very important fishing
area for the European fishing nations. The
North Ses eovers a vast plateru at an average
depth of 100 meters. There are both deeper
and shallower fishing banks. The fishing
banks of most consequence to Norwegian
fishermen are on the western side of the
Norwegian Channel, where we have the im-
portant fishing grounds of Revet (off Jaren),
the Patek Bank and the Viking Bank. Among
other fishing grounds which are situated
relatively near the Norwegian coast and within
the Norwegian continental shelf area, can be
mentioned the Great Fishing Banks, the Ling
Bank and the Coral Bank. Fish are found
at all depths in the North Sea, usually between
75 and 150 meters, but in the Norwegian
Channel there are fish at depths down to 400—
500 meter. In the deeper areas of the North
Sen with soft floor areas fishing for deep
sea shrimps takes place,

Fishing in the North Sea ig carried out by
an international fishing fleet, consisting
mainly of vessels from Norway, Denmark,
Sweden, Great Britain, Poland, Western Ger-
many, Eastern Germany and the Soviet Union.
There is year round fishing in the North Sean
for herring, mackerel, shrimp, Norwey pout,
and sand eel, as well as for ground fish like
cod, coalfish, haddock, flounder and other
types. Trawling is the common type of fishing
used by most countries, although ring nets,
running trawls and Danish seines are also used.

2. Off Mere and Romsdal tihe
coastal bank forms an extensive plateau
stretching 70—100 km. out from land, with &
steep slope to the depths of the Norwegian
Ses.

The banks farthest offshore have the gene-
ral name of «Storegga» or «Grent Reefsr, but
different stretches of the reef have their own
specific names. The southernmost part of the
tireat Reef stratehes outl inm a point cnlled
«Aktivnesset». Farther norlth lie <Kornll-
neset», «Skatenesetr», «Nordeggar and «Siore-
nesets», the latter situated approximately west
of Smala.
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Off Trendelag are the Freya Banks,
gituated 25—70 km. west of Freya. Further
north the Halten Banks stretch 40—80 km.
west of Kya lighthouse. Nortwest of Sklinna
is a third shallow bank which stretches 20-—
50 km. west of Sklinna lighthouse.

The siructure of the fishing off the coasts
of Mere and Romsdal and Trendelag indicate
that this bank platesu is an area which is
naturally rich in fish.

Along the edge of the reef off Mere—
Trendelag and on the extensive bank plateau
within it year round fishing is carried out
with lines, trawls, ground nets and Danish
seines. The types of fish caught are cod,
coalfish, ling, cusk, haddock, halibut, dogfi.sh.
skate, angler, porbeagle shark and besking
shark. Queantitatively coalfish is the most
important.

3. The coastal banks off Nordland
can be divided into two natural fishing aereas,
the Helgeland Banks from Nord-Trendelag
to Lofoten, nnd the Vesterdls Banks from Rest
Lo Andenes.

The coastal bank is divided into several
areas with special names. In the north it tapers
off, and off Andenes the edge of the reef cuts
in towards land in a deep curve known as
Bleikdjufta.

The most important fishing activity in the
stretch between Vikna and Lofoten is winter
catches of cod (spawning cod). Most of this
is carried out near land, inside the fishing
limits. Off Lofoten it is carried out from
February to April, mostly beneath the cliffs
on the north side of Vesifjord.

4, Off Troms the coastal bank stretches
25—100 km. out to sea, and is divided into
separate bank floes. To the south lie Sve@ns
Shallows and Malang Shallows, both with
depths under 100 meter, and the Northwest
Bank with depths of 100—150 meter. Off
the Lopp Sea lie the extensive Fugley Banks
with depths under 200 meter. These stretch
some 100 km. out to sea.

Individuel parts of the Fugley Banks have
their own names. Within the Fugley Banks,
near the fishing limits, are a series of shallows
with depths under 100 meter which also have
their own names. They are all important
fishing grounds. To the north in the Nor-
wegian Sea the Fugley run into the Tromso
Floe with depths of 200—300 meter. This far-
reaching bank extends north almost halfway
to Bear Island.

Sveins Shallows, Malang Shallows and the
Northwesl Bank are among the richest fishing
grounds along the Norwegian cosst. Winter
is the most imporlant fishing season. Fishing
begins in October with net fishing for coalfish
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along the edge of the reef. This is mainly
concentrated on the outer side of the North-
west Bank and in the Malang Shallows,
Fishing for coalfish goes naturally over to
catching spawning cod from New Year's to
March/April. The cod are taken with both
line and net, with the activity concentrated in
the Malangs and Sveins Shallows. In winter
large fishing vessels from the Tromse district
fish with lines off the Northwest and Fugley
Banks. During the cod season from January
to April there is also a large concentration of
foreign and Norwegian trawlers on the Great
Baoks off Troms. Sveins and Malang Shallows
are also very crowded trawling areas at that
time of year.

There is also important summer fishing
on the sea banks. This is of a different type
than the winter fishing. The most important
fishing on the banks in summer is for coul-
fish and blue halibut,

5. Off the hills (200 m. contour) along the
coast of Finnmark there is a wide, deep
channel, «Leirar, with depths up to 300 meter.
This channel runs through Tanafjord and
Porsangerfjord, in towards Revsbotn and
Kvenangen. These deep channels form a
natural division between the coastal banks on
the east and west sides of the reefs. The Leira
forms the divide between the coasial banks
and the nearby sea banks beyond. The inner
slope of these sea banks lies 30-—40 km outside
the shallow line, They form a chain which
stretches from the Bast Bank off Varde,
through the North Banlk, Nysleppen and the
North Cap Bank to the Helmsey Bank. North
of the North Cap Bank lie the hank plateaus
around Hope Island, Bear Island and Spits-
bergen. These fishing banks are trawled year
round by an international fishing fleet, mainly
from Great Britain, Norway and the Soviet
Union.

From the Lopp Sea north to the area off
Seraya runs a deep channel with good grounds
for line and net fishing. There are good
fishing grounds stretehing from the north
and northeast parls of Sereya to the North
Cap. Just west of Nordkyn the incline dips
to the Svarholt Sea. This open area of sea
forms a natural boundary between the fishing
grounds of East and West Finnmark. From
the heights and down over Leira, along the
entire coast from Nordkyn beyond Varde to
the border with the Soviet Union, are excellent
fishing grounds for all types of tackle.

Along the coast of Finnmark spawning cod
and cappelin cod are the main seasonal fish
from January to March, with spring cod
predominating from then until the beginning
of May. There is also considerable fishing
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for cod, coelfish and haddock in the spring
and summer. Some years there is also fishing
for summer cod.

Thus fishing in Finnmark is very varied and
goes on more or less continuously throughout
the year, with fishing vessels from all parts
of the ecoast taking part.

2.2.2 Catches

1. In 1973 the Norwegian fishing
fleet had a cateh of 29 million
tons with at «first hand» value of 1.9 milli-
ard kroner. Approximately 3} of the Nor-
wegian catch was taken in Norwegian waters,
within 80 km. (50 nautical miles). The re-
maining 14 mainly represents Norwegian
fishing beyond 50 nautical miles in the Barents
Sea, the Norwegian Sea and the North Sea.
For the fishing in the coastal waters and
fishing grounds of other countries, that
carried out east and west of Great Britain is
especially important,

2. The total fishing catches
south of Lat 62° N from 1970 to 1972
in the North Sea, Skagerak and Kattegat
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were 3.0—3.6 million tons, of which Norwegian
fishermen took 560,000—660,000 tons or
slightly under 20 per cent. (See Table 2.2.2.)

Norwegian fishing south of Lat. 62° N was
predominantly for herring, mackerel and
Norway pout, but coalfish, shrimp and dog-
fish were also important. The fishing activity
was divided with an estimated one half in the
Norwegian sector, somewhat under half in
the British sector, and a smaller part in the
Danish sector.

The «first hands value of the Norwegian
catch south of Lat. 62° N in 1973 was over
500 million kroner.

If the catches of cusk and ling taken off
the Faroes, Rockall and the Hebrides, are
included in the cath taken south of Lat. 62° N
the value for 1973 clims to an estimated 600
million kroner.

For future fishing in the area south of
Lat, 62° N is expected that kolmule (a type
of cod) will be a catech of considerable value,
The same will apply to catches of Atlanto-
Scandinavian herring, when the stock gityation
has improved.

Table £.£.2 Total Cafch and Norway's Share, 1970—1972. 1,000 tons round weight

Herring, Brisling,

Capelin, Norway pout, o .
Sand e:al. Arctic cod, Cod, Cealfish, Haddock All types of fish

Horse mackerel

1970 1971 19721) 1970 1971 19721) 1870 1871 18721)

All Countries:
Kattegat and Skagerak ...... 144 158 138 81 92 100 225 250 238
North Sea .................. 1,536 1,698 1,655 1,499 1,062 1,176 3,035 2,760 2,831
Total .........ccooeiiiinn. 1,680 1,856 1,793 1,580 1,154 1,276 3,260 3,010 3,060
Barenta Sea ................ 972 T90 645 615 361 484 1,587 1151 1,129
Spitsbergen and Bear Island .. 326 72 6 205 184 93 531 256 99
Norwegian Sea ............. 344 912 1132 725 715 634 1,069 1627 1,766
Total ....covivii e, 1,642 1,774 1,783 1,545 1,260 1,211 3,187 3,034 2,004
Norway:
Kattegat end Skegersk ...... 42 27 12 5 5 5 47 32 17
North Sea .................. 562 477 467 50 48 T 612 525 548
Total .....coiviiiiiniinnan, 604 504 479 55 53 8 659 B5T 563
Barents Sea ....,........... T25 441 44 136 96 103 861 537 552
Spitsbergen and Bear Island .. 325 69 — 12 15 14 337 84 14
Norwegian Sea ............. 343 912 13132 512 553 561 855 1,465 1,653
Total .......cccviiviininnn. 1393 1,422 1,581 660 664 678 2,053 2,086 2,259
Norway’s share of the

cateh in per cent:
Kattegat, Skagerak and

North 8ea ................ 36.0 272 26.7 35 4.6 66 202 185 184
Norwegian Ses, Barents Sea, .

Spitsbergen and Bear Islend 84.8 802 B88.7 427 527 560 644 688 1755

1) Provisional figures.

Source: The International Council for Exploration of the Seas (ICES).
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3. The total fishing catches
north of Lat. 62° N in the Norwegian
Sea, the Barents Sea and off Bear Island
and Spitsbergen in 1970—1972 were 3.0—3.2
million tons, of which Norwegian fishermen
took 2.1—2.3 million tons, or 64—67 per cent.

For Norwegian fishing north of Lat. 62° N
cod, haddock, coalfish and cappelin are the
most prominent fish, both in quality and
value, but other types of fish like blue halibut,
cusk, rosefish and shrimp, among others, are
also important. In this area as well the catch
of Atlanto-Scandinavian herring will be im-
portant when the stock situation has improved.
The «firat hand» value of the Norwegian catch
north of Lat. 62° N in 1973 is estimated at
1.1 milliard kroner.

4. Approximately 6 million tons of fish
are caught annually on the Norwegian conti-
nental shelf (see Table 2.2.2). The «first
hand» value is estimated at roughly 5—6
milliard kroner. These estimates are in part
based on incomplete information.

2.3 EXPLOITATION OF OTHER NATURAL
RESOURCES

The Royel Resolution of June 12, 1970,
established rules for the exploration for
certain other underwater natural deposits
other than petroleum on the Norwegian con-
tinental shelf. Only & very few permissions
to explore have been granted under this Re-
solution, and no meaningful discoveries have
vet been made. (Reference Parliamentary
Report No. 76, 1970—71.)

At present it is mainly sand and tar which
can be exploited on a commercial basis, Under-
water sand deposits can be used in large
concrete constructions, among other things.
Tar is used in the produciton of alginate.

24 EXFPFLORATION FOR PETROLEUM
AND ESTIMATES OF BESERVES

24.1 Introduction

1. Petroleum essentially con-
sists of hydrocarbons formed of organic
material. The organic material was originally
buried in clay, together with finely ground
sediment, and subsequently converted Into
hydrocarbons by slow processes under favour-
able conditions of temperature and pressure.
Some of the hydrocarbons thus formed were
then pressed out of the finely grained rock
formation and collected in perous and perme-
able reservoir rock formations, such as sand-
stone, lime and dolomite, where they are
covered over by non-porous rock formations.

2. By means of seismological
exploration it is possible to chart the
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geological formations beneath the seabed and
to detect structures where hydrocarbons may
have accumulated. Comprehensive seismologi-
cal explorations are therefore made before
drilling projects are undertaken. Such explo-
rations in themselves are not adequate for
detecting oil deposits. For this drilling is
necessary.

3. In the North Sea there are rock
formations where hydrocarbons have formned,
mainly in the Carboniferous, Jurassic, Creta-
ceous and Lower Tertiary periods. The most
important potential reservoirs are found in the
Permian (sandstone and dolomite), the
Trisssic and the Jurassic (sandstone), as well
as in the Cretaceous and the Tertiary periods
(limestone and sandstcne).

A geological timetable is presented in Fi-
gure 2.4.1. The time origins of the oil and gas
discoveries in the North Ses are also given.
The geology of the North Sea is deseribed in
greater detail in a Parliamentary Report on
the operation on the Norwegian continental
shelf, which will be presented later in the
spring session.

4. The Norwegian continental shelf consists
of several ereas with large sediment «parcelss.

Farthest south is the North Sea Basin,
Thig is divided into several smaller basins with
ridges between. Exploration has revealed that
there are two main areas with thick layers
of sediment north of Lat. 6§2° N. Bet-
ween Lat. 62° N and Lofoten sediments to a
thickness of several thousand meter have been
detected. The area between Lofoten and
Lat. 69° N has its <basements on a ridge,
S0 that the sediment there is very much
thinner. Further north, off Troms and out
towards the Barents Sea, another layer of
sediment several thousand meter thick has
been detected.

5. All in all, sediment basins which are
several times larger than those south of
Lat, 62° N have been discovered, It should
be noted that the areas of geological interest
Btretch out towards much deeper ocean
depths than where drilling has been carried
out up to now. This applies to the North Sea
a5 well,

This is especially true of the areas off Tren-
delag/Nordland, where there gre areas of geo-
logical interest at depths down to 1000 meter.

24.2 Estimates of Reserves

1. An evaluation of the information avail-
able at present, together with realistic assump-
tions of the possibilities in the unexplored
blocks, does not give the Norwegian Petroleum
Directorate any grounds for essentially alter-
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Fiqure 2.4.1 Geological Timclable with Specification of Petroleum Deposits in the North Sca.
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ing the estimations for the total reserves on
the Norwegian continental
shelf south of Lat. 62° N given in
Parliamentary Report Ne. 51, 1972--73. These
estimates are:

Total exploitable reserves of oil
milliard tons.

Total exploitable reserves of gas 1—2 milli-
ard Nb? or ca. 1—2 milliard tons of oil equi-
valents.

1—2

These reserve figures express an estimate of
the sediment hasin and known prospective
horizons on which there is information from
both Norwegian and British sgurces, Final
judgements cannot be made without drilling,
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but it is assumed thal should the estimates
alter, it will be in a positive direction, as a
result of new prospective horizons, new types
of traps, new sediment basins and the like.

2. Correspondingly, the reserves on the
British side are estimated at ca. 4-—5
milliard tons of oil and approximately the
same amount of gas. As far as Great Britain
is concerned, eventual discoveries are expected
in the Irish Sea (where gas has already been
found) and in the English Channel.

3. At present it is not possible to make an
approximate, well-founded estimate of the
reserves north of Lat 62° N. How-
ever, the preliminary seismological exploration
offers grounds for optimism.
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CHAPTER 3

The Operation In The North Sea

Prepared in cooperation with the Minisitry of Industry.

31 SHORT HISTORY

1. In 1958 the United Nations adopted the
principles for the division of
the continental shelf arreas for
the exploration for and extaction of minerals
and petroleum. I 1963—64 the North Sea
countries adopted a convention to the effect
that the North Sea, recognized as a continuous
area, be divided on the median line principle.
The pace of development on the Norwegian
and British sides since that time has been
quite different.

2. On the British side in the autumn
of 1964 concessions were given in a consider-
able number of blocks. New conceasions were
granted in 1965, 1970, 1971 and 1972, until
at present concessions for 112,000 km? have
been distributed among ca. 75 oil companies.
Of the total number of blocks only 15 per cent
have been explored with drilling up to now.

3. On the Norwegian side extrac-
tion concessions for T8 blocks was given in
1965, and for 14 blocks on the scuthern part
of the continental shelf in 1969, In 1973 two
blocks were allocated after the discovery of
the Brent fields on the British side of the
boundary. The total covers 34,00 km?

Under the concession terms, 25 per cent of
the area allocated in 1965 was to be returned
to the State after the first six year period.
In fact, the total returned was somewhat more.
Another section is to be returned in 1974.

3.2 THE OPERATION IN AREAS OPEN
FOR EXTRACTION

1. Since 1962 121,000 km. of seismic
profiles have been taken or ¢shot» south
of Lat. 62° N. (North of Lat. 62° N 18,000 km
of profiles have been taken since 1969.)

South of Lat. 62° N both the oceanic
measurements and the processing (arrange-
ment of data), as well as interpreting have
been carried out by foreign firms. North of
Lat. 62° N the measurements have been made
under government auspices by Norwegian
technical experts, with the processing done in
cooperation with foreign firms. Up to now
the total work has cost ca. 200 million kroner,
or ca. 1,400 kroner pr. profile-kilometre.

2. As of today approximately 100 holes
have been drilled in the Norwegian
area, or between 10 and 20 per year, tec search
for deposits in, geologically speaking, new

areas (wild cats), or to attempt to examine
the extent of existing discoveries (step outs).
All such investigations are carried out from
mobile drilling platforms, which represent an
investment of 150—200 million kroner each.
The total cost of a drill hole, including rental
of the drilling rig, maintenance, ete., has
amounted to 20—30 million kroner. So far
more than 2 milliard kroner has been spent
on this activity.

In 1973 22 drill holes were started on
the Norwegian continental shelf, and at the
end of that year 7 mobile drilling platforms
were in operation.

3. The investments in production
platforms and equipment, drilling
of wells in the Ekofisk, West Ekofisk, Cod
and Tor fields, the pipelines to Teeside and
Emden, together with the contructions on land
will reach a cost of ca. 10 milliard kroner in
1976. Of this the pipelines will account for
about one third, the production equipment on
the fields for epproximately a half, while the
remainder will go to facilities on land.

At current prices the development of ihe
Frigg field on both the Norwegian and
English sides will require an investment of
6—7T milliard kroner by 1977—T8.

4. The development in the North Sea hes
entailed the establishment of several sup p-
ly bases on land in the Stavanger area.
The combined investment in building these
bases is estimated at 40 million kroner so far.

5. Approximately 400 persons were em-
ployed on Norwegian owned drilling rigs and
supply vessels in 1973. Another 400 worked
on the establishment of production equipment
at sea. Base activities, including supply ser-
vices, diving services, and technical services,
including instruction, ete., involved at the
most 700 persons. About 4,500 persons work
in industrial and contruction activities directly
connected with the oil operation in the North
Sea, They are concerned with stationary
concrete platforms, and other production
equipment, mobile drilling rigs, ete.

All told, ca. 6,000 persons are in-
volved in activities directly concerned
with oil discovery and extraction. Of these
ca. 1,000 are foreigners.

6. Exploratory activity has so far re-
sulted in 14 discoveries (strikes).
Ekofisk is a very large oil and gas field,
even by international standards. Frigg is a
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very large gas discovery, with some ¢il, which
will hardly be extraced. At this stage reserves
are estimated on the order of 300—400 million
tons of oil and 500—600 million m? of gas.
(The gas reserves correspond to 450—550
million tons of oil equivalents, calculated
according to energy potential.)

7. The more rapid allocation of blocks in
the British sector has resulted in three
Lo four times more activity there than in the
Norwegian sector.

Consequently the British have drilled almost
400 holes from mobile platforms, with about
20 rigs active in 1973. About 20 strikes have
been made, several of which are under
development for production. Some tena of
fixed production platforms are already in
place, and several pipelines for both oil and
gas are being laid. Some gas fields have begun
production.

Temporarily the production of oil, and to
some extent gas, is modest because the equip-
ment is not completed. However, the reserves
are cautiously estimated at 500 million tons
of oil and 600—800 tons of gas in oil
equivalents. The total investments necessary
to support this production are estimated at
more than 40 milliard kroner up to 1980.
These estimates were made in the summer of
1973 and will probably be adjusted upwarda.

3.3 CONTROL OF THE RATE
OF EXPLOITATION

The future operation on the continental
shelf must be kept within the framework
deemed desirable by a complete appraisal
of the issues from the point of view
of social development. The direction
of the rate of exploitation is concerned with
regulating exploratory activities and deter-
mining the rate of extraction after strikes are
made.

3.3.1 Control of Exploratory Activity

1. The administration of the extent of
exploration is relatively easy. The
authorities themselves have every opportunity
to select which areas will be opened for
investigation and drilling. Among the techni-
cal factors which must be considered, are the
possibilities of reserves in boundary blocks
which could be emtied from the British side.
This will be examined in more detail in the
Parliamentary Report on the operation on the
continental shelf, which will be presented in
the spring session.

A further element in assessing the opening
of a new area i3 the so-called «site-owner
strategic consideration», accor-
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ding to which both promising and unpromising
blocks are allocated together in the same
announcement of block allocations. By coup-
ling high priority blocks with those of lesser
promise, better terms will be obtained for the
latter than if they were allocated individually.
Thus it is possible to obtain a belenced in-
vestigation of the shelf. Smaller fields, which
otherwise might not have been commercially
profitable, can be extracted together with
larger deposits. This could be especially im-
portant at great depths where the costs are
extraordinarily large. Such couplings are not
unreasonable, in thet projects often do not
fulfill expectations, while large strikes have
been made in areas which originally were
thought to have little promise,

2. It takes many years from the
time a strike is made until it is in full
production. The Ekofisk field was discovered
in 1969, but it will hardly come into full
production before 1976. Although the deve-
lopment of possible new fields could progress
at a faster pace, it is realistic to expect that
the Norwegian production of oil and gas up
to 1980 must be based on the discoveries
already made, i. e. the deposits in the Ekofisk
and Frigg areas.

3. The production of gas from these fields
will be more or less constant over a 15—20
year period. The oil production from Ekofisk
will decline in a few year's time, but it will
still be considerable for 10 to 15 years. In
any case, exploration activity will continue
south of Lat. 62° N through the 1980's. If new
discoveries are made, they will come into
production in the 1990's, and could eontinue to
produce long after the turn of the
century. With a moderate rate of activity
only a small part of the area worth in-
vestigating north of Lat. 62° N, will be explo-
red by the turn of the century. Consequent-
ly, the contours of the operation appear to
extend far into the next century.

4. Greet uncertainties are neces-
sarily connected with an appraisal of the
possibility of making strikes which are worth
developing. However, it must be assumed
that the rate of new discoveries will depend
in the long run on the drilling ectivity, and
this in turn depends on the number of blocks
allocated. Thus the blocks already sllocated,
and those which will be allocated, will to a
large extent determine the future rate of
production on the shelf.

5. As noted above, 15—20 holes have been
drilled on the Norwegian continental shelf,
An average of 1 to & million tons
of oil equivalents per hole have
been discovered for the ca. 100 holes which
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have been drilled so far. However, this figure
must be assessed against the fact that the
companies have, until now, heen able to
select the most promising blocks, and have
only drilled the largest structures. Therefore
ne direct conclusions with a view Lo a more
balanced investigation can be made on the
basis of these figures. The figures only apply
to the operation south of Lat., 62° N. Because
the geology north of Lat. 62°N is more
complicated, it must be expected that the
reserves per drill hole will he less on the
average.

6. Ordinarily it is desirable to
have established reserves for at
least 10—15 years’ production. In order to
maintain the present level of production on
the Norwegian continental shelf in the be-
ginning of the 1980°s, it is necessary to have
available established reserves of at least
1,000—1,200 tons at any one time. Reserves
of 800—1,000 tons are now established.

7. With the results up to now as a base,
the drilling now underway on the
Norwegian shelf could provide, schematically,
annual detected reserves of 140—180 million
tons of oil and gas. If exploration continues
to have comparably favourable results, within
a few years the detected reserves could be
higher than is necessary to maintain the
production level. However, the greatest
uncertainty lies in the relationship between
exploration and results. There is always
the risk that the exploration will reveal
appreciably smaller reserves than indicated,
but it could also reveal considerably more.
It will therefore be necessary to adjust the
volume of exploration accordingly.

B. In the near future it is remsonable to
assume that the companies will continue to
drill ca. § holes per year in the blocks already
allotted. A continued total exploras-
tion of 20—25 holes will result from the
additional opening of an average 8—10 blocks
per year, or 25—30 blocks every third year.
It will therefore be necessary to precise that
there is no guerantee of success. Detected
reserves could be Jower (down towards zero)
or congiderably higher than counted on.

It is not yet known whether there is any
oil on the shelf off North Norway. In any
case, it must be expected that possible dis-
coveries will be few at first, while the geolo-
gical formations are graduslly being charted.
More than 30 holes were drilled in the Nor-
wegian part of the North Sea before the first
profitable strike was made.

9. When the areas north of Lat. 82° N are
opened, there ought to be an increase in
production beyond that which can be
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sustained by the detected reserves south of
Lat. 62°N. In order to extract resources
simultaneously in several geological provinces
which turn out to yield petroleum, it may be
feasible to extend the build-up of the opera-
tions in the districts in time for a given total
level of production.

10. The guidelines for administering the
regulation of exploration are based on the
basic geological characteristics south of Lat.
62° N, which are now becoming known.

Similar guidelines for the
area north of Lat. 62° N cannot
be drawn up before considerable explo-
ration has been undertaken. Ten to fifteen
times the annual production must also be
detected in this area before steady production
can begin. Thereafter it will be sufficient to
detect reserves at the ratc the known ones
are developed.

3.3.2 Direct Control of Extraction

1. There is no assurance that a high level
of exploration will increase ihe possibilities
for discoveries and therefore the rate of
extraction. On the one hand, extensive explo-
ration can be fruitless, while on the other
hand large diseoveries can be made with very
little exploration. Therefore, it is preferable
to directly administer the rate of
extraction, so that possible large strikes
are exploited no more rapidly than deemed
desirable by governmental bodies.

2. Once extraction concessions have been
awarded, the possibilities for administering
the extraction rate are limited. At any time,
however, the Ministry of Industry can put
forth more detailed regulations about mes-
sures aimed at a responsible exploitation of
the petroleum deposits (conservation).

A condition can be included in the
extraction concessions alloca-
ted in the future to the effect that
possible discoveries in the concession areas
can be regulated to a greater extent than
has been warranted under existing Norwegian
regulations.

3. It must be a goal to stipulate the rate
of production which, in the opinion of the
authorities, provides the best posaible exploi-
tation of a field. Therefore, a balance
must be achieved between the purely
cconomic advantages and the maximum
amount of petroleum which may be produced
within an acceptable time period. Considera-
tion must also be given in this respect to
the use the petroleum is to be put to.

4. In assessing a field’s most effeec-
tive rate of exploitation, factors
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such as the lifespans of the technical in-
stallations, the increased costs of extraction
in the final years of a field’s produetivity
nnd the best possible exploitation of the
resources (extent of cxploitation) during the
field's lifespan rmust be considered. The assess-
ment of such factors can change with time.
Therefore, a standpoint cannot be taken once
and for all on the justifiable exploitation of a
field when commercial production begins. It
is a continual process from the drilling of
the first hole until the last hole is plugged
and abandoned.

5 There must be an attempt
to find a framework for the allowable
production which enables the operator to plan
economical operations, and ai the same time
allows the authorities the opportunity of
regulating the undertaking, should there be an
unsatisfactory delevopment in production.

6. To attain the most effective exploitation
of the reserves, the Ministry of Industry
will make a total appraisal of the production
presentation of those fields which have
already received landing permission, i.e.
Ekofisk, West Ekofisk, Cod and
Tor, before approval is given. The Min-
istry of Industry will not hind itself to rates
of production before all the production wells
are drilled, and production has been underway
a certain time. However, it is desirable that
the Phillips group be able to fulfill its obliga-
tions under the gas contracts entered into at
any time, to the extent that this does not
reduce the degree of extraction of the reserves.

7. The obligations under the gas sales
contracts with British buyers will also be
decisive for the production of gas from the
Frigg field, if permission should be given
to land the main flow of gas in Scotland.
Should it become possible to land gas for
use in Norway, as extended e production
profile as possible would be desired by the
Norwegian authorities, so as to protect the
Norwegian recipients as long as possible.

8 It might be preferable to regulate
the exploitation of possible
discoveries in the concession area by
delaying the production from new discoveries.
The advantages obtainable under such a policy,
must be weighed, however, against the econo-
mic consequences of allowing investments in
exploration, drilling, etc. to lie dormant for
s0me years.

The decreased profitability of a petroleum
discovery which was subject lo restrictions
imposing postponement of production, would
be felt first by the relevant claim holder, and
could result in less favourable terms for the
$inte in other areas. This problem might be
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solved in the long run by having the State
assume charge of all rights and obligations,
and allowing the companies to operate under
various forms of entrepreneur contracts. The
rate of exploilation could then be more easily
directed in consonnance with socio-economic
considerations, which can be at variance with
micro-economic considerations.

9. Statoil will be an important organ
for carrying out the authorities’ petroleum
policies. Directives for the company's opera-
tions will be drawn up by the competant
political bodies. Conditions will be established
for the company, 8o as to permit it to realize
the objectives which are laid down in the
article formulating the purpose of the com-
pany. The company will therefore be given
tasks as an independent operator as soon as
possible.

10. Wesiern Europe could be heading to-
wards a situation of tight energy
supply for several years. This could con-
tinue until alternative sources of energy can
ease the pressure on oil as the most important
source of energy. General foreign policy and
trade policy considerations could therefore
play a role in directing the rate of exploitation
and the regulation of production.

34 FUTURE DEVELOPMENT

1. An annual production from
the Norwegian continental
shelf of ca. 35 million tons of oil and
25 million ton cil equivalents of gas is assu-
med for 1977, This is expected to increase
to 50 million tons of oil and 40 million tons
oil equivalents of gas in 1981—82. It is
assumed in this connection that there will
be new strikes near those aiready in produc-
tion, so that much of the same equipment can
be used.

2. For development after
1981 —82 & high alternative can be envi-
saged, whereby the production of oil and gas
will increase steadily to 100 wmillion tons of
oil and 80 million tons oil equivalents of gas
in 1990, with this level maintained up to
2000 AD.

A middle alternative would be the
maintenance of the 1981—82 production level
to the turn of the century. These alternatives
are based on varying expectations of new
discoveries in blocks already alloccated, as
well as discoveries in new blocks yet to be
allocated.

As s low alternative, no new dis-
coveries are assumed, so that production will
graduplly decline from the 1981—82 level as
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early as 1985—1990, and will become insigni-
ficant by the turn of the century.

3. So far in the British sector
there have been 8 large gas discoveries in the
southern part of the North Sea and 7 large
oil discoveries in the central and northern
parts of the area. Production is estimated at
ca. 100 million tons of oil and ca. 35 million
tons oil equivalents of gas in 1980. This
could climb to 200—300 millions tons of oil
and ca. 100—150 million tons oil equivalenty
of gas by 1985—8T.

The number of drilling rigs is expected to
double during 1975 from the approximately
20 which are in operation today. Exploration
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will also begin soon west of the Shetlands and
in the Irish Sea.

This expected that a total of 40 production
platforms and 1,500--2,000 km. of pipelines
will be installed by the end of the 1970's. In
addition there will be the storage facilities
and terminals on land.

Servicing this operation, requires 200—250
supply vessels of diffcrent sizes, lozether with
ca. 10 barges for laying pipeline, considerable
helicopter service, diving assistance, etc.

As stated, it has been estimated that equip-
ment worth about 40 milliard kroner will be
needed up to 1980. The delivery of services
will come on top of that.
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CHAPTER 4

Possibilities For Norwegian Engagement

Prepared in cooperation with {he Ministry of Industry.

4.1 A SHORT SURVEY OF THE OPE-
EATION CONNECTED WITH THE
PRODUCTION OF OIL AND GAS

1. The production of oil and gas in
the North Sea can be naturally divided in
three: exploration, extraction and landing.
Each of these three operations affects existing
production in Norway through demands for
capital equipment, consumption goods and
services.

2. The oil and gas discoveries in the North
Sea now offer possibilities for Norwegian pro-
ducers. The establishment and management
of the operation in the North Sea will demand
large deliverics. Deliveries directly
to the petroleum operation comprise a long
list of considerably different goods and ser-
vices. Among other things these involve ser-
vices connected with seismic exploration,
leasing of mobile drilling platforms for drilling
exploratory and boundary holes, permanent
platforms, storage tanks at sea, supply and
base services, transport of the oil and gas, and
banking and insurance services,

3. Such an operation also requires deli-
veries from other industries,
oil platforms for exploring for eil, ships and
helicopters for supply services, building and
contruction of base installations, elements
for oil and gas pipelines, ships for laying
the pipe and so on.

The effects of the operation in the North
Sea will further branch out to reach smal-
ler sub-contractors. The building of
platforms, ships and pipe elements will require
deliveries of machinery and special equipment
from the workshop industry, steel and con-
crete from the metal and cement industries,
while the construction of base instellations
will need deliveries of building materials, which
will affect a number of industries. In this
way the operation will spread to various sub-
contractors. Norwegian concerns have possi-
bilities for engagement on all levels. There
are opportunities both in new activities such
as extraction, pipeline transportation, the
operation of drilling rigs and base installa-
tions, and through existing industries like
shipbuilding, the machine industry, building
and construction activities and numerous other
businesses which to a lesser degree can provide
the petroleum operation with goods and ser-
vices.

4. The operation in the North Sea is the
first oil exploration and extraction undertaken
on a large scale in waters with a gdiffieult
climate and depths over 70 meters. It will
be decisively important for Norwegian indu-
stry to be in on the development of new
technology for the exploration for and
extraction of oil in such waters. Active Nor-
wegian involvement in the current phase could
assure participation in the years ahead, because
exploitation in the North Sea, as well as in
other underwater mreas around the world,
gradually will take place where the traditional
technology is less suitable,

It will also lay the foundation for the
exportation of such services and products.
Activities directed towards export could also
serve to lessen the adjustment when the North
Sea operation is finished, or if the expectations
for the North Sea are not met to the degree
envisaged. In addition, it will be a good pre-
paration for participating in possible new
operations, such as the extraction of minerals
from the seabed.

5. The new development markets for deli-
veries to the North Sea will be more attractive
to many businesses than the traditional ones.
However, it is not possible for Norwegian
industry to take part in this new production
to a large extent, meet the demands resulting
from the expenditure of the profits from the
oil operation, and still maintain the present
production level for traditional preo-
ducts. This can be illustrated by an example
from the building and construction industry.
There is practically full employment in Nor-
way today, and it is therefore difficult to
utilize large resources to build oil platforms
and tankers without affecting other building
and construction activities,

6. An attempt will be made in this chapter
to outline the opportunities confronting vari-
ous industries, either through direct deliveries
or deliveries closely affiliated with the
petroleum operation. In many instances com-
panies will be confronted with the choice
of producing for traditional export or for
the petroleum operation. Production for the
North Sea could be a springboard for some
companies to become involved in oil extraction
around the world. The goal must be
tn emphasize the production which will be
most advantageous in the long run,
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4.2 NORWEGIAN PARTICIPATION IN
EXPLORATION, EXTRACTION
AND LANDING

1. The first extraction concessi-
ons for cil and gas on the Norwegian shelf
were awarded in 1965. One Norwegian com-
pany and a Norwegian group composed of
twenty companies were included. Several other
Norwegian companies have since then become
active, so that today there are six Norwegian
companies and groups engaged on the Nor-
wegian continental shelf. A survey of these
will be given in the Annex of a Parliamentary
Report on the operation on the Norwegian
continental shelf, which will be presented in
the spring session. It should be mentioned
especially that Norsk Hydro A/S held 6.7 per
cent in the Phillips group discovery in the
Ekofisk field and 32.87 per cent in the Frigg
field. Hydro also has shares in Eldfisk, Edda,
Tor, Albueshell, Cod, West Ekofisk, East
Frigg, Bream, Brisling and Heimdal. These
fields contain all the oil and gas discoveries
which are so far considered commercially
profitable on the Norwegian shelf,

In 1972 96 Norwegian companies formed
Saga Petroleum A/S & Co. So far the com-
pany's engagement on the Norwegian shelf
has been modest. A number of «peoples’ hold-
ing companies» have also been formed. Al-
together these have half a milliard kroner
worth of share capital.

Private Norwegian companies are also active
in oil exploration abroad. A survey of this
involvement will also be given in the Annex
to the Parliamentary Report on the operation
on the Norwegian continental shelf.

2. Norwegian companies intend
to increase theirs participation in the explora-
tion for and extraction of petroleum in the
near future. Aeccording to information they
have given, the companies’ engagement, apart
from Statoil's, could entail exploration acti-
vities to an expenditure level of 200—300
million kroner per year. Approximately 24
of this will go to activities on the Norwegian
continental shelf. The government has not yet
appraised this question.

When commercial discoveries are made, the
Norwegian companies will be faced with
greater expenditures for developing the dis-
coveries. Expenditures during the development
phase are significantly heavier than during
the exploretion stage. The totel expen-
ditures for extraction on the Nor-
wegian continental shelf are estimated at
between 1—2 milliard kroner per year from
now until 1980. The participation of Nor-
wegian companies can prepare them for
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operalions on the shelves ol olher countries.

3. Norwegian participation on a State
basis is connected with The Norwegian
State Oil Company A/S (Statoil) and Norsk
Hydro A/S, of which the State owns 51 per cent
of the shares, Statoil, which was established
in 1972, aims at becoming nn integrated oil
company, i.e. participating in the different
stages of the oil operation, such at exploration,
production, refining and markeiing. A more
detailed explanation of the company’s acti-
vities will be given in the Parliamentary
Report on the operation on the Norwegian
continental shelf, which will be presented in
the spring session,

Statoil has & 5 per cent participation in the
Frigg field. In the Heimdal discovery the
company hes an option on up to 40 per cenl
participation. The State will participate up
to 50 per cent in the Drent blocks on equal
terms with the other claims holders, when the
extraction concessions are granted. Statoil
is also a claim holder on the Rutch shelf, with
T4 per cent participation in four blocks.

In contrast to the other Norwegian compa-
nies, Statoil's participation on the Norwegian
continental shelf does not entail any expendi-
tures before a discovery is made.

4. Several Norwegian companies have
expressed the view that over a period of time
they will accumulate enough know-how to
be able to undertake the search for oil and
the extraction of discoveries in a purely techni-
cal sense (operational responsi-
bility).

5. Two corporations have been formed for
landing oil and gas from the Ekofisk
field. The one, Norpipe A/S, will own and
operate both the oil line to the Teesside and
the gas line to Emden.

The other, Norpipe Petroleum UK Ltd., will
own and operate the receiving installations in
England. Statoil has 230 million kroner worth
of shares (50 per cent)} in these companies,
which corresponds to the Norwegian involve-
ment. There is no participation in the receiving
installations on German soil.

43 DELIVERY FROM NORWEGIAN
PREODUCERS

4.3.1 Drilling Services — Operation and
Building of Drilling Platforms
and Drilling Vessels

1. As of January 15, 1974, Lhere were
five Norwegian owned mobile
drilling pletforms and one drilling
ship in operation. Al the platforms were
drilling in the North Sea. This number will
incremse. At the end of January, 1974, Nor-
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wegian companies had contracts for 26 drilling
platforms, 15 with Norwegian shipyards and
11 with foreign yards. In eddition, Nor-
wegian companies have ownership interests
in 8 platforms, which will be registered under
foreign flags. Each drilling platform under
order represents an invesiment on the level
of 4 milliard kroner. The deliveries will take
place in 1874, 1975 and 1976, with the majority
in 1974. .

The drilling platforms are adapted for work
in the North Sea, but most of them could be
operated in oil fields around the world. The
income from the rental of a drilling platform
is in the neighbourhood of 50 million kroner
for one yenar.

2. Since a Norwegian shipyard received the
first contract to build a meobile oil
platform in 1965 such production has
resulted in considerable activity in Norway.
The first Norwegian built drilling platforms
were built under foreign licence. Today they
mainly bnild Norwegian constructions. In 1973
Norwegian shipyards delivered one platform
for a value of ca. 170 million kroner. In
addition to the 15 platforms ordered by Nor-
wegian owners, Norwegian shipyards have
orders for one platform for delivery in 1974
and one for delivery in 1975 for foreign
owners. Norwegian shipyards also have a
direct income from their design and deve-
lopment work in the form of licence royalties.
Several more Norwegian designed mobile
drilling platforms will be built under licence
in Finland.

3. It is estimated that close to 2,000
workers were employed by ship-
yards in the production of platforms in
1973, and that in 1974 and 1975 there will
be en employment of over 3,000, i. e. ca. 10 per
cent of the shipbuilding industry’s total em-
ployment.

This will only {orm a small addition to the
employment in the shipbuilding industry as
a whole, but it will constitute a transfer from
traditional shipbuilding. In 1974 it is esti-
mated that ca. 5,000 workers will be employed
above the level of 1972.

4, The demand for drilling ser-
vices and drilling platforms will depend
gignificantly on the rate of exploration and
extraction established by the North Sea coun-
tries. It is estimated that 50—60 platforms
and drilling ships will be required on the
British shelf in 1980. Todey there are about
20 platforms and ships at work, With the
rate of exploration and extrection planned for
the Norwegian shelf, it is estimated that 7—9
drilling platforms will have to be in operation
in 1980. The drilling services required on the
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Norwegian shelf after 1980, will presumably
be met by this number of platforms and ships.
However, drilling at greater depths, more
rational techniques, etc. will necessarily
demand a steady further development in plat-
form design, and lhere will presumably be
a great need for replacements. The mainte-
nance of mobile platforms will also be impor-
tant for the shipyards. The annual mainte-
nance costs have been estimated at ca. 2—4 per
cent of the investment costs.

5 In 1974 the capacity of the
Norwegian owned drilling plat-
forms alone will already exceed the re-
quirements on the Norwegian part of the
continental shelf. The Norwegian drilling
platforms will continue to operate mainly on
the international market. Other parts of the
North Sea and more distant waters are both
possible markets.

6. Todey the profitability in
building drilling platforms is considered
to be greater than that in building ships.
There is therefore reason to believe that Nor-
wegian shipyards will continue to be inte-
rested in building platforms. Technically it is
comparatively easy to shift production from
ships to platforms and back egain. The capa-
city of the larger shipyards is almost com-
pletely exploited up to 1977. Possible further
expansion must therefore lie predominantly
in the establishment of new facilities for plat-
form production, and not with the readjust-
ment of operations at existing shipyards. The
possibilities of sub-contracting for outfitting
platforms will be of interest to smaller ship-
yards.

4.3.2 The Building of Stationary Platforms
and Storage Tanks

1 Stationary platforms for use
in the North Sea are built of both steel and
concrete. These platforms are used for drilling
series of production holes, for lodgings, pump
stations, terminals, etc. Stationary steel plat-
forms have not been built in Norway so far,
but this will soon be possible at the works
at Verdalsera.

Concrete stationary platforms are now
under construction. A Norwegian consortinum
has taken orders for two platforms of the
Condeep type {Concrete Deepwater Structure).
This is a purely Norwegian construction. The
platforms will be delivered for use on the
British shelf. The contract sum per platform
is 300—400 million kroner, of which half is
for the hull and half for the deck and out-
fitting. Building s platform todey requires
ca, 500 man years. Discussions are also
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taking place between Norwegian and British
interests about building Condeep under licence
in Scotland,

A contract has also been signed to build
the concrete hull of a pumping platform. The
contract sum is ca. 150 million kroner.

2. The opportunities for the
Norwegian producers of stationary
platforms will be determined by the activity
in the North Sea and the capacity in Norway.
It is estimated that there will be a need for
a total of 100 platforms on the British shelf
between now and 1980. The demand on the
Norwegian shelf is not expected to rise above
50 from 1973 to 1980.

Concrete platforms are thought to be
favourable for oil extraction in deeper water,
Therefore, there should be good opportunities
for Norwegian conerete platforms when the
extraction in the North Sea moves to deeper
waters.

3. Norwegian companies were in charge of
building the Ekofisk tank, which is of
foreign design. This is a storage tank for oil
for use at sea. Today the tank is also being
used as e platform for a number of technical
installations. The sale price of the tank was
in the area of 115 million kroner. The con-
truction of this tank was a breakthrough for
the use of concrete as a material in the
extraction of oil et sea.

The future need for tanks of this type will
depend on which system of landing is used.
If pipelines are used, the demand for such
constructions will be small,

4. Both concrete platforms and tankers
are produced by companies in the building and
construction sector which previously pro-
duced mainly for the home market. A strong
increase in the building of conerete con-
structions for the petroleum operation could
lead to & capacity problem in this
sector. Disregarding the use of foreign labour,
the traditional building and construction
activity can only be replaced by imports to a
emall degree. The profitability in building
conerete constructions is considered high, and
therefore there will be a great deal of interest
in investing in it. There could be the danger
of undesirable competition with other building
and construction activity.

5. Concrete platforms and tankers must be
built at locations with favourable conditions
with regard to area and sea access (deep
water). Such production may consequently
be localized away from the congested
areas. Iuvestments in sueh production could
have favoursble consequences for regional
policy.
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4.3.3 Bupply Services — Operation and
Building of Ships and Helicopters

1. Norwegian shipping companies are en-
gagedin operating supply vessels,
and today almost 60 ships are in operation
or under contract. The total investment will
be almost 1 milliard kroner. The ships operate
both in the North Sea and other fields, There
were 25 Norwegian ships in operation at the

beginning of 1974. A supply ship has a crew
of 15—20 men.

2, Norwegian companies are also involved
in the helicopter trensport of
men and supplies to platforms in the North
Sea, Under the aviation law and the principles
on the rights to fly domestic routes, foreign
helicopters have not been permitted to parti-
cipate in the transportation to platforms on
the Norwegian continental shelf. In order to
assure a Norwegian supply of the highest
quality, this service, in a special exception
from regular practice, has mostly been reser-
ved for one Norwegian helicopter company.
The possibility of allowing another company
to participate in this activity, is now being
considered. In 1972 about 25,000 persons were
transported by helicopter,

3. Helicopters for supply services must be
imported, but Norwegian shipyards are
strongly engaged in building supply
vessels. Three supply ships were delivered
by Norwegian yards in 1972 et a value of
41 million kroner, and 11 in 1973 at a value
of 170 million kroner. As of the beginning
of 1974 the Norwegian yards had orders for
12 ships for delivery in 1974 for a value of
ca. 250 million kroner, 14 ships for delivery
in 1975, as well as 3 ships for delivery in
1976. The total orders, as of January 1, 1974,
were thus 30 ships at a combined velue of
ca. 600 million kroner. Of these 7 ships are
for foreign contracts. The shipyards have
options on a further 8 ships for delivery in
1975 and 1976. It is mainly the medium
sized shipyards on the west coast which are
involved. Norwegian shipping companies have
a share in almost half the supply ships pre-
sently under contract in Northern European
shipyards. Approximately one quarter are
being built in Norwegian shipyards for Nor-
wegian shipping companies,

The North Sea, with its harsh climate,
requires relatively large supply ships. There
is therefore little possibility of utilizing supply
ships from other waters. The ships contracted
from Norwegian yards, have been on the
order of 500—1,000 gross registered tons.

4. The need for supply services
will be determined by the number of stationary
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and mobile platforms in operation and by the
pipeline activity. It is estimated that a
mobile drilling platform must be supplied
by two ships. A stationary platform needs
ca. two supply ships in the installation phase
and one in the production phase. The need
for supply ships will sharply increase in the
future, end will comprise a considerable larger
number then are on order in European ship-
yards today. It is estimated that the British
sector will need ca. 200 supply ships in 1980,
of which ca. 60 are in operation today.
According to the assumptions on drilling and
production platforms in the Norwegian sector,
there will be an estimated requirement for
40—>50 ships by 1980.

There will probably not be much of an
increase in the supply requirements in the
North Sea after 1980. Increased Norwegian
engagement would then have to be transferred
to other fields for extraction at sea.

5. Norwegian participation in
helicopter transportation will
be mainly determined by the operation on
the Norwegian shelf, There will be little
opportunity for Norwegian companies to
become involved to eny pgreat extent with
freight from bases abroad. Therefore the
number of platforms operating within the
Norwegian base supply area will determine
the Neorwegian effort, With the planned rate
of exploration and extraction ebout 15 heli-
copters will be required in operation in 1980
—- 8 large and 7 medium sized. Today a total
of 45 helicopters operate in the North Seas,
divided as follows: England 30, Germany 3,
Denmark 3, Holland 3 and Norway 6. Ry
1980 it is expected that 50—60 helicopters
will be operating in North Sea traffic,

6. Helicopter transport raises questi-
ons of concession policy, including
whether possible exceptions will be made to
the aviation law's nationality requirement.
The Ministry of Transport and Cemmuni-
cations has so far not undertaken an assess-
ment of the need to operate irregular air
service operations according to § 107 of the
aviation law, except for extending operating
permissions for helicopter flights to oil drilling
plaitforms on the continental shelf.

This capital intensive and operationelly
complicated transport service will not become
free. However, the Ministry of Transport
and Communications intends to break the
actual monopoly which now exists, when the
market situation and demend for transport
make this justifiable, For the foreseeable
future it is not practical to award operating
permission to more than one other company.

7. The production of supply ships deviates

4
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little from ordinary shipbuilding. Consequently
investments in the building of supply ships
do not raise any special capacity pro-
blems, since individual yards can realign
production.

8 The profit in building supply ships
compares favourably with that in other small
ship building. Medium sized shipyards have
invested considerably in building supply ships
in 1973 and 1974. This type of ships will
account for ca. 40 per cent of gross production
and an estimated 25 per cent of employment
at these yards.

9. Medium sized yards have a total employ-
ment of ca. 4,000. But due to the loecation
of such yards a large production of supply
ships would have very positive consequences
for regional policy. The engagement of me-
dium sized yards could also mean that much
of their traditional work will go to smaller
yards.

4.3.4 Base Operations

1. The most important function of the base
operation is to serve es a storage and
reloading centre for the equipment
used during drilling, such as drilling mud,
cement, chemicals and tools. The operation
also normally involves leasing warehouses and
offices to service companies and special firms
within the oil business, repair operations,
arrangements for and transportation of men
to the rigs, ete. Also closely connected with
the base are diving services and laundry and
cleaning services. Thus the operation has wide
dimensions. It requires large investments in
storage and dock facilities, and provides com-
paratively few jobs. At present ca. 600--T00
persons are employed in base activities,

2. It will be primarily the operation
on the Norwegian shelf which will
be serviced by bases in Norway. Exploration
and extraction north of Lat. 62°N will be
especially dependent on Norwegian bases,

The base operation will provide a number
of Norwegian businesses with new opportuni-
ties for their products and services. All in all,
however, it will have little impact on most
businesses, Locally, though, the base opera-
tion will stimulate substantial growth. This
will especially apply to diving services and
concerns which produce ready-made food-
stuffs, There is a great need for divers, both
on the drilling platforms and for assembling
the production equipment for oil extraction,
including pipelines.

3. Since Norwegian companies lack special
expertise tosome degree at present (e. g.
deep sea diving), they have only been able to
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enter into contracts with the oil companies to
a limited degree. There has been cooperation
between Det Norske Veritas, the Ministry
of Defence, the Ministry of Industry and
Norsk Hydro, among others, since 1872 to
establist a centre for the development of
Norwegian competence in underwater techno-
logy and deep sea diving. There is a concrete
proposal on hand for the establishment of a
Norwegian Underwater Institute, which is now
being assessed by the Ministries concerned.

4.3.5 Banking and Insurance

1. The costs of exploring and drilling for
oil have so far largely been financed by the
oil compenies, The tendency is now towards
increased credit financing of the
operation. For new oil fields now geing into
production, including those in the North Sea,
the extraction and landing of petroleum
require large investments. There can there-
fore be a very large demand for credit in
the next few years. However, it should be
mentioned that a sharp rise in the price of oil
could msake it possible for the oil companies
to continue financing the operations them-
selves.

Norwegian banks have only been involved
to a small degree. However, the five largest
commercial banks have initiated cooperative
measures to finance petroleum projects, and
they have participated in the financing of the
pipeline company, Norpipe, and Stetoil's share
of the stocks in this company.

2, Institutional conditions at
present limit the possibilities of the banks for
extending credif. Among other things, the
provisions under the credit lew on reserves
investment obHgations restrict the banks'
opportunities to extend loans vis-a-vis foreign
banks. Possible exceptions to the credit law
for certain foreign transsctions are under
examinition in the Ministry of Finance.
This must be considered in relation to the
question of what form of engagement the
banks will have in petroleum financing. A
position must be taken on the possible effects
the various alternatives will have on internal
money and credit policy. It must alsg be
considered that Norway could become a capital
exporting couniry. In that event borrowing
abroad will be of little interest.

3. Up to now Norwegian insu-
rance interests have only taken a
small part in the coverage of risks on the
continental shelf, but a group of insurance
companies carry the insurance on some of the
Norwegian mobile platforms. This under-
taking involves new forms of risks for Nor-
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wegian underwriters. The insurance premijums
are considerable, and this is one reason that
the owners of drilling platforms have mainly
acted as self-assurers until now.

The liability for pollution damage is
excepted from ordinary liability insurance for
oil operations at sea. There has been little
insurance against such damage, but now it
is possible to get limited insurance coverage
with high deductions.

4, With more credit financing there should
also be more husiness for the insurance sector.
When North Sea production for Nor-
wegian accounts comes into effect,
there will be relatively greater possibilities
for Norwegian insurance companies to assume
part of the risk coverage. To meet these tasks,
the largest marine insurance companies have
begun a cooperative venture (Norwegian Oil-
riskpool} to establish a market for under-
writing oil operations on the continental shelf.
The merger is based on extensive reassurance
cooperation with foreign underwriters in thia
field.

5. The insuring of services connec-
ted with the operation on the con-
tinental shelf (e g. land bases and supply
bases) will involve traditional insurance pro-
blems, which ean be covered by existing forma
of insurance. Although the insurance sums
could exceed what is normal for Norwegian
companies, it is expected that such tasks can
be accommodated within the framework of the
present capacity.

4.3.6 Various Deliveries from Norwegian
Industry

1. Mechanical and engineering industries
outside the shipbuilding industry act as sub-
contractors to the shipyards in the building
of platforms and supply ships. The equipment
for supply ships and platforms is mainly the
same type as for conventional ships, This
includes 2 number of advanced products, such
as engines, forward thrust machinery, pro-
pellors, winches, pumps, compressors, electrical
equipment, ete.

The Norwegian workshop industry is weal
in a number of products needed for oil
operation at ses, such as pipe, pipe-laying
ships and drilling equipment. For these
foreign companies command better expertise.

Deliveries to the oil operation are often of a
large volume, This creates problems for the
Norwegian workshop industries, because indi-
vidual enterprises are usually small. Recently,
however, several groups of firms have entered
into cooperative agreements to enable them to
take on larger accounts,
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2. The most important deliveries from
other industries are cement and steel
for platform construction. Norwegian pro-
ducers delivered cement and concrete for over
20 million kroner for the Ekofisk tank., The
raw materials for the Norwegian produced
concrele platforms will also mainly be supplied
by Norwegian producers.

The Norwegian deliveries of ship steel to
the shipbuilding industry ere relatively small
today. Most of such deliveries must be im-
ported.

Norwegian producers ean also deliver
cement for the reinforcement of drill holes.
In 1973 this was in the neighbourhood of 9,000
tons or ca. 80 per cent of the consumption on
the Norwegian shelf. One drill hole requires
cement with 300,000 kroner. Therefore, if
Norwegian producers were to supply cement
for two concrete platforms and ten drill holes
per year, it would require an estimated 2 per
cent of the total Norwegian cement production
in 1973, or almost 4 per cent of the present
domestic consumption.

4. The petroleum operation also requires
products from the chemical industry.
These include paint, plastic, rubber and as-
phalt, which are nll used as protection against
corrosion. Large amounts of drilling mud,
which is used for cooling the drill crown, and
lransporting drilling waste are also required.
In a ¢normal holes in the North Sea drilling
mud will account for 5 per cent of the drilling
costs, or approximately 1.5 million kroner.
Todey drilling mud is chiefly imported, mainly
from American producers, Certain components
of the mud are delivered by Norwegian pro-
ducers. Ligninsulphonate comes from the wood
products’ industry, which supplies over half the
consumption on the Norwegian part of the
shelf.

5. In addition, public and private research
institutes provide services by acting as con-
sulting firms for the operation on the
shelf, as well as for foreign clients. Possibly
the most inleresting in this respect is the
contract the Phillips group has given to
Norwegian consulting firms concerning the
design and specification of the installations
on the Cod and Tor fields. There will be
increased opportunities, as the Norwegian
consulting firms build up competence in this
field.

6. Norwegian industry has cooperative
plans with foreign companies to expand their
existing engagement to new groups of
products and new geographical
areas. Among the projects which are or
could be of interest, are the production of
stationary production platforms in steel, pro-
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tection of pipe, drilling of production holes
from stationary platforms and new production
methods, such as underwater installations.

44 PRODUCTION IN NORWAY BASED
ON OIL AND GAS

44,1 Landing

1. 0Oil and gas from Ekofisk could not be
landet in Norway first and foremost for
technical reesons. The main problem
involved, is laying pipelines of large diameter
at depths up to 350 meter. Today there is no
justifiable  technical-economic basis for
laying pipeline systems from the known fields
on the Norwegian shelf to Norway, but there
is development underway in this area, and
conditions could change rapidly.

2. Landing of oil and gas in Norway would
entail a rather considersble ex pansion
of activity at the point of
landing. This includes storage tanks,
gauging constructions and separation equip-
ment. Since not all oil can be utilized on
the spot, export terminals with access to the
ocean must be built. In Parliamentary Report
Nr. 51 on the landing of petroleum from
the Ekofisk aren, it is stated that to handle
the oil from the four main fields covered by
the application, it would be necessary to build
a harbour with the capacity to handle ca.
250 ship calls per year and large enough to
accommodate ships of at least 100,000 dwt.

3. Landing in Norway could stimulate
processing industries in this coun-
try. However, as indicated in the agreement
between the Phillips group and the State on
the return of the wet gas, it is also possible
to secure a raw material base from landings
abroad. The advantage in this connection
of landing in Norway lies in the opportunities
for direct control over raw material supply.

4. Even if large amounts of oil were landed
in Norway, most of it would have to he
exported. Norway alone is too small o markel.
From a technical point of view, it is possible
to establish export refineries in
Norway based on North Sea oil, which could
refine the entire production from the Nor-
wegian continental shelf. However, there is
reason to believe that it would be more
advantageous for Norway to directly export
large amounts of erude oil. Thus the operation
in Norway will mainly be concerned with
reloading (transshipment) and will be on a
more limited scale.

5. Today no market for natural EBS
exists in Norway. The landing of gas here
would therefore raise a number of questions.
The potential Norwegian gas market could
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only receive a small part of the production
from the North Sea. Large amounts of gas
would therefore have to be exported, either
via pipeline to southern Sweden and thence
to the continent, or by cooling and trans-
portation in special ships. Both these export
possibilities would require large investments
in construction.

4.4.2 Petrochemical Industry

1. The option agreement between the
Phillips groups and the Norwegian government
onthe redelivery of wet gas (NGL)
offers opportunities for expanding the petro-
chemical industry in Norway. The State has
secured the right of return of wet gas, to
2 location in southern Nerway, for the
production of ca. 250,000 tons of ethylene
over a fifteen year period at favourable price
conditions. The agreement is assured by
production from the Ekofisk field. Attention
is also drawn to the Parliamentary Bill for the
exploitation of wet gas and the establishment
of the petrochemical industry in Norway.

2. The petrochemical industry is very
capital intensive (investments per
employee ca. 1.5 million kroner). The manu-
facturing is carried out in large production
installation, which must have a high capacity
for exploitation in order to be competitive.
Because of high transportation costs there is
an obvious tendency to locate the factories
as near as possible to the largets markets.

3. Profits in the petrochemical industry
were weak in the 1960's. The prices of plastic
raw materials were under pressure because of
overcapacity and rapid technological deve-
lopments. This picture has changed in recent
years, and the price of plastic raw materials
has risen sharply. The prognoses indicate a
continued annual increase in consumption of
B—12 per cent throughout the rest of the
1970's, at even higher prices. Nordic import
requirements for ethylene products in 1980 are
estimated at 1.1 million tons, if there is no
new ethylene capacity.

On the other hand, there now seem to he
difficulties in the supply of raw materials for
the petrochemical industry.

4. The Government proposes that the
State’s wet gas contract be turned over to
three companies, Norsk Hydro, Statoil and
Saga Petroleum, who will cooperate in
developing a wet gas molecular
cracker and a2 disperal installa-
tion for ethylene and propylene
in Bamble municipality in Telemark. Hydro
will erect an installation for vinyl chloride
(VCM), partly for the export of VCM and
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partly for the production of polyvinyichloride
(PVC) at the company’s faetories at Heregya.
In addition, Hydro/Borregaard will buiid a
chlorine alkali factory which, as well as
chlorine for the vinyl chloride factory, will
manufacture soda lye, which has a long list of
applications. It is also possible that an installa-
tion for the manufacturing of viny] acetrate
will be erected. The three companies will also
build factories for the manufacture of two
types of polyethylene and polypropylene,

Altogether the development in Bamble will
create ca. 1,000 permanent employment posi-
tions. The combined investment at 1973 prices
is estimated at a total of 1,600 million kroner.
The environmental problems connected with
an installation this large will be of a reason-
able size.

5. In accordance with the agreement on
wet gas, the installation must be capable of
taking the first deliveries in
the summer of 1977. The construction period
will extend from mid-1974 to 1980, with the
greatest activity in the period 1975—1977,
when employment could reach 2,000 persons,
It is realistic to expect that the Nordie
countries will be the primary market for the
proposed products, elthough there are broader
market possibilities for VCM.

6. Development of the petrochemical
industri beyond the plans outlined
above will be tied to the extraction of oil
or gas on the Norwegian continental shelf.
There will hardly be an expansion of the
petrochemical industry in Norway, if the raw
materials must be imported. The development
of such a large complex will demand such
large scale building and installation projects
that other industrial products will bave to
veild. This must also be assessed within a
local framework.

7. The division which are to be
developed within the petro-
chemical industry, will depend on
the composition of the raw materials in future
strikes. For example, if large amounts of
wet gas should be landed in northwest of
North Norway, it could be feasible to build
a new molecular cracker with additional
dispersal units. Such an installation could
hardly be put into operation before the
mid-1980's at the earliest. It will probably
prove most economical to merge the production
of a limited number of products which could
be shipped to the largest markets, either for
sale or conversion, at moderate transportation
costs.

Landing of natural gas could form the basis
for the production of ammonia and methanol.

B. Today work is being carried out in
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many quarters on processes and production
means for manufecturing prote-
ins from hydrocarbons, and Norwegian
companies are assessing the possibility of such
production in Norway. Industrial production
of oil based proteins i3 now underway in
Scotland and France, temporarily in small
plants. In Italy and Japan considerably larger
installations are under construction, Qil based
proteins are used in fodder for hens and pigs.
In Norway the feasibility of using oil proteins
in animal feeds is being investigated.

44.3 Nefining

1. Two refineries were built in Norway in
the 1860's. They have a present capacity of
ca. 8 million tons, divided between ca. 5.5
million tons at Norsk Esso’s installation at
Slagentangen and ca. 2.5 million tons at
Norske Shell's refinery in Stavanger. This
corresponds te Norway's consumption. In
addition, Norsk Hydro A/S, in cooperation
with Norsk Brzndselolje A/S, is building a
refinery at Mongstad outside Bergen with a
firat stage capacity of 4 million tons of
crude oil per year. The installation will begin
operations early in 1975. Hydro is basing
the operations on hendling 1.5—2 million tons
of the crude oil output from the Ekofisk field.
The installation at Mongstad will cost ca. 1
milliard kroner for the first building stage.

The total refining capacity in
1975 will be 12 million tons crude oil per year,
which will exceed the country’s consumption
of refined products. The export of refined
products, which is today ca. 2 million tomns,
will then increase, even if we must continue
to import some types of refined products.

1t is known that Norsk Hydro is working
on plans for a further expansion of the
Mongstad installation to 8 or 12 million tons
crude oil per year, assuming increased access
to oil from the North Sea. The company has
sufficient space to expand to 20 million tons
eventually.

2. If exploitable deposits of oil are found
of North Norway, the landing must
take place in Norway. There could then be
extensive storage snd transportation opera-
tions, It might be feasible in addition te build
refineries for the export of finished products.
Export refineries based on oil from the
continental shelf could be established by the
mid-1980's at the earliest. It is also possible
that future discoveries are so small that ships
would be the most suitable form of trans-
portation.
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4.5 RESEARCH AND DEVELOPMENT

1. So far our research connected with the
continental shelf has mainly been concerned
with seismic exploration to indicate possible
petroleum deposits, studying the shelf itself
and lechnology related to the operation on
the shelf. Royal Norwegian Council for
Scientific and Industrial Research (NTNF)
coordinated the essential part of this research
until 1973. Since then the responsibi-
lity for research directly con-
nected with petroleum has been
assumed by the Petroleum Directorate.

2. For a small country like Norway it
is not possible to research
all relevant areas, but the point of
departure for Norwegian engagement must
be recognized as favourable, The technology
for the continental shelf is at an early stage
of development. Other countries have experi-
ence in areas with shallower water angd
different climatic conditions than those in
the North Sea. A great deal of technological
pioneer work in research on the exploitation
of petroleum deposits is going on today in
the North Sea area. In addition, Norway has
extensive experience in oceanic research.

3. Particular problems for the operation
on the continental shelf are caused by the
many deeper areas, where discoveries
are possible, but which cannot be exploited
by present technology, landing conditions on
the Norwegian coast, as well as diffieult
weather and ice conditions.

4, The aim of exploration, research and
extraction efforts is to discover what the
continental shelf consists of, the dimensions
and structure of the rock formations and
sediments with a view fo later search for
petroleum deposits and minerals, as well as
to make strikes which can be extracted, landed
and exploited. A further goal is to stimulate
the necessary Norwegian technological deve-
lopment with a view te Norwegian participa-
tion, extraction and delivery of production
units, material and equipment to oil companies
and other concerns engaged in the continental
shelf operation at sez or on land. In addition
come the safety tasks and a list of basic
research tasks concerned with life in the
ocean. It is important to attain the founda-
tion necessary for appraising the size of pe-
troleum discoveries, and to acquire manage-
ment knowledge for negotiations on concession
conditions.

5. The research projects can be
roughly divided into the following main
groups: geophysical, geological and oceano-
graphical exploration and research, data banks
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and position decisions, etc., marine technology,
oil pollution and education. In addition, there
are the industrial research projects which do
not fall under one of these main groups. In
some vital areas it is deemed natural that
the problems be solved by Norwegian insti-
tutions.

6. The geophysical tasks are
essentiplly seismic measurements and the
measurement of magnetism and gravitation.
There has been extensive cooperation between
Norwegian scieatific institutions in geophysi-
cal exploration. There is a need for continued
research and development, including the
improvement of exploratory and processing
techniques.

8. Oceanographic and geclogi-
cal explorations are an important
addition to the seismic and other geophysical
explorations, and provide a basis for under-
standing the continental shelf’s geology, sea-
bed, ocean currents, ice conditions, etc. The
results are also of great value in determining
the dimensions and design of marine installa-
tions.

8. NTNF's Continental Shelf Office has
produced an analysis of the need for an
oil geology laboratory which, in
addition to building up Norwegian fechnical
knowledge in this field, would take assign-
ments from Norwegien and foreign oil
companies on a commercial basis. ‘The
establishment of such a laboratory would
involve considerable investment. It is expected
Lo employ ca. 30 persons.

0. Work has begun on data banking,
maepping and position deter-
mination.

A very important task is the crealion and
development of an integrated system for
determining positions north of Lat. 62°N
with the precision necessary for drawing
block boundaries and determining the position
of drill holes and other underwater installa-
tions.

10, Marine technology covers a wide field
with many problems. One area which is
appropriate for Norwegian research and
development, is marine instrument-
in g Here Nerwegian institutions have con-
siderable experience from other areas.

31. A developed underwater technology is
important for the work in the North Sea.
A committee has examined the question of
building 2 laboratory for simulat-
ing an ocean environment. A
proposal from the committee is now under
discussion recommending the establishment of
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a8 Norwegian Underwater Insti-
tute, which at its most extensive stage of
development, would cost ca. 60 million kroner
in total investments and accumulated opera-
tional deficits over a five year period. How-
cver, the instjtuie is based on development in
stages. The first phase could be started with
support of 1.5 million kroner from industry
or the State. A decision has nol yet been
made on its establishment.

12. In 1972 a committec was formed to
examine the problem of laying pipelines
in deep water. It expects to conclude ils
activities in the fall of 1974, when its work
will be continued by Statoil/Norwegian Petro-
leum Directorate.

13. Reservoir technigues and
evaluation is concerned primarily with
methods and caleulations, Such insight is
of importance for consideration by the Nor-
wegian oil companies and for the authorities'
negotiations with the oil companies and their
control of the companies’ activities and exploi-
tations of deposits.

Because of the large fishing interests on the
continental shelf, it is especially important
to prevent oil pollution, and to make provisions
for reducing the consequences of possible oil
leaks. Continued research is needed in this
area, including observation methods and
equipment.

14, Research, exploration and development
related to the operation on the continental
shelf, must be covered partly by the public
budget and partly by industry. At present
work is underwey to solve practical problems
connected with contract research within the
institutions of higher learning., Until now
most of the research at these institutions has
been supported by the State budget or through
the Research Councils.

15. The increased public incomes in the
coming years will create a need for the
importation of research results. Such impor-
tation constitutes use of oil income which
does not debit Norwegian resources. How-
ever, it is necessary to have a research
environment in these fields here in Norway,
s0 as to be able to fully utilize foreign
research results.

16. An increase of research personnel in
this area is expected. Generally, apart from
a certain peed for education in special, indivi-
dual professional fields, the research and
development projects could largely be carried
out by personnel educated within the existing
professional fields. However, there will be &
need for additional studies, travel scholarships
and expanded courses.
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Part 2
THE SIGNIFICANCE FOR NORWEGIAN SOCIETY

CHAPTER &

Environmental Conscquences and Lifc in the Ocean

Prepared in cooperation with the Ministry of Fisheries, the Minisiry of Industry and
the Ministry of Environment,

5.1 POLLUTION AND LIFE IN
THE OCEAN
5.1.1 Oil as a Pollutant — General

1. Petroleum is & compound of
the basic materials of hydrogen apd carbon.
These comprise up to 98 per cent of the com-
position of erude oil and 100 per cent of many
oil products. The other components of crude
oil are essentially hydrocarbon compounds,
which also contain the basic elements of
nitrogen, oxygen and sulphur, or a combi-
netion of these. Variastions are also found with
small amounts of different metals. The compo-
sition of crude oil varies according to its place
of origin.

2. The composition of the crude
0il determines its detrimental effects on
the environment. The oil components and
their decomposition products have different
poisonous, destructive and soiubility charecte-
ristics in water. They are absorbed by living
organisms in varying degrees. Some compo-
nents are completely unharmful in the marine
environment, but others, especially the aro-
matic hydrocarbons, can be very dangerous.
It is therefore necessary to have an exact
knowledge of both the environment and the

components in the oil, to find out what environ-
mental conseqguences a certain crude oil will
have.

3. When the oil gets into the ocean, it is
affected by certain physical influ-
ences. There will always be an evaporation
of simple components from oil in the oecan.
Some oil will also be removed when blown
into small droplets or spread by the wind,
which then carries it away. A number of
components dissolve in water, and the solubi-
lity increases as the movement of the waves
causes a finer breakup and disperssl of the
oil droplets in the water mass. After some
time in the ocean the heaviest components
sink to the bottom.

4. The spread of oil over the surface of
the ocean will depend on wind and current
condiditions, When the oil combines with the
upper layer of the water, its spread depends
primarily on the influence of the currents, but
also on diffusion and the fact that oil droplets
become attached to various organisms and
free-floating particles,

5. In addition to the psysical influences
which affect oil in the sea, the oil components
are subject to bacterial breakdown. The
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pignificance of this bacterial breakdown and
the speed with which it occurs, are disputed.
Among other things, it varies according fo
temperature, and is most marked between 15°C
and 35° C, although breakdown can take place
down to 0° C. 0Oil can also be broken down by
chemical and photochemical processes.

6. With an oil spill the oil is highly concen-
trated in the upper layers of water.
It is this part of the ocean which is of the
greatest production importance. The plant
plankton, which i3 a primary factor in the
oceanic production cycle, is dependent on light
for growth, and is therefore only found in the
upper layers. The animal plankton, which
feeds on the plant plankton, is also mainly
found in these layers of water, as are the
eggs and spawn of many types of fish and
other organisms. It is therefore the smallest
and most sensitive organisms which are most
exposed to oil pollution.

7. Most of the oil components are more
soluble in fat than in water, and organisms
which come in contact with dissolved and
finely dispersed oil components in water, can
concentrate these components in their fat
reservoirs. This accumulation takes
place throughout the entire water mass, even
with small concentrations of oil, and occurs
in both animals and plants.

The absorption of low, non-lethal concen-
trations can influence the life process of an
organism to & degree which can lead to
unfavourable mutations in large segments of
important populations.

An accumulation in several links of a food
chain can thereby increase the effects of oil
damage. Lethal concentrations which affect
one or more links in a food chain, will result
in a loss of food for dependents higher up in
the chain.

5.1.2 The Effects of Oil Polluiion on Fish

1. The continental shelf is one of the most
fruitful ocean areas. The continuous shallow
water area which stretches from the North
Sea to the Barents Sea and includes the Nor-
wegian continental shelf, is one of the
world's richest fishing areas. In
the North Sea alone the catch i3 in the area
of 3—3.5 million tons per year.

The Norwegian coastal areas, wilh the banks
off them, are the spawning grounds, end to a
certain extent the maturation area, for the
most important types of fish in the North
Atlantic.

As an example, the Norwegian Arctic cod
has its spawning ground off Lofoten—Vest-
fjorden and its maturation area in the Barents
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Sea. The young cod travel from the spawning
grounds to the maturation area with the cur-
rent and pass the coastal banks off Troms
and Finnmark at their most sensitive stage.
This important fish resource has yielded a
catch of 450,000—1,300,000 tons round weight
per year in this area. There are also several
other types of fish, among them Artic had-
dock, which yield 100,000—200,000 ton round
weight per year.

2. The effect of oil pollution en marine life
depends on the opportunities for
andcapabilitiesof the organism
to evade an ocil polluted water mass,

The most important groups of marine organ-
isms can be divided into planktons, nektons
(meinly fish) and benthos (seabed organisms).

3. The plankton is tied to the upper layer
of the water mass and consists of moving
plants and animals with little or no swimming
capacity, Planktons are more or less passive
in the water mass. Oil pollution will therefore
have a longterm effect on the plankton
organisms because the oil will follow the
same water mass.

Planktons consist of plant planktons, micro-
scopic and for the most part uni-celled plants,
and animal planktons which include perma-
nent forms and the youngest stages
of fish and seabed organisms, such as
lobster and crab.

Planktons are therefore of basic importance
to life in the ocean, both becausc they are
part of the marine food chain, and because
they include the youngest stages of our fish
resources. The egg and larva stages are very
sensitive to oil influence. As an example,
experiments with cod roe, which were done
with various types of crude oil in concen-
tration of 0.5 g. oil blended with 1 liter of
water, showed that Venezuelan end Iranian
oil was 100 per cent lethal for the epgs after
314 days. The eggs survived in Libyan crude
oil for six days. The hydrocarbon composition
of the crude oil accounted for the difference.
The stage of development was decisive for the
incubation results. Early influence gave low
incubation percentages, i. e. was highly lethal.
Fish larvae which were incubated in oil
polluted sea water, showed a greater number
of deformed individuals than the control
larvae, and the injured larvae died quickly.
Corresponding results were also found in ex-
periments with other marine organisms,

4. Nektons are larger individuals which
swim strongly enough to be more or less in-
dependent of the movements of the water mass,
Fish make up the largest part of this group.
Because fish can swim away, and thus escape
an oil polluted water mass, the risk of damag-
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ing influence on grown fish is less than on
the younger stages of fish, If fish should come
in contact with a water mass which contains
oil, their gills can be damaged, with deadly
results. Fish can easily acquire an oil taste,
even if they come in contact with water which
contains only a small amount of oil. Although
the fish may not be directly damaged, the
oil taste makes them unsuitable for human
food.

5. The migrations of fish are
determined by physical and chemical impulses
in the environment. Qil in the water can mask
the communications between fish. Individual
components in the oil can presumably influence
the sensory organs of fish, and thereby alter
their migratory patterns. The spawning pro-
cesses, and consequently the development, can
be upset in this way, with unfavourable results
for individual fish populations, For some
important types of fish spawning is relatively
concentrated, so that it is possible for oil
pollution to reduce a generation considerably,

6. Benthos or seabed organ-
isms are tied to the ocean floor for the
greater part of their existence. This group
consists of fast-growing algae (kelp and
seaweed) and animals which are either fast-
growing, like mussels and barnacles, or which
have a certain ability to move, and thereby
the possibility of escaping o¢il pollution.
Benthos animal organisms are found from the
uppermost level, the beach and littoral zone,
to the greatest depths, but the plants, which
depend on sufficient light, are seldom found
deeper than 50 meter in ocur waters. The
shallower parts of the continen-
tal shelf where the oil operation is taking
place, also has the greatest concentration of
benthos organisms,

7. The benthos organisms of special
economic consequence and which are
very exposed to oil pollution, are the shell-
fish like lobater, creb and some mussels.

Shellfish are sensitive to small con-
centrations of oil in water. Many of the chemi-
cal cleansing agents used against oil spills
have proved very harmful to shellfish. Shell-
fish can elso easily ebsorb the taste of very
low concentrations of oil in water. There have
been many instances in Norway where oil
taste has damaged the market value of lobster.

A number of importent fish types
like capelin and herring are tled to the
ocean floor in the earliest egg stage.
Spawning takes place on a bed with a certain
compaosition of stone and gravel. Therefore
the spawning grounds are limited, and oil
pollution in such areas, which could destroy
the seabed as a spawning ground, necessitates
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a good understanding of the environment and
the effects of various oil-combatting agents,

8. The beach zone is that part of the
merine environment most exposed to oil pollu-
tion. The organisms in this zone are adaptable
to great environmental variations, such es
tide changes, which leave large areas dry,
variations in salinity, and extreme changes in
temperature. Therefore these organisms usu-
ally have a much greater survival ability
against external influences.

Oil can coat plants and animals, and can
cause some plants to become thinner, so that
they are easily torn loose by the waves. Such
mechanical effects can lead to greater damage
to life connected with this part of the marine
environment. The special composition of the
oil and the use of various cleansing agents
greatly determine the harmful effects on the
organisms in the beach zone.

9. Seal and whale must break the
surface of the water to breathe. Seals must
also go on land. At present there is little
known about the effects of oil pollution on
these animals. The effect on their respiratory
organs is not clear either, Grease on its fur
presents problems for the polar bear. This
should be especially taken into consideration
when possible oil operations on and around
Svalbard are assessed.

10. OQil pollution can also be very harmfuyl
to sea birds. These birds seek food and
rest on the ocean surface, where they could
easily come into contact with oil. A shiny,
calm surface attracts many sea birds in stormy
weather. Where there mre large concentra-
tions of birds many can be destroyed by a
relatively small slip of oil,

11. The effects of oil pollution in the ocean
must be examined in connection with the
total pollution situetion. Condi-
tions which can be inconsequential, alone can
cause considerable problems when acting
together, The longterm effects and threshold
value of oil pollutants on marine life are not
adequately known. Besic knowledge of the
marine environment, as well as of the compo-
sition of various pollution components and
the effects of these on the different levels
in the marine ecology system, is necessary
before corrective remedies can be implemen-
ted.

5.2 POLLUTION PROBLEMS CONNEC-
TED WITH THE PETROLEUM
ACTIVITIES

5.2.1 Pollution from Operations on
the Continental Shelf

1. The total amount of oil annually
taken from the world's oceans, is between
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5 and 8 millions tons. This estimate is very
uncarfain.

There are varying opinions as to how much
of the oil pollution results directly from dril-
ling and production on the continental shelf.
Most calculations estimate it at 3—4 per cent,
which amounts to ca. 150,000—300,000 tons
per year. In comparison, the spills from vessels
are estimated at approximately 20 per cent.

On the basis of the operation in the Gulf
of Mexico from 1960 to 1970, an oil company
has estimated that 0.27 thousandths of the
total production was dispersed in the sea. This
is equivalent to ca. 12,000 tons for an annuatl
production of 50 million tons oil.

2. At present it is difficult to know whether
these calculations will be valid for the opera-
tion on the Norwegian continental
shelf. The proportion from drilling and
production could be larger hecause of the
extremely difficult climatic conditions in the
area, On the other hand, extensive safety
controls and more sophisticated equipment for
drilling and production will reduce the risk
of oil spills. One single serious accident, such
as a blowout or the wreck of a tanker, could
have very damaging effects. To some extent
these will depend on where the accident takes
place.

Normally the oil will lie on the surfece and
move to land along the North Sea coasts. All
the North Sea countries would be exposed. As
the oil moves, it will be subjected to physical
influences and breakdowns, which will reduce
its dimensions to some extent.

When an accident takes place near land, the
oil reaches the shore quickly, where it can
cause catastrophic damage. Regardless of
where the oil mess oceurs, it will cause both
immediate and far-reaching damage to life in
the sea.

3. During drilling the greatest danger is
the rigk of explosive blowouts. Normally
these are caused by unexpected thrusts into
an oil stratum with such great pressure that
it cannot be controlled.

The number of blowouts in comparison to
the total number of drill holes is small. A
government sponsored commission of experts
in the United States concluded in 1969 that,
statistically, there will be one mejor blowout
somewhere in the world every year. The risk
of a blowoul oceurring will depend to some
cxtent on how comprehensive the geological
exploration has been. However, there will
always be some uncertainty, as well as the
denger of mechanical or human error. There-
fore, it is not possible completely to eliminate
every risk of a blowout on the Norwegian
continental shelf.
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4. With a completely uncontrolled blo w-
out a large amount of oil will pour into the
seda. In the first phase this could reach a level
of 1,500—2,000 tons per day per hole. The
development of the hole will determine its
future. Normally the amount will decrease to
ca. 200—400 tons per day. Contending with
the source of the pollution will usually take
a long time — up to several months — since
a relief or drain hole must be drilled. In the
North Sea and the North Atlantie this method
can be time consuming because of the harsh
weather conditions and the relatively great
depths. The difficulties will increase the
farther north the operation takes place,

The total spill from a blowout hole can
be as much as 50,000—200,000 tons. {The
total spill from the «Torey Canyon» was
100,000 tons.)

The Norwegian Petroleum Directorate is
presently working on new, detailed regulations,
which contein a proposal to the effect that
in the event of an uncontrolled blowout the
Directorate can, if necessary, requisition one
or more of the drilling platforms operating
on the continental shelf at the claim holder's
expense,

3. Production is usually carried out
{rom platforms which stand on the ocean
floor. It is not unusual to have some twenty
wells drilled in different directions around the
same production platform.

Production wells have automatically locking
safety valves mounted 100 meter down in the
wells. Even if the entire platform should be
damaged in a catastrophe, these safety valves
would lock and prevent oil from streaming
out.

Each well has a production outlet which
empties on the production deck through its
own valve, which then leads into the equipment
which separates oil, water and gas. In prin-
ciple it should be possible to close off and
secure the oil wells, should an unforeseen
situation oceur,

6. There can be other operational
accidents connected with production
which could cause considerable pollution,
aside from blowouts. A production installa-
tion for petroleum in the North Sea is com-
prised of a relatively complicated grouping of
brocess apparatue for hendling oil and gas.
All the opparatus undergoes sirict control be-
fore it goes into operation, and is inspected
after a specified period of operation to assure
that the process apparatus and pipeline fulfil
requirements for strength and realibility of the
individual components. This will still not
eliminate the danger of technical or human
error, with consequent pollution. However, in



1973—T74

such an event there would hardly be a spill
of really large dimensions.

7. The production of oil in a field will have
a regular amount of spill. An oil
field usually contains considerable amounts of
water which comes up with the oil and must
be rinsed out. The amount of water varies
greatly from field to field and over time.

The water is rinsed out with modern equip-
ment, so that its oil content is reduced to a
fixed level (25 p. p. m. or 25 millionths).

Today it is impossible to accurately calcu-
late the totsl future oil pollution resulting
from normal spills. The size of this will be
very dependent on the amount of water pro-
duced in various fields. Again, this will vary
greatly over time, (e. g. from 0.1 per cent at
the beginning to 90 per cent at the end of a
field's production). It is calculated as several
thousend tons per year from an operation of
considerable dimensions. Since spills conti-
nually will occur at the same place, it must
be expected thet the ecology of the ocean area
closest to the operation will be upset.

8. The use of large storage tanks
located on the ocean floor, such as the Ekofisk
tank, could entail pollution. Such tanks can
hold cver 100,000 tons of oil. Considerable
pollution could be the result, should a tank
spring a leak from ramming, natural cata-
strophe or other causes, However, the present
constructional demands are considered to be
safe,

Nevertheless, there will be regular spills of
oil-bearing water from such a storsge tank
when it is used. Some of the drainage water
from the tank contains a certain amount of
oil, which is rinsed by the same methods as
the production water.

Phillips have estimated an annual spill from
the Ekofisk tank of ca. 50 tons.

9. Loading oil in tankers by the
buoy system (as is done on the Ekofisk field
today) also entails pollution, even though all
precautions are taken,

Wear, tear and cracks ocecur in the buoyed
hoses which deliver the oil onboard the
tenkers, and the joining mechanisms give
way. The result is sludge, as a rule less than
a couple of cubic meters in size, and usually
from accidents connected with buoy loading.
An improvement in the construction of the
loanding hoses has reduced the number of
these accidents in recent months,

10. Tanker iransport entails the
risk of accidents like collisions, shipwreclhs,
etc., with resulting oil sludge. This danger will
increase as the operation is moved north.
Operations on and off the coast of Svalbard
will be especially risky because of the ice
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situation, which will make navigation with
large tankers difficult and dangerous.

In addition to the risk of accidents, there
will be a certain amount of pollution from the
tanker's ballast water, even though the spilling
of this is regulated by international rules.
It is important that the ships which transport
oil, belong to countries which have signed the
international conventions in this respect, and
that there is as much control possible that
these rules are abided by.

11. The danger of a high degree of pollution
from pipeline transport is connected
with the danger of breaks in the pipeline, e. g.
caused by ship's anchors or fishing trawls.
Individual episodes have occurred in the Bri-
tish sector. However, pipelines have so far
proved capable of tolerating very considerable
stress.

As a rule all pipelines will be buried beneath
the ocean floor, but this can be done only when
the floor is soft. With shifting send and the
like the pipeline will never be completely
covered, and it is then exposed to movement
by the currents,

There is a danger of a high degree of
pollution from pipeline breaks because the oil
is under pressure. In addition to the pressure
which drives it forward, oil which is piped to
land through a pipeline, usually hes & lot of
Steam pressure. When there is a break in a
pipeline containing oil with high steam
pressure, the oil and gas will continue to
pour out of the pipe even though ell the
pumps are shuf off. The amount will largely
depend on the relation between the pressure
within the pipe and the outside pressure of
the water. The spill could therefore be very
large if the pipeline is near the surface of
the ocean — on the field or near land. The
pipeline from Ekofisk to Teesside has two
pumping stations. A total break could reault
in a spil! of 30—40,000 tons (the amount
which is in the pipe section).

There can also be smaller, more permu-
nent leaks from pipelines. When a leak
occurs, it will normally cause a drop in pressure
which will automatically halt the supply.
Therefore, there is little likelihood that a
pipeline could leak considerable amounts over
a long period.

However, the leakage can be so small that
it is not registered by the pressure gauge, and
therefore does not halt the supply. Such leaks
can only be detected by oil sludge on the
surface. Thus it is necessary to have regular
air inspection of the course of the pipeline.

12. The pollution damage which results
from an accident in the field, will depend on
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how effective the preparedness is, and on
what efforts are put into effect.

It must be stressed, however, that the
weather conditions in these areas will make
it very difficult to effectively contend with
oil sludge. Therefore great emphasis must be
placed on preventive efforts.

The introduction and organi-
zation of preparedness is under
discussion by two public commissions at the
moment. The commission which is preparing
safety regulations for the production of oil in
the North Sea (Ministry of Industry), must
evaluate what preparedness demands to place
on the oil compenies with regard to equip-
ment, etc. The commission assessing prepared-
ness against all forms of acute pollution (Mi-
nistry of Environment), will evaluate pre-
paredness on the continental shelf together
with the organization of preparedness against
acute pollution in general, with a view to
building up the necessary public preparedness
apparatus in addition to that of the compa-
nies. The proposal of the Phillips group for a
preparedness plan for the Ekofisk field is
being evaluated by The Council of Oil Pollu-
tion.

Today the oil companies handle any oil
spills which occur by using chemicals which
break up the oil and allow it to sink to the
bottom. The continued use of this method
will be evaluated in principle.

So far there is no collective plan for prepe-
redness for all the areas in the North Sea.
Certain cooperation exists between some ope-
rators, but this has not been developed into
a permanent joint preparedness program for
the entire area.

5.2.2 Polution from Operations on Land

1. The possibility of pollution
from petroleumn based activities will to some
extent depend on the composition of the raw
materials and the types of products.

A closer assessment of the pollution can
only be made when concrete plans for landing
and development are at hand.

2. Both heat power plants and
refineries will have to dispose of large
amounts of heated cooling water, which could
be used for local heating by the recipient.
The exit temperature will usually be 20—30° C.

The dispersal of the released coolants, cur-
rent and other local conditions will determine
what rise in temperature occurs and what
consequences such disposels will have for life
in the sea and ecological conditions.

Considerable amounts of oil-bearing drain-
age water will be disposed by the refineries.
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The essential air pollutant from such installa-
tions will consist of sulphur dioxide waste.

3. The pollutants from the petro-
chemical industry are a very varied
group, which will differ according to the
composition of the production and the tech-
nical standards of the concerns. There is a
steady development in production techniques
and purifying techniques which reduce un-
wanted wastes. This development could be
stimulated and accelersted by establishing
regulations and concession terms in relation
to different kinds of disposals, coordinated
with technical developments, at the same time
as both the industries and recipients mre con-
trolled. The most important pollutants are
described in the following.

4. There will also be some 0il and oijl
fractions from the petrochemical sector,
mainly from direct leaks. Sinee some oil frae-
tions are very harmful, even in small amounts,
there must be very strict regulations as to
what disposal is allowable. Such disposals
often build up around purifying installations,
embankments and basins which catch the
disposal. Regular as well as inadvertent spills
can be held at very low levels.

5. In many instances organic waste
products from the petrochemical industry
are a considerable problem. In Norwegian
waters the disposal of waste products such

as polyvinylchloride has been especially impor-
tant.

6. Heavy metals like quicksilver and
copper can be disposed as waste by chlorine
factories involved in the production of PVC
(polyvinylchioride), The disposal of quick-
sitver from the electrolysis of sodium in

chlorine production should be especially
watched for.

7. The chlorinated hydrocar-
bons which occur as waste products in the
manufacture of vinylchloride end polyvinyl-
chloride, include a long list of materials which
are base products for further plastic pro-
duction. The biological effects of these are
far from clear, but they are somewhat related
to DDT and PCE, and must be considered very
dangerous. When chlorinated hydrocarbons
accumulate in living orgenisms, especially in
greasy water, they can move from stage to
stage through the food chain.

8. Air pollutents from such instal-
lations can be considerable and of many types.
The disposel of ethylene will often create
problems. For example, if this is disposed
together with nitrogen gases very serious air
pollution problems can be the result.
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5.3 SURVEY OF DISTURBANCE TO
FISHERIES

5.8.1 Selsmic Exploration

During the last ten years there has been a
seismic exploration of the entire North Sea
area. With present methods this exploration
is not thought to have any effect on marine
animals. The vessels which carry out the
seismic exploration, are subject to control, and
must comply with certain regulations so that
they do not create difficulties for the practice
of fishing.

5.3.2 Physical Installations and Obstacles at
Places of Extraction

1. Every installation in the sea will in
itself constitute an obstacle to the practice
of fishing. The extent of this obstruction will
be determined by the occurrences of fish in
the area.

Conditions are such in the North Ses
that there are few areas without fish., North
of Stad the fish are more concentrated on
certain fishing banks. Installations on such
banks could create considerable difficulties,
but installations in other areas will be less of
B hinderance fo fishing.

2, A drilling platform does not
in itself take up a large area, but there is g
safety zone of 500 meter around the platform
where gll fishing is forbidden. On fields where
oil is being extracted, the various installetions
can take up larger areas. There are compar-
able safety zones around these as well.

3. It may be wvery difficult to calculate
safety zones under some conditions. In
practice the safety zones must be substantially
larger than 500 meters, since anchor chains
on the platforms can be as long as 1000 meters
in the northern part of the North Sea because
of the greater depths. In such instances safety
zones considerably larger than 500 meters may
apply during the actual drilling operation.
With catches of fish in the vicinity of a plat-
form, the fish can pull in the direction of the
installation and its corresponding safety zone.
A fishing vessel could be forced to break off
its catching operation because the installation
lies in the direction the shoal of fish is
pulling. Fishing must elso be stopped when
the fish ere to the windward or near currents
which flow in the direction of the platform.
Fishing boats must calculate a degree of
deviation during the fishing operation, and
under unfavourable conditions a platform can
be a substantial obstacle.

4. Trawlers and Danish seine boats prefer
to fish where there are good bottom con-
ditions, In areas where there has been drilling
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for oil, or where other installations have been
established, the seabed can be littered, de-
stroying the area for these vessels.

5. The oil companies must ensure that no
iron objects, empty barrels and the like which
could tear the fishing equipment, are thrown
overborrd. When a platform is moved, the
seabed must be cleaned of all objects and
iron constructions. In the proposal on detailed
regulations for exploratory drilling, which is
being drawn up by the Norwegian Petroleum
Directorate, the claim holders are enjoined to
assure themselves, with the help of diving
inspection, that no obstacles of any
kind have been left which could
damage or obstruct fishing, shipping or other
activities either on the seabed or on the surface
at and around the place of drilling. If condi-
tions do not permit diving inspection, the
inspection shall be carried out in another way
which is deemed adequate.

There is usually some degree of activity
around a drilling or construction platform,
with supplies being sent back and forth. Under

certain conditions supply boats can also be
obstacles.

5.3.3 Pipelines from the Field to Land

1. A pipeline will always be an obstacle
in areas where fishing is being carried out, as
long as some of the pipeline lies above the
seabed. In practice it will not be possible to
satisfactorily bury the pipeline in certain
OCean areas.

Collisions between oil or gas lines and fishing
equipment could result in damage to both the
equipment and the line.

2. When a trawl becomes fastened in
some object on the bottom, the vessel nor-
mally stops as soon as the wires tighten. The
vessel will then reverse and have in the wire
until it i3 directly over the place where the
trawl is fastened. Then with the help of a
winch it lifts the wire vertically. If an oil
line has caught the edges of the net, the
nets will lie flat on the seabed as the boat
goes astern, and there is the possibility that
they will drift under the pipeline. A trawl
winch, which lifts the edges of the trawling
nets, can have a lifting power of ten tons
or more, 8o there is the danger that it wiil
lift the line as well, causing a break or damage,
as well as destroying the trawling equipment.
This hes happened with telegraph cables, when
the edges of the trawl became trangled with
a telegraph cable, and the trawler brought
the cable up to the surface in order to cut
the equipment free.

3. A pipeline eould also cause problems
for ring seine vessels. Norway has
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300—400 ring seine vessels, The purse nets
used are 400—500 meters long and 160—200
meters deep. The steel wire which draws it
together, could hook fast on an oil line on
the bottom, so that the wire and net could
be torn and destroyed, or the cement cover
of the line demaged.

4. There is considerable fishing in the North
Sea, along the coast of Norway and in the
Barents Sea, A pipeline constitutes a real
danger for coliisions which could
damage both fishing equipment and oil lines.
Therefore, the pipelines must be buried to the
extent technically possible. Further, in areas
where it is not possible to bury the pipeline,
its position must be accurately reported, so
that collisions can be avoided. Finally, the
pipelines must be removed from such areas
when their use has ended.

5.3.4 Soiling of Fittings and Equipment

Oil in the sea and on the seabed will soil
fishing equipment such as trawls, nets, traps,
etc,, and could thereby hamper fishing activity.

"The danger of such soiling could easily result
in reduced fishing in the area in question. The
drop in the fish market just after the eccident
off Sants Barbara was caused by a decrease
in fishing intensity because the fishermen
feared their boats and eguipment would be
soiled, rather than by damage to the shoals
of fish in the area.

54 POSSIBLE VENTURES

5.4.1 Research and Development

Today research is being underteken
on the effects of oil pollution
on life in the ocean, and the pollution situation
in the North Sea and the Norwegian Sea is
being observed.

Since September, 1971, the Institute of Ma-
rine Research, Directorate of Fisheries, has
made routine monthly investigations of a sec-
tion between Fedje and Shetland. Water sam-
ples are collected at selected stations and
depths to determine possible oil components in
the water. The Institute of Marine Research
cooperates directly with British research insti-
tutes in order to cover the largest possible area
of the North Sea. The cooperation is directed
towards both observation and method deve-
lopment, and testing for the effects on various
marine organisms. Through the International
Council for Ocean Research (ICES), the
Institute of Marine Research is engaged in a
total analysis of the pollutants influencing
the North Sea area. There is an attempt to
quantify the various inputs into the area, and
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to calculate the effects on the marine environ-
ment, and especially on the fishing yield.

Sinee the circulation pattern in the North
Sea only is known in large patterns, the Insti-
tute of Marine Research is taking part in a
study whereby they are attempting, with the
help of the drift convolutions from the oil in-
stallations in the North Sea, to make a model
of the surface circulation.

2. There is o great need for research,
however, if there is to be a fully satisfactory
basis for making far-reaching decisions on
future petroleum activily, including the rate
of further development and the areas where
the activity will problably take place, with
regard to the danger of pollution and which
means should be implemented to prevent and
combat pollution.

Research and technical development of
increased safety during drilling, production,
storage and transport, better methods for
purifying drainage water, and more effective
preparedness equipment are elso necessary.

3. The companies operating on the
continental shelf have individual responsibility
for developing better and safer equipment and
a better understanding of the effects of the
operation, as well as the clements of risk
attached to it., In applications for concessions,
the authorities can demand the caleulations
and clarifications necessary for making a
decision, inecluding detailed information on the
elements of risks, involved in the proposed
operations, and the effects these could have
on the surrounding environment and life in
the ocean. It would also be of interest to
secure the companies' cooperation in goal-
oriented research, for which there is an evident
need.

4, There are several established
research environments with com-
petence in those fields in which it i8 natural
to expand, including the wuniversities, the
Institute of Marine Research, Directorate of
Fisheries, and the institutes under the Royal
Norwegian Council for Scientific and Indu-
strial Research. Appropriate cooperation
should be established between these and pos-
sibly other institutions to reslize the most
effective exploitation of means and personnel.

5.4.2 Control of Pollution

1. Pollution from petroleum based acti-
vities on land is covered by the ordi-
nary pollution legisiation. Permission from
the authorities is needed for every polluted
disposal into water and the air, from the Water
Supply and Water Pollution Office an the
Smoke Control Council respectively. In the
near future these will merge to form an office
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for pollution inspection. This will be a central
licencing and export organ for pollution pro-
blems, with industrial pollution as its main
concern, It will have extensive knowledge at
its disposal on purifying techniques and which
enterprise to call on in each particular poliu-
tion situation at any time.

2, The control and inspection of the o pe-
ration on the continental shelf
has been delegated to a2 number of institutions
by the Ministry of Industry. With the
establishment of the Norwegian Petroleum
Directorate in 1973, it was assumed that this
would take over the control operation. The
Directorate is now expanding to accommodate
these functions. Further discussion of this
problem can be found in Parliamentary Report
No. 30, 1973—74, on the operation on the
Norwegian continental shelf, ete.

5.4.3 Preparedness Against Qi Damage

1, At present the operators on the continen-
ia] shelf are obliged to maintain effective
preparedness against oil sludge. In addition
to this, effective public oil protection must
be established, according to the Law on
protectionrn ageinst oil damages
of March 6, 1970.

The purpose of this law is to establish
measures which will prevent, avert and restrict
oil damage in the ocean, the watercourses and
on land. Oil preparedness has so far been
concentrated in the costal counties, which
are especially exposed to damage from crude
oil.

2. The Council on Gil Pollution
was appointed under this law, and is composed
of representatives from 16 different services
and institutions. Among other things they
will observe, plan and coeordinate.the nationsl
preparedness ageinst damage from oil spills
or blends containing cil, and will lead and
coordinate the prevention and limitation of
damages from oil spills in instances of cata-
strophe and at sea, which could have dangerous
consequences,

3. The pollution from the oper-
ation on the shelf and on land should
be reduced to & minimum. The most modern
and effective methods for reducing pollution
should be exploited. Those who carry out the
operation, must submit the necessary infor-
mation on the environmental consequences.

The activity on land is covered by the
regular pollution legislation, and is subject
to State pollution inspection. The control and
supervision of spills from the operation on
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the eontinental shelf are now being taken over
by the Norwegian Petroleum Directorate.

The regulation of spills from this operation
must correspond to the general guidelines for
preventing peliution. Spills from platforms
and from installations on land should be
Subjected Lo the same rules as much as
possible, and should be apparaised by the same
body.

4. According to the Qil Prevention Law
§ 5, every municipality which is
exposed to oil damage within its area, is
obliged to hold in readiness personnel and
material satisfying reasonable requirements
to secure against such damage. The Petroleum
Directorate, in consultation with a municipa-
lity, will decide the direction and area of
activity of the municipal prepardness, and will
also make decisions on inter-municipal cocpe-
ration. However, temporary regulations have
been stipulated on municipal, inter-municipal,
harbour commission and business protection
against oil damage and about warnings of
spills of oil and oil-bearing mixtures,

Guidelines for the development of municipal
oil protection preparedness plans, approved
by the Council on Qil Pollution on June 30,
1972, have been sent to all coastal towns in
the country, with the request that they submit
proposals for preparedness plans. In most of
these the work of organizing municipal or
inter-municipal oil protection preparedness
has begun.

5. Emphasis must be placed on the in-
creased risk of oil sludge from the petroleum
operation. The requirements for prepared-
ness by the oil companies in the
field must be stipulated in regulations and with
the allocation of concessions, It must be a
basic rule that the companies themselves must
be able to take care of every situation which
might occur, and that the most advanced
methods are used. All oil sludge must be
reported to the authorities, with a statement
of the efforts being undertaken, ete.

6. Public preparedness orgenization shall
step in when the companies themselves cannot
master the situation, and there is thereby a
denger of considerable damage, This organi-
sation must have extensive expertise in redu-
cing oil sludge, as well as know where to obtain
the necessery material and personnel, On the
evenit of an accident the material available
in the municipalities and from the companies
themselves must be used. The preparedness
must be built up in accordance with the gene-
ral guidelines for the reduction of acute
pollutions, both as regards equipment and
organization.
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7. The orgenization of future
pPreparedness against acute pollution,
including oil sludge in the open sea, is now
being handled by a fast working commission
(«The Melibye Commission»). This is also
evaluating a further expansion of the Petro-
leum Directorate,

The organization which has the collective
responsibility for oil protection, must alse be
the responsible authority for stipulating regu-
lations for the equipping, manning, training,
organization, ete. of the companies’ oil protec-
tion.

5.4.4 The Question of Compensation and
Compensation Measures

1. According to § 51.2 of the Royal Resolu-
tion of December 8, 1972, Norwegian compen-
sation regulations are to be applied in the
event of damage or inconvenience, The person
causing the damage, his employer and claim
holder are jointly legally liable for compen-
sation demands.

§ 51.2, Section A stipulates that respon-
gibility is not waived by the Ministry's
beving approved or permitted the activities
or installations causing the damage. The
main rule wunder Norwegian law is that
compensation can be claimed only if careless-
ness can be shown. However, in certain in-
stances responsability can be established with-
out carelessness having occurred. Of parti-
cular importance in this connection is the
objective, non-legal responsibi-
lity for damages caused by <chazardous
activitys.

2. Under the most recent
extraction permissions the compa-
nies have assumed — until new compensation
regulations come into effect — objective
compensation responsibility for damages
resulting from the operation, including
pollution damages, with the exceptions and
limitations existing under Norwegian law.

A commission was appointed under the
Crown Prinee Regent's Resolution of May 22,
1970, to draft reguletions on compensation
responsibility for damages occurring in eon-
nection with the exploration for and extraction
of underwater natural deposits (Fleischer
Commission).

The commission made its recommendations
on December 15, 1972, (NOU 1973: 8) with
proposals for a bill, «Law on Iiability, etec.
for pollution damages in connection awith
exploration for aond production of submarine
natural resources.»

According to the draft law, the ¢laim holder
is liable on an objective basis for all pollution
damsapge which occurs in connection with the

Parliamentary Report No. 25

Petroleum Industry in Norwegian Soclety

1973—T74

petroleum operation, even if the damage
resulte from a fault by an independent sub-
contractor, e. g. the owners of a drilling rig.
In instances involving compensation on an
objective basis, only the claim holder is linble
to the injured party. The law is geographi-
cally limited to damages which occur on the
Norwegian continental shelf, or which affect
Norwegian interests on the open sea.
Pollution resulting from transport by ship is
not including under the law. When there are
several claim holders under the same conces-
sion, it is proposed that they would be reapon-
sible on a pro rata basis in the event of
damages, In accordance with the existing law,
a majority of the Fleischer Commission are
in favour of unlimited liability.

Comments of the recommendations of the
Fleischer Commission were obtained from the
departments and institutions concerned. The
draft lew raises a variety of questions on
which there are many diverging opinions.
From the conservation quarter there ig strong
pressure for statutes on the obligation of the
demager to restore the environment as much
as possible to its original state, so that the
compensation sum is not bound to purely
economic criteria, There is also the opinion
that there should be joint liability for the
claim holder. From other quarters there have
been proposals to establish & fund which
would cover the losses of certain injured
parties.

The material received is under conside-
ration, and the Ministry of Industry
intends to present a proposed law in the course
of 1974,

3. In September, 1973, an explantion of the
liability for compensation for ds-
mages incurred from oil sludge
from ships was presented. (Sjelovkomi-
téens innstilling X1 (NOU 1973: 8).) Accord-
ing to the draft law, new regulations on this
will be included in a new Chapter 12 of the
Sea Law. The proposed regulations will,
under Norwegian jurisprudence, conform to
the Brussels Convention of 1969 on compen-
sation liability for oil sludge damage and of
1971 on the establishment of an international
fund to compensate for oil sludge damage.
The committee on the Sea Law recommends
that Norway now concur with both these
Conventions. <

The proposal implies that the owmers of
the ghip will assume extensive objective
liability for oil sludge damege. Distinct
(higher) limits for the owners' liability for
damages resulting from oil sjudge from ships
which transport oil as cargo in bulk, will also
be introduced. Compulsory liebility insurance
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will be imposed on the owners of ships which
transport more than 2,000 tons of oil as cargo
in bulk,

Norwegian accession to the Fund Convention
(1971) will permit a Norwegian injured party
to demand compensation from the Inter-
national Compensation Fund for the extent
of the loss not covered within the liability
limits which apply to ship owners. The Fund
will be financed by levies on oil transported
by sea.

The report has been sent to the interested
authorities and institutions for comments. The
Ministry of Justice intends to forward a
proposition in the course of February/March,
1974, so thet Parliament can deal with the
matter in the Spring, 1974 session.

5.4.5 International Cooperstion on Pollution
from Operations on the Continental
Shelf.

1. In order to effectively contend with
pollution in the North Sea, and thereby
protect the merine environment, fish resources,
ete., it is not adequate to institute strict regu-
lations and initiate effective preparedness on
the Norwegian section of the continental shelf.
Pollution of the North Sea can only be reduced
to a minimum, if correspondingly strict
measures are instituted in other parts of the
North Sea.

The effective combatting of sea pollution
generally demands comprehensive global
cooperation on research and measures, and
on the development of international regu-
lations.

The problems in the North Sea, however,
are so great and in many respects so specia-
lized, that regional cooperation in
solving them is justifiable and appropriate.

2. Cooperation is necessary among both the
operators and the authorities in the coun-
tries concerned. This cooperation must have
the dual goal of contending with pollu-
tion end of preventing to much competitive
bias arising between operators in the different
sectors.

The injured party must have the same
protection regardless of which country's shelf
the pollution comes from.

The problems have been taken up at
various international conferemces, but at
present none of them has come as far as
might be desired,

3. The situation can be summarized as
follows:

The convention on ocean pollution from
ships, which was prepared in London in the

5
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autumn of 1973 under the direction of the
International Maritime Consulting Organiza-
tion (IMCO), is the only global agreement
which directly applies to pollution from the
continental shelf operations. This convention,
however, does not concern spills which result
directly from exploration for or extraction of
petroleum deposits on the shelf, and therefore
its influence is greatly limited,

An agreement between the North Sea coun-
tries has been prepared on cooperation in
preparedness in the event of large oil slicks
in the area (Hamburg Convention, 1969).
The convention has so far been without
practical significance.

Further North Sea cooperation
was begun at a conference in London in
March, 1973, where regulations for construc-
tion, security undertakings and contro! of
pollution were among the subjects discussed.
After the conference a number of working
groups were created. The Ministry of Indu-
stry has appointed the Petroleum Directorate
to direct one of these groups, which has the
task of harmonizing the security regulations
of individual countries,

Another group under Dutch leadership was
formed at the conference. It is to harmonize
the compensation regulations concerning
pollution damage resulting from the opera-
tions in the North Sea.

As a continuation of the convention on the
ben on dumping in the Northeast Atlantic
(Oslo Convention), a convention has now been
prepared on the control of spills into the
ocean from land-based sources (Paris
Convention), to which all the Western
European countries belong,

The convention also covers spills of oil from
platforms connected with the operation on
the continenta] shelf,

1t is a framework convention. A commission
will be established to prepare common pro-
grams for the reduction of spills, the obser-
vation of the pollution situation, etec. Oceanic
research in the area will he coordinated by
the commission, and the results will be used
a8 a basis for future measures.

4. It is very desirable thet inter-
national cooperation in this
aree be expanded. It is natursl that
Norway should advocate that pollution pro-
blems connected with the petroleum operation
should be made a priority task within the
framework of the Paris Convention.

Parallel with this it is desirable to further,
as quickly as possible, the special cooperation
established between the North Sea countries
at the London conference in March, 1973.
Norway must take the necessary intiative
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to get underway the program which was oil in drainage water (follow-up of the
drawn up there. London meeting or Paris Convention)

The goals of these cooperative efforts — joint regulations on objective liability for
must be: pollution damage

— joint observation and inspection system

— a strengthening of joint preparedness in in the North Sea, including observation of

the North Sea area the pollution situation in general, watching

— joint regulations on the maximum spill of the sea for evidence of oil sludge, etc.
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CHAPTER 6

Energy Policy Perspectives IFor Norway

Prepared in cooperation with the Ministry of Industry.

6.1 ENERGY RESOURCES

1. The known oil and gas deposits in the
North Sea represent an enormous
amount of energy, compared to the
present Norwegian energy consumption. A
continued Bteady production of oil on the
Ievel of 50 million tons annually, for example,
would have the same heating capacity as
580 TWh (milliard XWh). If converted to
electricity at a thermel power plant, using
modern techniques, this amount of oil would
produce ca. 200 TWh. Correspondingly, an
annual production of 40 milliard m? of gas
could produce 145—160 TWh of electricity
per year. Norwey's total consumption of
electricity in 1972 was 63.2 TWh.

2. In addition to oil and gas,
Norway has water power, coal, wood and peat
as well as other sources of energy. These are
of varying importance. About 50 per cent of the
eombined domestic energy supply comes from
hydroelectric power. Water power is a
comparatively small source of energy globally.
The total developable water power sources
in the world are estimated capable of pro-
ducing ca. 5,000 TWh per year. Only ca.
1,000 TWh of these are developed, of which
Norwey has 6.5 per cent and Sweden 5.5 per
cent. Developed hydroelectric power provides
ca. 6 per cent of the world’s total energy
supply. This percentage has remained con-
stant for e long time.

3. The total hydroelectric
potential in Norway is estimated at
500 TWh, of which 135 TWh is considered
economically developable at present. 63 TWh
is completely developed, while hydroelectric
resources with a production potential of 15
TWh are excepted from development for
protective reasons, some for a period of ten
yvears and others permanently. Aside from
power resources which have been partially or
entirely withheld from development for con-
cession treatment at a later date, the re-
maining hydroelectric resources are estimated
to represent about 50 TWh per year. If oil
were used to produce this amount of electri-
city, approximately 12.5 million tons per year
would be required with present technology.

4, The Great Norwegian Spitsbergen Coal
Company A/S has estimated known and
possible conl reserves of ca. 9 million

tons gross as of March 31, 1973, divided
between Mines 3, 4, 6 and 7. There are also
possible reserves of some 5.5 million tons in
the same mines. With allowances for cleaning
and separation, 14.5 tons gros of coal corres-
ponds to ca. T million tons of oil. The coal
reserves in the Svea East field have not been
calculated, but they are expected to be of
considerable extent.

So far Svalbard coal has mainly been used
for industrial purposes (as a reduction agent
in the metallurgical industry). During the
working year 1972—73 only 35,000 tons of
Svalbard coal was used for heating purposes
of a total sale of ca. 430,000 tons.

The extraction of coal on Sval-
bard is described in more detail in Parlia-
mentary Repart No. 79, 1972—73. After 1975
a net production of 450—500,000 tons of
Svalbard cosl is expected. This corresponds
to 250,000 tons of oil, or ca. 1 TWh if theo-
retical thermal amounts are compared.

For the time being there is production in the
Longyear area only. The Government will
return to the guestion of extraction in the
Svea field. Even a doubling of production,
however, would have little impact on the total
Norwegian energy supply.

5. There are considerable potential energy
resources at our disposal in the forests
and peat bogs Their contribution to
the energy supply has decreased rather
rapidly, however, and now comprises less than
S per cent of our combined consumption of
primary energy.

Norway has no known profitable deposits
of uranium. Exploration for uranium could
be feasible, however.

6.2 ENERGY CONSUMPTION

6.2.1 Energy Consumption in Norway up to
the Present

1. Norway's consumption of energy raw
materials (oil, coel, hydroelectric power), the
primary energy consumption,
has increased almost tenfold since the turn
of the century, from a scant 2 million tons
of oil in 1900 to approximately 17.2 million
tons of oil equivalents in 1972. This corres-
ponds to an average annual increase of ca.
3 per cent. These figures do not include the
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consumption by ships involved in foreign trade.
The consumption of the Norwegian foreign
fleet is almost equal to the entire domestic
energy consumption.

2. Norwegian energy consumption
per capita in 1972, excluding the shipping
trade, was ca. 4 tons of oil equivalents, The
corresponding figures for consumption in
other countries were: Sweden 5.4 tons oil
equivalents, Japan 3.0 tons, Great Britain
3.8 tons and the United States 8.2 tons. The
average for all of Western Europe was 3.1
tons and for the entire world 1.5 tona.

3. The increase in domestic
consumption was especially strong in
the years after 1950, with 5 per cent per year
in the period 1950—1960, and 7.6 per cent per
year for the period 1960—1972, The energy
picture has also changed. From the turn of the
century to the years following World War II
solid fuels (coal, coke and wood) were the
dominant sources of energy in Norway's
energy picture. Today the importance of solid
fuels has been considerably reduced, and they
comprise only 7 per cent of the country’s
primary consumption. The use of liquid fuels
has been steadily inereasing since the 1920's,
with the exception of the last three years.
Hydroelectric power has expanded extensively
since the turn of the century, so that today
hydroelectric power and oil are the dominant
pources of energy.

Figure 6.8.1a . Percentage of total end con-
sumption divided by use and energy source,
1970.
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4. The primary energy is converted and
distributed, often with considerable losa, into
usable energy such as heat, light, mechanical
labour, etc. (end consumption).

In 1970 the end consumption was nearly
15 million tone of oil equivalents or 85—90 per
cent of the primary consumption. In other
words, there was a loss of at lesst 10 per cent,
Of the end consumption, solid fuels accounted
for 5 per cent, oil 44 per cent and electricity
51 per cent.

The distribution between means
of energy and objects of con-
sumption are indicated in Figures 6.2.1a
and 6.2.1b.

Figure 6.2.Ib. Percentage of lotal and con-
symption according to use in million tons oil
equivalents, 1970.
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5. In 1970 industry consumed 53 per cent of
the total, Consumption by power intensive
industries wms greater than consumption by
other industries., ®nd consumption in house-
holds and agriculture constituted 28 per cent
of the total end consumption, while the
remaining 19 per cent was used in communi-
cations and other sectors.

6.2.2 Prognoses for Future Consumption

1. In the report on Norway's energy
by the  Energy Council in 1869 (supple-
ment to Parliamentary Report No. 97, 1060—
70) prognoses were made for the tofal
energy consumption in Norway up to 1860,
These were prepared as sector prognosea.
They are based on observed relationships
between the growth in energy consumption
and the total growth within the various
sectors, such as industry, households, ete. The
sector prognoses together form the total prog-
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noses. The report assumes en annual GNP
growth rate of 4 per cent up to 1990, and a
growth in industrial production of 5 per cent
per year.

On the besis of an estimated end consump-
tion of energy, two alternatives were presented
for the primary consumption of energy in
Norway (see Table 6.2.2).
with the lowest consumption of energy is
based on a somewhat stronger growth in the
consumption of hydroelectric power and a
somewhat smaller growth in the consumption
of oil and gas, and also nuclear power. This
consumption composition involves the least
energy loas during conversion to utilized
energy when using modern techniques.

Table 6.2.8. Figures from the Energy Report
on estimated primary consumption of energy
in Norway, 1966—1990. Million tons oil equi-
valents.

1966 1870 1980 1990

Water power
alternative .. 12.9 15.8 243 37.9
(il alternative . 12.9 16.5 26.2 43.2

2. In relation to the known energy re-
sources, a consumption development such as
described in the Energy Report, is not con-
gidered elarming. Nevertheless, several cir-
cumstances signal that Norway, like other
industrialized countries, should try to slow
down the increase in energy
consumption,

There are obvious advantages in such a
reduced growth. Every one of the known
types of energy has some negative environ-
mental effects, such as pollution, storage of
radionctive materials, encroachment on the
landscape, etc.

It is also expected that the cost of providing
different kinds of energy will climb faster
than the general price level. For example,
the cost of developing hydroelectric power
has risen by 15—20 per cent in recent years,
and it must be expected that this will continue.
Attention is also drawn to the predictions in
other sections of this report on price deve-
lopments for petroleum products.

3. An examination of the internatio-
nal energy situation also indicates
that Norway, elong with other industriaslized
countries, should aim at the least possible
growth in consumption. Should energy con-
sumption continue to increase at the same
rate ps in recent years, the consumption in
Europe and the United States will triple
between 1970 and 1985, It must also be
expected that the energy needs of the deve-

The alternative -
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loping countries will climb rapidly in the years
ahead. An essential part of the energy demand
will be for gas and oil.

Until now estimates of the growth in global
oil supply have largely been based on the
assumption that oil production in the Middle
East would increase rapidly. It now appears
that these oil producing countries are inte-
rested in stretching production over a longer
period of time. Even if other oil producing
countries increase production, less growth in
the total production must be expected than
in recent years.

Changes to new forms of energy in compen-
sation for those now utilized will take time.
Therefore the industrialized countries must

economize their energy resources in the years
ahead.

4. Norway now has rich supplies of oil and
gas. However, in the main Norway
should base herself on the
same considerations as the other
industrial countries in regard to negative
environmentsl effects, expected relative price
increases and the global situation.

Economic considerations also indicate a
reduced growth in consumption, for if Norway
were to utilize superfluous amounts of energy
domestically, she would forfeit incemes from
the sale of oil and gas abroad.

5. It should be possible to maintain a
satisfactory growth in produec-
tion without as great an increase in energy
consumption as we have had in recent years.
The Swedish Energy Prognosis Report, pre-
sented in July, 1973, asserts that it is possible
to reduce the growth in energy consumption
without especially reducing the growth in
GNP or industrial production. It states
inter alia: «Through the possibilities of
employing less energy intensive production
procesges by a changed industrial structure
and by a number of other adjustments, it is
possible to reduce elasticity (the relationship
between the percentage growth in energy
consumption and the percentege growth in
the GNP), and thereby to reduce the depen-
dence of growth in the GNP on growth in
energy consumption.»

Such an adjustment would, of course, take
some years,

6. A price fixing in accordance with
the actual costs of energy production would
be an important measure in an attempt to
economize resources.

Increased energy prices will mean:

-— less utilization of energy for heating, by
e. g. stimulating lower room temperatures



44 Parliamentary Report No. 25
Petroleurn Industry In Norwegian Society

Appendix

end better insulation of new and older
buildings,

— pubstitution consequences in industri,
inter alia s partia]l replacement of
the energy production factor by other
production factors,

— the development of new production methods
which better exploit the energy contents
of primary resources,

— & change to goods and forms of transport
which require less energy.

7. The authorities alse have other
means at their disposal for influencing
energy consumption. These include:

— the energy price to consumers he fixed so
as to actively encourage lower consump-
tion,

— the encouragement or imposition of cen-
tralized heating (remote thermel power
stations) in instances where this will save
energy,

— & ban or tax on energy intensive articles,
forms of transport, production methods,
ete.,

— regulations for better insulation and ven-
tilation.

8. The Government is now working on a
report to the Parliament on future energy
coverage, in which thie question will be exa-
mined in more detail. Altermative
prognoseg for energy consump-
tion in Norway will be presented there-
in, based on the assumption that the public
authorities can take a more active role than
outlined in the Energy Report.

8.3 OIL/GAS IN THE FUTURE
NORWEGIAN ENERGY PICTURE

6.3.1 Production and Consomption

1. The total Norwegian production of oil
and gas in 1980 is estimated at ca. 90 million
tons of oil equivalents, The domestic market
can only absorb less than half of this though,
and regardless of the consumption deve-
lopment proposed for the domestic market,
Norway will export considerable amounts of
oil and gas.

2. The era of continuous hydroelec-
tric development will soon be over.
Further increases in electricity consumption
must be covered by power stations based on
oil, gas or uranium. When electricity is pro-
duced in oil and gas based thermsal power
plants, 25—45 per cent of the energy potential
of the input factors is utilized.

187374

3. If oil and gas were utilized
directly, = considerably larger part of the
energy potential could be exploited, Although
Norway has rich supplies of oil, as well as
gas, the international energy situation may
indicate that direct fuel consumption should
be stimulated, rather than the use of electri-
city. Low prices for electricity would result
in high demands for if. It might then be
necessary to use oil and gas for the production
of electricity, rather than for direct fuel
purposes, where there is a considerably higher
exploitation of the energy potential. Even if
such development in the price pattern can be
influenced by price policy, a continued increase
in electricity production will be necessary.

4, The composition of the future
supply of electricity will be in-
fluenced by the cost structure of various ways
of procuring electricity.

Generally, power plants with high construc-
tion costs and low operating costs are run
continuously (base load plants), while plants
with low construction costs and high operating
costs are coupled in at peak load periods
(top load plants),

5. Nuclear power plants have a
cost structure which indicates that they will
eventually come into the system as base load
plants. As of January, 1973, capital invest-
ments were estimated at 2,500 kroner pr. kW
for a 1,000 MW plant, excluding nuclear
material. The variable costs constitute
5—10 per cent of the capital costs,

6. Therm=al power plants based
on oil or gas are suitable for peak
load plants from the point of view of cost,
However, it ia possible to design such plants
with a higher degree of effectiveness. The
operating costs per kWh then go down and
the construction cost up.

As of January, 1973, construction costs were
estimated at between 1,500 and 1,700 kroner
pr. EWh for an installation of 500—600 MW
size.

Fuel costs comprise 30—40 per cent of the
total cost pr. kWh, depending on the degree of
effectiveness. Consequently the price level of
oil and gas will influence the establishment
of such a plant. As an example, if the price
should triple, the k¥Wh price from an efficient
plant would increase by 70 per cent.

7. If future electricity production is based
on gas landed by pipeline, the plants must
come into the system as base load plants in
order to best exploit the transport capacity.
Conditions could be somwhat different, if
the gas for electricity production comprised
only a small part of the total gas landet, This
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will be closely examined in the report on the
Frigg gas.

8. The construction costs for a gas
turbine plant are ca, 50 per cent less
than for a steam operated plent. The degree of
effectiveness, however, is considerably lower,
so that such a plant is suitable for top load.

The construction costs of a combined
power plant (with both gss and steam
turbines) is ca. 40 per cent lower per installed
kWh than for a conventional plant. In addi-
tion the degree of effectiveness is higher.
Questions concerning operating safety and
costs are now being examined by the Ministry
of Industry.

9. If gas is used for base load pro-
duction, other sources of energy must
cover the top load. Thermal power besed on
oil is one possibility, while water power is
another. If water power is used, large regula-
ting dams will be needed to assure against
drought years. There can also be considerable
differences in water level from year to year.

10. The cost per k Wh of the various
types of power plants is determined by the
operating time and the size and degree of
effectiveness of each plant. Another factor
which must be taken into account, is the price
which could be obtained for the input factors,
if they were utilized in another way (oppor-
tunity costs). For example, when considering
production besed on gas, the price which
could be realized by the direct sale of the gas
must be taken into consideration.

The opportunity cost for gas from dis-
coveries north of Lat, 62° N, for example,
will be appreciably lower than that for gas
from: fields further south. This is because
the transportation cost factor in the sale
price will be greater.

The environmental, health and safety con-
sequences must also be integrated into the
cost concept on which decisions are based.

11. If gas is discovered north
of Lat. 62° N, it will probably be landed
in Norway, This will make possible the pro-
duction of electricity based on gas, among
other things.

6.3.2 Direct Use of Oil and Gas as Fuels

1. Natural gas has s high degree of
offectiveness when used directly. Burning
poisonous, and usually completely dust free.
injurious pollutant materials. The gas is not
posionous, and is usually completely dust free.

In addition, natural gas is easily burnt, and
can be delivered via pipe networks without
pumping or labour intensive transport.

2. These characteristics make natural gas
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8 highly demanded source of
energy for indusatry. In other
countries gas is used in industrial ovens
which have a large energy consumption, for
heating steam and hot water boilers, as tools,
for burners, etc.

The purely environmental adventages in
using gas rather then coal or oil are large.
The use of gas can also involve economic
advantages for some enterprises.

3. In many countries natural gas is distri-
buted through extensive pipeline networks
to households, businesses and
small industries. It is then utilized
to heat rooms, either directly by gas heaters
or through central heating, to heat water and
to some degree for lighting. Because of the
pattern of settlement in Norway, probably
only the @stland region would be a current
market.

4, Gas inlarge quantities canbe trans-
ported through pipelines over
great distances. For example, there are gas
lines from Omsk in Siberia to the central
parts of Europe, a distance of 4,600 km.
There are many pipelines in the United States,
including links between New York's energy
grid and the gas deposits in Texas. In Canada
a gas line is projected from the MacKenzie
Delta to the central parts of Canada, a
distance of 5,600 km. Such pipelines require
large investments in instmllation, and there-
fore it is necessary to have a considerable
merket for gas, if it is to be profitable.

5. Several variations of a pipeline
system to transport Norwegian
gas can be enviseged. Possible discoveries
of gas off the coast of Mere could be carried
across the country to the Oslo area, end
thence to Sweden, Denmerk and the northern
parts of the continent.

Offshoots can be connected to such a pipe-
line, so that it could be tapped along the
route.

The reslization of such projects depends on
the size end location of future discoveries,
and whether the project routes could be
laid out in proximity to existing or potential
markets. If suitable discoveries are made,
such solutions must be evaluated,

If the Norwegian market could be supplied
with considerable quantities of gas at reason-
able prices, it might be feasible to stimulate
consumption by establishing a distribution
system. The practicality of e distribution
system for industry only will also be assessed.
The Norwegian consumption of gas could also
be influenced by future environmental restric-
tions on other types of energy.



46 Parliamentary Report No. 25

Appendix

6. At present Norway has an inconsiderable
consumption of gas, whereas o0il conm-
sumption rose 7.6 million tons in 1872.

Of this amount 22 per cent was used for
heating, 24 per cent for domestic communica-
tions, 9.6 per cent by coastal trade and fishing
and 30 per cent by industry. The remainder
went to agriculture, stockpiles and other uses,

7. The discoveries on the Norwegian conti-
nental shelf do not in ilhemselves justify
lower sale prices in Norweay
than those which could be realized by export.
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Nor will proximity to the source essentially
affect transportation costs, even if the oil
is landed by pipeline, This is related to the
fact that the oil would probably have to be
transported from the place of landing to the
refinery, Nevertheless, the certainty of
deliveries could mean that incremsed direct
utilization of oil would seem more advanta-
geous, or that an equalizetion of enmergy and
raw material prices may be used for the
purpose of influencing localization policy or
energy policy.
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CHAPTER 7

Public Incomes from the Petroleum Activities

The rights to the submarine natural deposits
on the Norwegian continental shelf belong to
the State. The State can give permission to
persons or companies to investigate or exploit
these resources. The most recent regulations
for the exploration for and exploitation of
submarine petroleum deposits were presented
in the Royal Resolution of December 8, 1972.
The compensation demanded by the State as
recomnpense for the permission to investigate
and exploit the petroleum resources, is
governed in part by this law and in part by
the ordinary code of law.

In this chapter the established provisions
regarding public income from the operation
on the continental shelf are clarified. The
problems of control connected with the
collection of taxes and duties are also dis-
cussed. Changes in the provisions governing
public incomes are discussed in Section 2.2
of this report.

The question of taxation of operaticn
directly connected with the exploration for
or extraction of petroleum, drilling platforms,
means of supply, etc. are not discussed.

7.1 OURRENT REGULATIONS CONCERN-
ING PUBLIC INCOME FROM THE
PETROLEUM ACTIVITIES

1. The combined public income
(Total Government Take) from
the activities on the continental shelf will
come, according to present regulations, from
a number of different levies and fees, income
from State participation, and direct taxes on
income and capitel. From the first allocation
of production licences in 1965, through
the next allocation in 1969, and up to the
allocation of concessions for the Norwegian
Brent blocks in August, 1973, the State's share
of future income from the operation on the
continentnl shelf has increased. The fixed
levies imposed in 1965 were raised in 1872.
In eddition, there weas the first agreement
on direct State participation in 1869. The
State's participant interests in commercially
exploitable discoveries have risen, as it has
entered into new agreements. The share in
the Norwegian Brent blocks is 50 per cent.

2. Firms taking part in the activities on
the continental shelf come under their own
tax law. (Law Number 3 of June 11, 1965,
on taxation of submarine petroleum deposits.)
It was taken as a point of departure that a

separate tax system should not be adopted
for the oil industry. Nevertheless, certain
concessions were introduced, as compared
to the regulations and tex rates which then
applied to other industries. The object of this
arrangement, which was adopted in 19635, was
to interest a sufficient number of international
oil companies in the Norwegian continental
shelf. At that time it was not known which
areas of the Norwegian seas contaiped depo-
sits which would be profitable to extract.

As a first step in expanding the legal regi-
lations of 1965, an amendment of June 9,
1972, decreed that the same rates of in-
come tax would apply to the oil industry
as to other industries. This was connected
with the alteration of the regular tax system
which took place January 1, 1970.

3. There are several taxes and fees which
have relatively little influence on the public
income. Exploration fee is tied to the
permission to undertake geophysical explora-
tions for a period of three calendar years,
and is fixed at 20,000 kroner per year. Upon
application for production licence the applicant
must pay a 15,000 kroner handling fee,
Claim holders of such production licences must
also pay a one-time tax of 750 kroner
per km?2.

The area tax is somewhat more sub-
stantial. The rates for this tax are fixed at
1,800 kroner per km? for the first year after
the end of a six year period. Thereafter the tax
per km? climbs annually to 15,000 kroner per
km? ten years after the end of the six year
period. For the remainder of the concession
period the tax is 30,000 kroner per km? per
year. The tax can be adjusted every five years
to bring it into accordance with changes in the
value of the kroner. Adjustments can also be
made for changes in the value of the kroner in
relation to other currencies.

1t is estimated that altogether these taxes
could bring ir ca. 50 million kroner annually
for the next few years.

4, According to the Royal Resolution of
April 9, 1965, there wes a royalty
on extracted gas and oil of 10 per cent
of the value at the plece of production. Under
new regulations for production licences,
according to the Royal Resolution of Decem-
ber 8, 1972, the royalty is to vary accord-
ing to the gize of oil production from the
various fields. (See table 7.1.)
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Table 7.1. Rates for the royalty.

Average daily produc-
tlon over a 30 day

Royalty
in per, cent

pericd,
1— 40,000 barrels!) B
40,000—100,000 > 10
100,000-—223,000 » 12
225,000—350,000 » 14
350,000— > 16

1) 1,000 barrels corresponds to ca, 130 tona,

There is a tax on the production of petro-
leum products other than oil, especially gas,
of 1214 per cent.

In eaiculating the royalty, the field is
understood to include the zomes, structures,
traps, ete. which produce through the same
production installation. For the exploitation
of fields where joint installations can be
partially or totally used, the royalty is
caleulated according to a rate which corres-
ponds to the combined production.

The Ministry of Industry can order the
royalty paid in petroleum rather than
money with six months' notice. It has been
decided that the royalty for the Ekofisk field
will be paid in extracted petroleum from
March 19, 1974, at the latest, and throughout
the rest of the year.

5. It can be stipulated that & produec-
tion bonus be paid in addition to the
other taxes.

In the production licences for the Brent
blocks it is stated that the claim holder must
pay a bonus of 25 million kroner when
production first reaches 250,000 barrels per
day. When the production first reaches
400,000 barrels per day, the bonus will be 50
million kroner.

6. State participation in commer-
cial discoveries provides the State with en
income in addition to the taxes and various
levies deseribed above. It also allows a greater
degree of administration and control of the
operation.

State participation so far has been in the
form of agreements on shares of net profits
end agreements on carried interest,

7. The agreement on the share of net
profits is an arrangement whereby the
State receives a certain percentage of the
claim holder's net profits, in addition to the
fixed statutory duties and taxes. This form
of agreement does not give the State any
influence over the operation beyond its power
as an administering authority. The State has
entered into three such agreements, and has
thereby secured access to information in line
with the other claim holders, as well as
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permiesion to be present as an observer at
the claim holders' operators meetings.

8. The agreement on carried inter-
est can be generally described as an
arrangement where the State has the option
of becoming a participant, in line with the
other participants, for a fixed percentage
share of the production licence, should there
be a commersial discovery of petroleum
within the concession area, Until the alloca-
tion of production licences for the Brent blocks,
the agreement has been that the State must
pay its share of previously accrued expenses
aquired through the exploration leading to
the discovery of the deposit. The reimburse-
ment by the State could mean that the other
partners take over some of the State's share
of the profits. Expenses which acerue after
the option is taken, must be paid by the State,
usually in line with the other partners. The
method of payment varies, however, from
agreement to agreement. In the Petronord
agreement, which applies to the Frigg field
among others, and in which the State has a
participation of 5 per cent, the State's share of
expenses acerued after the option is taken
are to be paid from its share of the production.

Under the most recent production licences
allocated, i. e. for the Norwegian Brent blocks,
the State will not refund any pert of the
expenses from the exploration phase. How-
ever, the State will pay its share of the
expenses of extracting a commercial discovery.

So far State participation shares have been
secured in agreements with seven groups of
claim holders.

9. According to tex regulations
in force the oil companies, like other com-
panies, are liable for 50.8 per cent tax on
their taxable income, of which 24.3 per cent
is municipal assessments (municipal tax,
collective tax and a Special tax for develop-
mental asaistance) and 20.5 per cent is state
assessment. The computing of taxable income
for these companies involves a number of
problems. These are more closely examined
later in this chapter and in Section 2.2 of the
report.,

7.2 CONTROL POSSIBILITIES AND
CONTROL PROBLEMS

1. It is essentially the internationanal
0il companies which are engaged on
the Norwegian continental shelf. Most of
these are very large companies — both by
international standards and in relation to the
total Norwegian economy.

The organizational, technical and economic
administration of these companies, together
with their geological expertise, are important
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for mastering the demanding operations in
the North Sea. This has been the basic justi-
fication in selecting claim holders. It is
characteristic that the development of inter-
national concerns began in the oil sector. It
is estimated that between 80 and 90 per cent of
all the oil sold today, goes through integrated,
multinational companies which have a hand
in the oil from the sources of raw materials,
through preduction, transport, refining, distri-
bution and up to marketing. Therefore, to a
large extent crude oil from the Norwegien
continental shelf will be sold to buyers who
belong to the same concern as the seller. The
concentration of ecconomic power in these
companies raises special contro! problems. The
companies’ plans will be made according to
their own economic interests, which could
differ preatly from national interests.

2. There are no control problems connected
with levies, aside from the royalty. The
gize of this fee is depent on the quantity
produced and the value used as a base.
According to current legislation, agree-
ment will be sought on the value used
as a basis for determining the fee. If agree-
ment is not reached within a reasonable pericd
of time, the Ministry of Industries will stipu-
late the fee. The justification for this method
of procedure lies in the strong degree of
integration in the oil industry, which means
that ordinary market prices are not available.
As the companies’ settlement prices are un-
acceptable, the Ministry of Industry has
decided to stipulate the velue after negotia-
tions with the claim holders.

Technically advanced measuring instru-
ments are used in the field to control the
quantity produced. The quantity is also con-
trolled during loading on board ship and again
at the receiving depot. This control function
comes under the Norwegian Petroleum Direc-
torate. The Directorate has appointed a sepa-
rate commission to assess the analysis and
measuring problems. The Directorate is nlso
considering whether the State should have a
representative on the field to control both the
measurement and the installed ineesuring
equipment.

3. The greatest control problems ere con-
nected with the taxation of income.
The prices of extracted oil and gas are very
important. According to the regulations in
the tax laws, the companies ordinarily would
have the right to have the assessment made
on their accounts. On the other hand, with
buying and selling between integrated compa-
nies the assessment authorities have certain
rights to disregard the accounts, and make an
estimate of the income.
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The assessment authorities are faced with
a very demanding and difficult task when
they decide to disregard accounts. Among
other things, this involves controlling the
depreciations entered, the entries which refer
to intermediate accounts with other companies
within the same concern, the compensation
for purchase of technical expertise, ete. In
other sections of the report possible means
of easing the control problems of income
taxation are discussed.

7.3 POSSIBLE INCOME ACCORDING
TO PRESENT REGULATIONS

1. The costs of petroleum extraction, de-
preciations, interest, and operating and main-
tenance expences, as a share of the market
value of petroleum will vary greatly according
to the size of the discovery. These
costs will comprise a large part of the market
value af the petroleum from smaller com-
mercial discoveries, but it is estimated that
they will only comprise a small part of the
market value for larger discoveries, when cal-
culated over the area's production period.

2. To illustrate, if it is presupposed that
construction and operating costs comprise
30 per cent of the gross market value of petro-
leum from the Ekofisk area, the public
tax and duty income under present regulations
can be calculated as an average 40 per cent of
the market value. This corresponds to 55—
60 per cent of the net market value. The net
market value, then, is calculeted as gross mar-
ket value minus depreciations, interest, and
operational and maintenance expenses. These
costs will mainly correspond to the deductions
approved during tax assessments, in addition
to the royalty. Direct income tax comprises
ca., 70 per cent of the public income, while
levies provide ca. 25 per cent.

For the time being only the companies with
shares in the Ekofisk area have had this
income tax imposed. There is no direct State
participation in Ekofisk.

The Ekofisk area and later the Frigg aresa,
on the basis of present assumptions in regard
to production and prices, will contribute to &
rapid increase in public income by the end
of the 1970's. By 1980 this income is estimated
to reach between 10 and 15 milliards kroner,
according to the present tax and levy regu-
lations and with the assumptions illustrated
above. In other words, this will be ca. 40 per
cent of an estimated gross market value of
some 30 milliards kroner. These figures do
not take general price developments up to 1980
into account,

3. It should be emphasized that there is e
considerable uncertainty as te just how
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large the public income, and especially the
tax income according to present tax regula-
tions, will amount to. Income of the dimen-
sions outlined, obviously requires an expansion
of tax expertise and effective assessment
control. The developments in petroleum prices
will greatly influence the profitability of
extraction in the various areas,

4. As mentioned above, under the rules
for the royalty fixed in 1972, the rate
varies with the volume of production. The
public income will also increase with State
participation in extraction. With such parti-
cipation part of the income would certainly
be regarded as yield on invested capital and
compensation for business participation risks.

With a discovery of the same size as Ekofisk
the rate for the royalty fixed in 1972,
and State participation of 50 per cent, for
example, the total income could comprise
more than half of the grosa sale velue.

5. The Norwegian State O0il
Company A/S (Statoil) will take
care of State interests in agreements on State
participation shares, With the above assump-
tions as a base, the total public income, after
taxes, will be divided between some 20 per cent

T.3a

Profits retained by the
companies

Other costs
(30 per cent)

Direct tax of 50.8 per cent
on profits

NN

Royalty
(10 per cent)

Figure 7.3.
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to Statoil and almost 80 per cent to the public
administration.

During the spring a proposal on the guide-
lines for Statoil's enterprise will be presented.
These guidelines will largely determine the
disposal of that part of the income which goes
to Statoil.

6. Figure 7.3 illustrates an average
distribution of the income from
petroleum extraction over the production
period. First a distribution is presented for
an area of the size of Ekofisk according to the
regulations in the Royal Resolution of April, 9,
1965. (Figure 7.3a.) Then a corresponding
area is depicted with 50 per cent State parti-
cipation shares and royalty rates based
on the regulations in the Royal Resolution of
December 8, 1972, (Figure 7.3b.)

The costs are assumed to include all de-
ductions recognized at the tax assessment
with the exception of dividends. Deprecia-
tions, interest and operational and maintenance
expenses are assumed to comprise an average
30 per cent of the production value. For the
sake of simplicity, the effects of reduced
nationel tax resulting from dividends paid,
have been ignored in the illustration.

7.3b

Profits retnined by companies
other than Statoil

Other costs
(30 per cent)

++ 4| profit retained
+ «+ 4| by Statoil
*+4

Direct tax of 50.8 per cent
on other companies' profits

Direct tax of 50.8 per cent
on Statoil’'s profits

Royalty
(16 per cent)

NZ/N

Ezomples of distribution of the production value of petrolewm extraction.
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CHAPTER B

Integration of the Petroleum Incomes and the Petroleum Activities

in Norwegian Society

8.1 INTRODUCTION

1. The oil discoveries in the North Sea
provide the basis fora stronger econo-
mic growth in Norwegian society. This
will benefit individuals through increased
personal consumption and improved public
services,

The oil operation and the application of
the increased income will, however, intensify
readjustments in Norwegian society. If such
changes come too quickly, they could lead to
considerable problems. This must be taken
into consideration when the extent of the
operation is decided. It will also be necessary
to attempt to reduce the undesirable readjust-
ment trends.

2. The oil and gas discoveries will mainly
affect the Norwegian economy
in two ways:

— direct effects for Norwegian workers
and Norwegian industry through partici-
pation in exploration, extraction and base
activities, the delivery of platforms, equip-
ment, ete.,, and through further improve-
ments in refining, petrochemistry, ete.

— the use of the increased income for higher
consumption and larger domestic invest-
ments.

3. In the first round the direct
effects will be the most ‘noticeable. The
most importent single factor today is the
construction of mobile drilling platforms. In
1974 Norwegian shipyards are expected to
deliver platforms for & value of 1,300—1,400
million kroner to Norwegian owners. Deli-
veries of this size are not anticipated in the
next few years, but the yards can expect an
inereasing amount of repairs and maintenance,
In 1980 it is estimated that Norwegian ship-
yards will deliver mobile drilling platforms
to Norwegian owners snd undertake repairs
for a round figure of 1 milliard kroner at
1974 prices.

It is expected that in 1974 Norwegian
industries will deliver other goods and services
to the operation on the Norwegian continental
shelf for a velue of ca. 450 million kroner.
These will include drilling services from Nor-
wegian owned drilling platforms, services
by Norwegien supply vessels and base opera-

tions, end other goods and services necessary
for conducting the operation on the shelf.
Towards the end of the 1970's such services
could be for a value of 1-—11%5 milliard kroner
per year (at 1974 prices), The delivery of
stationary drilling platforms is included in
this calculation.

In addition to this, ca. 60—70 million kroner
will be earned in wages from extraction
compenies in 1974. By 1980 this figure could
reach 150—200 million kroner (at 1974
prices).

As well as deliveries to the Norwegian
continental shelf, there is already a con-
siderable export of goods and services for
petrolenm exploration and extraction in other
countries. It is expected the export for 1974
will be on the level of 850 million kroner.
This figure includes the export of a drilling
rig to a foreign owner. Otherwise the export
mainly consists of drilling services from
Norwegian owned platforms on the shelf areas
of other countries. All in al], direct production
activities connected with petroleum extraction
are expected to amount to 214—3 milliard
kroner in 1974, climbing to ca. 5 milliard
kroner in 1980 (at 1974 prices).

In comparison, the total export of goods
in 1973 (including new ships) amounted to at
least 23 million kroner.

The operation on the Norwegian continental
shelf and the direct and indirect deliveries
to this operation should employ ca. 15,000
workers in 1974, This employment will
probably climb to 20,000—25,0600 in 1980.
Included in this calculation is the labour
force involved in building platforms with
equipment. Although this will not constitute
more than one per cent of the total employ-
ment, the geographical concentration could
lead to considerable local adjustment problems.

4. Before the end of the decade the
utilization of the increased
income for consumption and domestic in-
vestments could demand more of an increase
in employment than direct petroleum activi-
ties. Even if part of the increased demand
for goods and services can be directly satisfied
by imports, it will also require a considerable
increase in deliveries from several sectors
within the country. Some of this increase
will be at the expense of growth possibilities
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in other sectors. After 1980 the public income
from taxes and duties could amount to 10—15
miliard kroner (1974 prices), and the net
income of the extraction companies will also
be considerable. For every milliard kroner
(1974 prices) of income used domestically in
1980, at least T7,000—8,000 workers will be
required to produce the goods and services
demanded by industries which are protected
from foreign competition. It will also lead
to a certain amount of growth in production
and employment in those indusiries which
compete with imports.

5. There are three main ways the
income can be utilized:

— income is used abroad
— for rea! and financial investments
(including the purchase of foreign
ownership interests in Norway)
— for transfers abroad (including deve-
lopment assistance})
— income is used for investment on
the continental shelf
— income is used domestically for
increased investments and jincreased pri-
vate or public eonsumption.

6. The income used abroad will not
affect domestic demand. Investments abroad
can take the form of increased currency hold-
ings (bank deposits, short term securities,
and credit in international organizations) or
comparable financial investments by banks,
private industries and individuals, Norwegian
concerns might also acguire ownership inte-
rests in foreign companies or establish subsidi-
aries abroad. Another result could be the
purchase of foreign ownership rights in
Norwegian industry,

When the income is disposed in investments
abroad, it will in turn provide income which
can be used at a later point in time to increase
domestic demand. In this way the utilization
of the income will be spread out over a period
of time.

Parliament has complied with the United
Nations' request to turn over 1 per cent of the
gross national product to developing countries
Accordingly Norwegian development assis-
tanece eould amount to 1,550 million kroner
(1974 prices) in 1978, when the petroleum
industry is included in the GNP. This means
that in 1978 development assistance will be ca.
300 million kroner more than if oil and gas
had not been discovered in the North Sea.
In comparison, development assistance in
1974 will be ca, 700 million kroner.

7. Considerable investment in the
continental shelf must be expected.
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From 1974 to 1980 the extraction of oi] and
gas and pipelines on the shelf could require
expenditures in the area of 20 milliard kroner
(1974 prices). The most exiensive of these
inveslments will be financed abrond. With
conlinued discove-ies the need for investment
will increase accordingly. As Norwegian
engagement in oil exploration and extraction
increases, it might be appropriate to use some
of the public income for investment on the
shelf.

If some of the income is invested on the
shelf, Norwegian financing could replace
foreign to a considerable extent, The form
of financing will not have influence in deter-
mining the extent and rate of extraction at
any point in time. It has also been a funda-
mental assumption that Norwegian financing
will not necessarily lead to an increased share
of Norwegian deliveries. If income is invested
in the shelf at the same time as substantial
investments are imported, the effects on
domestic demands will be approximately the
same as those from investments abroad. The
stream of income will stretch over a period
of time.

8. If theincomeis utilized domesti-
cally, it will result in a corresponding in-
crease in domestic demand. This is treated
in more detail in Section 8.2 below.

If common consumption or public invest-
ments should increase, it will be on the finan-
cial basis of the public oil income. An increase
in private consumption and private invest-
ments will result from an increase in private
disposable income and through an increased
credit supply.

The increased income utilized domestically
will be directed to the various sectors of
production according to how it affects private
consumption by individuals, common con-
sumption, or public and private investing.

Some of the goods and services demanded
by consumption or investment can be imported.
However, much of the demand will be directed
towards Norwegian produced goods and ser-
vices, This will result in a rapid growth in
employment for those industries towards
which the demand is directed. This means
that the labour market will set the limits of
how quickly these industries can expand.

9. In 1972 the total employment
measured in work years was about 2,560
thousand. During the 1960’s there was an
approximate increase of 0.7 per cent per year.
With unlimited occupational participation the
growth in the number of persons occupatio-
nally active from now until 1980 will be 0.5
to 0.6 per cent per year. Thus a growth in
employment of 0.7 per cent per year, as out-



1973—T4

lined in the Long Term Programme 1974—
1977, essumes a strong increase in cccupational
participation by women, young people, the
elderly and persons with limited occupational
cheice. Such a growth can bhardly occur, unless
conditions are especially prepared with this in
mind.

In some districts there is a degree of un-
employment and very low occupational parti-
cipation because of the limited variety of jobs
available. If the labour market and regional
policies were strengthened, the employment
opportunities in such regions could increase
considerably. Under favourable conditions it
is though possible to increase the growth in
employment to an average 0.8 per cent per
year, This would correspond to about 75 thou-
pand man years in the period 1974—1980.
However, it should be stressed that such a
strong increase would require very great
efforts in the labour market and regional
policies,

A policy to stimulate immigration will not
be adopted.

When the level of prosperity rises, many
people will be more interested in shorter
working hours and more leisure
time than in higher wages. The 40 hour
working week will be introduced during this
Parliamentary session. When considered in
isolation, this would appear to consume some
of the growth in employment. However,
experience has shown that there will not be
a decline in production of a corresponding size
to the decrease in working hours. In addition,
this could be followed by an increase in over-
time. Therefore, a stronger growth in produc-
tivity is possible when the working week is
reduced. There is reason to believe that
such a growth will be evident in those indu-
stries exposed to foreign competition.

As the demand increases, both from the
domestic utilization of public oil income and
directly because of the oil operation, the
industries which will satisfy this demand, must
increase their employment when the working
week is shortened. In Chapter 10.3 it is
estimated that the protected industries will
require 10,000—15,000 employees, it they are
to compensate for the shorier working week.

10. The increased employment resulting
from the oil operation and in the industries
producing the goods and services to satisfy the
demand created by domestic utilization of
increased income, will be considerably larger
than the growth in total employment.

Growth in these industries is only possible
if employment in other industries declines,
i,e, with 2 readjustment of employ-
ment and production. The industries which
will have to decrease employment, could be
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divided, in the first instance, between the
traditional export industries and those which
face strong competition on the domestic
market from foreign coneerns.

Readjustments in production, employment
and residence teke place in every developing
society. They can be extremely inconve-
nient or costly, but they are difficult
to avoid if the advantages of economic growth
are to be attained.

These readjustments could be greatly
amplified by a rapid expansion of the petro-
leum operation or by an extensive utilization
of the increased income domestically. There-
fore, the direct welfare advantages, such as
better job opportunities, eased taxation,
improved public contributions, eftc. must be
weighed against undesirable readjustments
in employment and changes of residence. This
is the most importent question to
be considered in relation with petroleum
industry.

11. A transfer of production and employ-
ment can result from increased domestic
pressure on costs. Price developments
will change in favour of those industries
towards which the increased demand is
directed, and which do not face competition
from foreign firms. Firms in trades which
face competition on the export market or from
imports, could be forced to curtail or re-
organize production because of poorer profits.
This means that the labour force will move
to the better paying operations. These could
either be firms which produce for the oil
operation or firms in protected industries
which, faced with a strong increase in demand,
will be able to raise the prices of their pro-
ducts and thus have good earning power.

The readjustment process will mean that
income which is disposed domestically, will
largely correspond to an increased import
excess, if the export of oil and gas is dis-
regarded. The export industries and those
competing on the domestic market must both
relinquish some employment and some share
of the market.

12. A readjustment could easily mean that
the prices on goods and services from the
expanding industries will climb in comparison
with other goods and services. The degree
of price pressure will be very dependent on
the extent to which Norwegian industry be-
comes involved in the oil operation, and on how
much income is utilized domestically. Changes
in international rates of exchange streng-
thening the value of the Norwegian kroner
in comparison to currencies of other coutries,
could also contribute to slowing down the
ordinary price incresse.
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13. Pressure on the labour
market will offer wage earners greater
opportunities for choosing their place of
employment and changing to better paid jobs.
If the pressure is too strong, however, it
could affect efficient production if concerms
lack of sufficient employment, employees
change their jobs frequently, etc. If the pres-
sure led to poor working conditions, readjust-
ments and work stoppages, it would be clearly
disadvantageous to large groups of wage
earners. For some persons readjustments in
industry and employment could outweigh the
welfare gains resulting from the increased
income. These problems are examined more
closely in the chapter on social perspectives.

14. If no effort is made to counteract it,
the increased demand will be largely directed
toweards operations in areas where the level
of ectivity and consequently pressure are
already high., This could increase the ten-
dency towards centralization.

The goal is to maintain the main features
of existing settlement and to avoid onerous
commuting. This means that great emphasis
must be placed on obteining a geographical
distribution of places of employment. Older
people, married women and persons with
limited oeccupational choice have few possi-
bilities for moving. Unless the regional and
localization polices are implemented, it will
be difficult to increase employment growth
in the areas where it is both particularly
desirable and possible.

15. Most people are tied to society as both
workers and consumers, From the consumer
viewpoint certain domestic applications of
the increased income will appear most desir-
able. However, such applications could result
in production conditions and an industrial
structure which are less advantageous from
the workers’ point of view.

Emphasis can be placed or finding appli-
cations of the income which will
reduce the readjustment pressures on the
economy. One means could be increased
imports for direct consumption and invest-
ment, but this would hardly apply to the
total increases in income. Considerable de-
mands on domestic production will be difficult
to avoid

An attempt could be made to direct this
demand towards production possibilities in
outlying districts and to groups which parti-
cularly desire increased possibilities for paid
cmployment. However, this will not always
provide the products most in demand. 'The
advantages of a pressured labour market must
therefore be weighed apainst the disadvan-
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tages involved. Thus we are confronfed with
8 basic problem of bealance.

16. A more detailed examination of these
problems are presented in other sections of
this chapter. A number of model calcu-
lations ere discussed. These calculations
illustrate the main developmental traits which
can be the basis for appraising the opportuni-
ties and problems which will result from the

petroleum operation and the incrensed income
from it.

8.2 UTILIZATION OF PUBLIC INCOME
IN NOEWAY AND READJUSTMENTS
BETWEEN INDUSTRIES

8.2.1 Ways of Using the Income

1. Aside from investing in the continental
shelf, the anticipated increased income can
be utilized domestiecally in the
following ways:

— private consumption

— public purchase of goods and services
— investments in dwellings

— investments in enterprises.

Other possibilities for real ecomomic use
of the oil income in the country are not
available.

2. An increased use of poods and services
must correspond to a similar increase in the
supply of goods and services.
This is equal to what is produced domestically,
i.e. the gross national product plus the net
brought in from abroad. The later is the
import excess, i.e. import minus export.

3. The increased use of goods and services
resulting from the oil income must therefore
correspond to & comparable incrensae in
import excess of goods and services
other than oil products. Fewer traditional
exports should be anticipated, as well. Thus
the oil incomes will pay for imports which
would otherwise have been paid for by tradi-
tional exports.

4. An increased domestic use of goods and
services can occur in several ways, Private
consumption can increase through an
easing of taxes and duties or through increased
transfers to the private sector, for example
by increasing social security contributions
without a corresponding increase in duties.
This means that the income each individusl
has left after all taxes and duties are paid,
the private disposable income, is greater.

5. The increased private consumption re-
sulting from such an increase in private in-
come, will be directed towards different
groups of goods and services



1973—T4

with varying emphasis. Some items
in the household budget will naturally count
more than others. For example, foodstuffs
comprise a quarter of the household budget
on the average, while expenses for shoes and
clothing account for about one eighth. How-
ever, when the household income increases,
demands will be directed to a greater degree
towards some goods and especially services
and to a lesser degree towards others. As an
example, the demand for milk and flour pro-
ducts will rise only slightly, while the demand
for travel and transport will inerease strongly.

Although m substantial part of the expenses
are paid from the public budget, all the
expenses of the public health ser-
vises are calculated under private con-
sumption. A strong increase in such expendi-
tures has been predicted for the long term
budget period up to 1978. This will also
contribute to increased private consumption,

6. An increased public purchase
of goods and services will result
in greater public contributions in important
sectors, such as environmentel protection,
health, education and communications. Com-
mon consumption can increase, and the expan-
sion of public consumption capital can occur
without corresponding increases in taxes and
levies. The largest items under the public
purchase of goods and services at present
are school expenses, the public health service,
defence and the extension and maintenance
of roads. The development of water and
sewape systems, together with purification
instellation, is also very costly. These items
will be considerable in the years ahead, but
as with private consumption, some will weigh
more than others.

Investments in publie ventures such as rail-
ways, telephone and telegraph, etc, are calcu-
lated under enterprise investments and not
as public purchases of goods and services.

7. Increpsed investments in dwel-
lings could be accomplished by expanding
the National Housing Benk of Norway's frame-
work of appropriations more than otherwise,
without drawing on corresponding credits from
the private sector, There would be more room
within this expanded framevork for a stronger
use of resources to improve older dwellings and
the residential environment.

8. Some of the enterprise invest-
ments, like telecommunications and power
development, directly consist of public appro-
printions or loan assurances. They are thereby
subject to government priorities. Investments
in other enterprises in industry, trade in goods,
etc., are not subject to the same degree of
public control. However, the total private
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investments are governed by the total credit
supply and the taxation policy., The new
temporery law in establishment control is also
an important instrument.

9. Some of the main trends in an increased
domestic demand for goods and services have
been outlined above. The ways in which the
public cil income can stirmulate this demand,
have also been discussed, So far, however,
only the purely financial means have been
considered. Another question is the organiza-
tion of the preduction sector to make this
possible, and thus what demands will be made
on the distribution of the production
factors of Jabour and capital
between the various industries. As mentioned
in the introduction, an increased domestic
utilization of goods and services cannot be
achieved without readjustments in labour and
industiry. There will especially be a shift of
labour from those industries exposed to
foreign competition to the protected industries.

8.2.2 Reandjustments Between Industries

1. The increased utilization of public income
from oil and gas extraction could mean that
we are faced with an almost permanent
presgsure situation in the Norwegian
economy in the years ahead. When anslysing
industrial development in such a situation, it
is appropriate Lo differentiate between those
industries which can largely meet increased
costs by raising the prices of their products,
and those where cost increases must essenti-
ally be covered by reduced profits.

2. The industries which can raise the prices
of their products without losing out in
competition, are those which produce products
protected from foreign competition.

These protected industries are
first and foremost those which produce goods
and services which are impossible, or only
slightly possible, to produce outside the
country. These include building and construc-
tion activities, power and water supplies, trade
in goods, hotel and restaurant activities,
domestic transport, postal and telecommuni-
cations, bank and insurance activities, edu-
cation and research, health and veterinary
services, sociel care, reparation activity of
various types, cultural services of a business
or personal nature.

Other industries which in principle could
face competition from abroad, but which in
reality do not, are also regarded as protected,
such as sgriculture and some industry and
mining. These include stone quarrying, some
of the foodstuffs industry, the beverage indu-
stry, the woodwork industry (excluding furni-
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ture production}, packaging production, gra-
phic production end publishing and various
industrial repair activities.

3. In other industries firms will be exposed
to competition from foreign producers. If
firms in such industries should raise their
prices, they would quickly be displaced by
foreign firms.

The industries exposed to fo-
reign competition, are the traditional
export ones. However, certain industries
which produce goods and services for the
Norwegian market, also come under this
classification because they are displaced by
competition from imported goods.

The traditional export industries include
the international shipping trade, mining, the
chemical industry, including oil refining and
the petrochemical industry, the wood produets
industry, primary iron and metal industries,
and air transport. The extraction of oil and
gas and oil drilling activities also come under
industries exposed to foreign competition.

The industries which can be called domesti-
cally competitive, include fishing, sealing and
whaling, lumbering, some of the foodstuffs
industry, textile, clothing and shoe industries,
the furniture industry, the production of
technical products like paints and varnishes,
washing products, rubber and plastic pro-
duction, production of glass and glassware,
the foundry industry, production of metal-
ware, machines, electric appliances and mate-
rin]l, the shipbuilding industry and other
means of transport, as well as the production
of gold and silverware, instruments and
sports articles.

4. There is no sharp division bet-
ween the two types of industries. For example,
some industries will mainly produce goods and
pervices which are protected from foreign
eompetition, as well as others which are not.
In addition there will naturally be competi-
tion between the individual concerns within
the protected industries.

Nevertheless, this division has been found
useful in the past, among other things in
discussions of prices and incomes in connection
with wage negotiations. It must be expected
that even if the division is not sharp, there
will be systematic differences in the oppor-
tunities which the various concerns have for re-
taining their profitability in a pressure situn-
tion such at they must expect. A closer
examination is given of the division between
the protected industries and industries expo-
sed to competition in the adjustments by the
investigation committee for the settlements
for 1966, of January 22 and October 20, 1966.
Subsequent recommendations by the com-
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mittee on technical estimates for the settle-
ment of wages amlso clarified the division bet-
ween these industries.

5. Increased domestic demand will be
largely directed towards poods and
services produced in Norway.
To obtain this increased production, the em-
ployment in the industries which produce for
the Norwegian market, must increase. These
will especially be the protected industries.
Those goods and services which are produced
for the Norwegian market in competition with
foreign ones, will be replaced by imports to
an increasing depree. Nevertheless, it must
be expected that when the domestic demand
increases, the individual firms and industries,
even if they fall in the category of those
exposed to competition, will increase employ-
ment. Overall, however, it will be the protected
industries which will gradually grow as the
oil incomes are utilized to increase domestic
demand.

Table 8.2.2a. Estimaled increase in the num-
ber of wage earners (man years) in protected
industries with increased deliveries to various
objevtives. For 1 milliard kroner at 197§
prises.

1 milllard kroner Required Increase in number
increased deliveries of wage earners in protected

fo: induslries:
in 1974 ln 1980

Private consumption., 5,000 4,400
Public consumption . 18,000 16,000
Gross investments:

Building and

construction ..... 8,500 7,600

Machinery and

equipment ....... 4,300 3,800

6. Teble 8.2,2a presents a calculation of
what increases in the number of wage-
earners in the protected industries will be
required, if private consumption, public con-
sumption, etc,, increases by 1 milliard kroner
estimated at today's price level. Such a cal-
culation is naturally uncertain. The figures
must therefore be taken as an illustration of
the greatest effects different utilizations of
goods and services will have on the labour
market.

Because the production per em-
ployee is expectet to be greater in 1980
than in 1974, not as many work hours will
be needed to increase the deliveries by 1 milli-
ard kroner in 1980 as are needed in 1974,
Therefore the figures for 1980 are lower than
the figures for 1974.
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7. Should one of the items, e.g. private
consumption increase, ebployment in those
industries which directly deliver goods and
services for privote consumtion, must in-
crease. However, the various indusiries are
interdependent. If deliveries to private
consumption increase by 1 milliard kroner,
the industries responsible for the increased
deliveries will need larger amounts of input
goods from other industries. This means that
these industries in turn must increase their
production and employment. Increased employ-
ment which results indirectly, is examined in
Table 8.2.2a.

8. As shown in Table 8.2.2a, the compo-
gition of the use of goods and services for
the four objectives imply a great need for
increased employment in the protected indu-
stries. It is indicated that the need for
employment is estimated to increase especially
strongly when the income is used for public
consumption. In 1974 it is estimated that a
total of 18,000 extra work years by wage-
earners would be needed if public consumption
should increase by 1 milliard kroner, com-
pared to ca. 5,000 if private consumption
should increase correspondingly. One explana-
tion for this iz that public consumption cor-
responds almost entirely to an increased
domestic production, while private consump-
tion can be satisfied to a greater degree by
increased imports. When private consumption
increases by 1 milliard kroner, approximately
250 million kroner will be covered directly by
increased imports. Another condition is also
that private consumption is burdened by con-
siderable duties. In addition, production cete-
ring to private consumption is less labour
intensive than production catering to public

Table 8.8.8b.
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consumption, such as education and other
public services.

9. As an example, if the combined use
of goods and services in 1974 should increase
by 1 milliard kroner, while the distribution
follows the same patiern as in previous years,
approximately 8,000 extra wage-earners will
be needed in the protected industries. I 1980
approximately 7,000 extra wage-
earners per milliard kroner
spent (1974 prices) will be needed. The
difference in the figures results from the
assumed productivity growth up to 1980. It
is presumed that one half of this milliard
kroner will go to private consumption,
to public consumption and investments in
public consumption capital, and 1, to enter-
prise investments, including dwellings.

It is further assumed that public consump-
tion comprises 34 and public investments 4
of the public expenditures, and that the com-
bined investments are divided along the lines
of 60 per cent for building and construction
and 40 per cent for machinery and equipment.

Alternatively, if a division of 14 for each
of the main components of private consump-
tion, public consumption and investments, and
enterprise investments (including dwellings)
is considered, employment would have to
increase to about 9,000 wage earners in these
industries per milliard kroner disposed in
1974, and about 8,000 wage earners in 1980.

10. The figures in Table 8.2.2a are based
on certain assumpions in regard to the com-
position of the individual
items. A composition has been assumed
which is in accordance with the results of
consumption surveys.

For public consumption and investments a

IMlustrative estimate of decline in employment in indusiries exposed to competition

from 1974 to 1980 under various aliernatives for domestic use of oil income. 1974 prices.
Work years.

Income application of 1 milliard kroner in 1980
1974 prices?)

Total increase of employed persons ........
-— Increased employment in petroleum
operation

.............................

— Increased number of persons emploved in

protected industries?) ..................

— Necessary decline in employed persons in

other industries exposed to competition ..

None 3 milliard 6 milliard 10 mililard
75,000 75,000 75,000 75,000
10,000 10,000 10,000 10,000
95,000 115,000 135000 165,000
30,000 50,000 70,000 100,000

1) The alternative with no use of the oil incomes was used as a starting point in the Long Term
Programme up to 1977 of the Korvald Government and subsequently extended. The increase in the
use of goods and services in the other three alternatives is divided between private consumption,
public consumption, etc., as described in the text In referense to Table B.2.2a. The alternetive of
6 milliard kroner is In agreement with the use of oll income outlined in Section 85.4.

2) The included effects of the shortened working hours corresponds to 10,000—15,000 employees,
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enormal compositions i3 presupposed. That
is, that the increase in the individual sub-
items of investments and public consumption
are divided proportionately msccording to the
size of the sub-items. If emphasis iz placed
on increasing investments which are especi-
ally import intensive, the figure for increased
employment can be somewhat reduced. We
will come back to this in more detail later in
the chapter.

11. As mentioned in the introduction to
Chapter 8 reduced working time
will result in the need for increased employ-
ment in the protected industries, if the increa-
sed production is to be maintained. It is
estimated that this will comprise an additicnal
10—15,000 workers on a yearly basis.

12. So far in this chapter it has been
deseribed how increased application of income
will result in inecreased employment
in the protected sectors. It can
be assumed that such increased employment
will come in addition to the increase which
otherwise can be expectet in these sectors.
In this case it rmust be at the expense of
employment which would otherwise have been
employed in industries exposed to foreign
competition. This can be eased somewhat,
but not significantly, if occupational partici-
pation were to be increased by measures in
the labour market and strong pressures on
the labour market.

13. Table 8.2.2b gives some results of calcu-
lations of the development of em-
ployment up to 1980, with different
alternatives for the use of the oil incomes.
The calculations are encumbered by several
weaknesses, but the estimations show the
dimension of the readjustments which must
be expected.

It should be possible to incremse the total
employment by 0.8 per cent per year. Calcula-
ting up to 1980, this means an increase in
employment of sbout 75000 work years from
1974 to 1980, In the Long Term Programme of
the Korvald Government, the growth in em-
ployment from 1973 to 1977 was estimated at
0.7 per cent on a yearly average. Such a deve-
lopment up to 1980 would involve an employ-
ment inerease of about 65,000 work years
from 1974 io 1980.

The petroleum industry, ie pe-
troleum extraction itself and the activity
directly and indirectly connected with it, is
expected to account for about 10,000 more
employed in 1980 than in 1974.

On these assumptions, in Table 8.2.2b the
effects on employment of the use
of, respectively, 3 milliard, 6 milliard and
10 milliard kroner of o¢il incomes in 1980
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have been estimated. All figures are in 1974
prices. In the figures for the increase in
the number employed, the increase estimated
a3 a result of a shortened working week
are taken into aceount.

Different regional trends in employment
changes are discussed in detail in Chapter 10.

14. The alternative constructed on no
domestic utilization of oil in-
comes, gives a growth in employment of
95,000 man years in the protected industries
up to 1980, taking into consideration the esti-
mated effect of the shortened working week.
This involves a decline of 30,000 man years
in round figures in the industries exposed
to competition, other than the petroleum
operation. Some of the basis for this decline
is that unchanged employment in the industrial
total from 1974 to 1977 is presumed in the
Long Term Programme, compared to ca. 1 per
cent ennual growth in the 1960's. This implies
some decline in the competitively exposed
group of industries.

15. In Section 8.4 a possible domestic
expenditure of 6 milliard kroner of
oil incomes (in 1974 prices) is suggested. In
an increase in employment in the protected
industries in the area of 95,000 man work
up to 1980 is assumed, as above, plus eca.
40,000 (6>7,000) man years resulting from
the incrensed domestic use of goods end ser-
vices, the result i8 an increased need for
about 135,000 man years in the protected
industries. If the fact that the petroleum
activity demands about 10,000 more man
years is taken into account, this means that
the other industries exposed to competition
must have their employment reduced by about
70,000 man years up to 1980.

In 1974 the employment in these industries
was about 330,000 man years. A development
such as that outlined, though the figures are
uncertain, implies a reduction in employment
of at least 20 per cent for the industries ex-
posed to competition other than the petroleum
operation,

The utilization of 6 milliard kroner of oil
incomes (1974 prices) is used ms a basis in
this report. This must be regarded as an
upper limit of a reasonable domestic utilization
apart from investments on the continental
shelf.

16. The alternative with the use of 3
milliard kroner (1974 prices) in 1980
suggests a decline in employment in the indu-
stries exposed to competition other than the
petroleum operation of some 50,000 man years.

Should it be decided to use the entire
10 milliard kroner (1974 prices) in
1980 for increased domestic use of goods and
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services, the table indicates that the industries
exposed to competition other than the petro-
leum operation must reduce their employment
by about 100,000 man years up to 1980, or
a total decline of about 30 per cent over the six
year period 1974—1980.

17. The figure 70,000 man years does not
express the total readjustments which will
occur, if it is decided to increase the use
of oil incomes domestically by up to 6 milliard
kroner in 1980 (1974 prices). An increase
in domestic use of goods and services will
also lead to the need for increased employment
in certain activities exposed to competition,

When the need for lebour inputs in certain
parts of the industries exposed to competition
increase, it means that another exposed
activity must yield considerable employment
in addition to that taken up by the protected
activity, This, for example, could manifest
itself in increased pressure on the fishing in-
dustry or shipping, where workers can trans-
fer to the ¢il industry.

18. Some of the protected industries must
also be expected to yield workers to the expan-
sion of other industries. Verdal is an example
of a prace where many persons have changed
over from agricultural to industrial and con-
struction activities, The desired establishment
of base activities and the building of concrete
platforms will have a corresponding effect,
but of course this will depend on the localiza-
tion chosen. A sector such as building and
construction will be confronted with a strong
expangion. This industry traditionally recruits
a pgood part of its labour force from the
primary industries of agriculture and lumbe-
ring.

19. In the alternative using 6 milliard
kroner, a combined growth in the protected
industries of about 135,000 man years from
1974 to 1980 is estimated. In the Long Term
Programme of the Korvald Government, how-
ever, a8 decline in employment in
agriculture (which is a protected indu-
stry) of about 5,000 per year up to 1980 is
estimated, i.e. a decline of about 30,000
employed from 1974 til 1980. When the pro-
tected industries, under the state application
of income, increase the total numbers by about
135,000, this means that the protected indu-
stries aside from agriculture will increase
their employment by 165,000 man years
(135,000+30,000} in round figures.

8.3 POSSIBILITIES FOR LIMITING
READJUSTMENT PROBLEMS

1. The utilization of increased incomes
domestically and the increased production
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connected with the operation in the North
Sea create readjustment problems. The main
problem is to balance ithe undesirable effects
of the readjustment process against the direct
welfare gains the use of increased incomes
will provide, so that the collective wel-
fare geins will be the largest
possible. Both the problems of pressure
and the direct advantages resulting from the
oil production will depend on how the increa-
sed public incomes are disposed, and to what
degree Norwegian producers become engaged
in the petroleum operation.

2. The extent of the readjustments will
depend on how large a part of the oil incomes
are used domestically. Apart from this, the
three main ways of limiting
the readjustment problems are:

— direct domestic demand towerds imported
goods and services

— direct the demand towards less labour
intensive production

— attempt to exploit domestic production
resources better than previously.

3. It is not certain that those goods and
services most desired will be obtained through
imports or less labour inten-
sive production. Butdifferent domestic
uses of the increased incomes will significantly
alter the portions of the demend directed
towards imports or less labour intensive pro-
duction. Therefore, the distribution of the
income between private consumption, public
consumption and investments will be a very
important means of administration.

4. There can also be an attempt to directly
administer the consumption demand, so as
to limit the readjustment problems. But it
must be recognized that part of the private
consumption which many will especially
desire, such as health services, are both labour
intensive and satified by imports only to
a small degree. The possibilities for localiza-
tion are also limited,

Nevertheless there are certain possibilities
for using the increesed incomes disposed for
private consumption, so that special goods and
services ere demanded. This can be done by
tying increased income transfers to particular
public contributions.

Through subsidies and levies it is possible
to stimulate the demand for goods and services
produced outside the pressure aress. Today
this is done to a large degree through agricul-
tural and consumer subsidies. Subsidies and
levies can elso be used to alter the price
ratio between domestically produced and
imported consumer goods and services.
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5. With the public purchase of
goods and services a direct attempt
can be made to import a proportionately high
share. But this means that the oil income
can be used to a lesser degree for the objective
preferred at present. Increased invesiments
in roads, hospitals, building of schools, etc.,
require construction workers who are also
sought in connection with the petroleum ope-
ration. The public contribution of service
requires more health personnel, many teachers,
etc., who must come from other places. The
oil incomes disposed for public purchase will
therefore press the labour market to a special
degree.

It is possible to curb the pressure problems
by letting public activity increase outside the
pressure areas. It is important to channel
new public undertaking to the outlying regions
and also to decentralize existing public meti-
vity. There must be great emphasis placed
on the task of decentralizing and moving
public activity out of the Oslo area.

6. There are also problems connected with
increased publiec enterprise in
building dwellings, the improvement
of older dwellings and of residential environ-
ments. Dwelling construction requires large
domestic deliveries and is consequently very
labour intensive. At the same time, a large
part of the new dwelling construction will
take place in the pressure areas. A strong
increase in the building of dwellings will place
great demands on the building and construe-
tion sector, where the pressure is already
great from the petroleum operation, public
construction work, and the expansion of re-
fining and the petrochemical industry, ete.
It is estimated that in 1978 almost 150,000
man years will be required in this industry,
compared to ca. 130,000 in 1973. It is there-
fore important to continue the task of finding
labour saving building methods.

7. Varicus investment projects have
different import shares, There is
therefore the possibility of directing the de-
mand towards imports through the selection
of the projects, but high import share does
not necessarily go together with high priority
investment. Nevertheless, considered in isola-
tion, it will be part of & development plan
which will place relatively few requirements
on Norwegian production resources.

8. The readjustment problems can be
limited by localizing firms out-
gside the pressure areas. This involves both
activity directly connected with the petroleum
operation, and with increased production
resulting from income disposed domestically.
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But it must be considered that the localizing
of large concerns in areas which are not
highly developed industrially, can lead to large
local readjustment problems. Such localiza-
tions can result in an undesirably large influx
of workers from trades such as agriculture
and fishing.

One means of administering the localization
of new activity is, among others, the tempo-
rary law on establishment control. A perma-
nent law is being prepared. Another means
is a geographical differentiation of employer
levies for social security. In this wey the
wage cost can be reduced by production
outside the pressure areas. The use of support
and subsidy arrangements and other stimu-
lation measures in the outlying areas can be
continued.

9. The demand for increased employment in
the protected industries can be limited by
transfers to less labour inten-
sive production, This can be accom-
plished through investments in new industrial
equipment. It can thus be possible to satisfy
the incressed demand without increasing
employment to the same degree. A great part
of the production in the protected sectors is
very labour intensive. This is especially true
in the service sector. With the development
of new work processes for need for lebour
inputs can be reduced without affecting the
standard of service. Public activity often
requires large personne! resources. It is there-
fore especially important to arrive at per-
sonnel saving ways of solving the problems
within the state and country.

10. In existing industries
exposed to foreign competition
the change over to less labour intensive
operations by moving out old preoduction
equipment ecan make it possible to maintain
production 10 & certain extent, even if
employment declines. But with the assessment
of investments in industry exposed to compe-
tition, it must always be understood that
the readjustment problems are caused by
employment in those industries yielding in
order to contribute to increased employment
in the protected industries and in connection
with the petroleum operation.

11. It is important that the necessary cur-
tailments and discontinuations of activities
are planned. The curtailments must occur in
places where they will cause the least possible
social disadventage or after alternative places
of work for the employees are prepared. In
order to attain this, it is necessary to have an
active and goal orientated
industrial pelicy.
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8.4 AN OUTLINE OF THE NORWEGIAN
ECONOMY UP TO 1980

1. In the following, the economic presenta-
tion of the Korveld Government’s
Long Term Programme will be used
as a basis for comparison when the effects
of the petroleum operation and the use of
petroleum incomes are illustrated. On the
basis of assumption in regard to the increased
petrolenm activity, the Long Term Programme
anticipated a somewhat larger domestic use
of goods and services than would otherwise
be available. The effects of the petroleum
operation and an assessment of the possibili-
ties for increased use of goods and services
based on the petroleum incomes was not dis-
cusaed at any length in the programme, how-
ever.

2. The calculations presented are obviously
uncertein. The uncertainty with regard to
prices and production of o0il and gas were
mentioned earlier. The calculations represent,
however, a possible course of development
for the Norwegian economy up to 1980, It
provides a framework which is essentially in
agreement with the Government's priorities.
However, they do not represent
a revised long term programme.

The calculations are presenfed to give the
firat comprehensive outline of economic deve-
lopment which takes into account the petro-
leum operation and the utilization of the in-
creased incomes from this operation. The
Government will present a more detailed out-
line of its economic policy and of the eco-
nomic development for the four year period
in the revised national budget for 1974, and in
the proposals for the state and national bud-
gets for 1975 and the long term state budget
1975—78. More detailed guidelines for the
disposal public incomes and solutions for the
various problems will be proposed. In addition,
a report of long term character will be pre-
sented to the Parliament which meets in the
autumn of 1974.

3. The perspective for the projec-
tions in this section is 1980. There are two
special reasons for choosing 1980 as the
perspective. First, we must lock that far
ahead fo feel the effects of the increased
domestic disposal of goods and services result-
ing from the petroleum incomes. Secondly,
the assumptions for the extraction and pro-
duction possibilities on the continental sheif
are relatively certain up to 1980, while pro-
duction and incomes after that will depend
on the results of future exploration.

4, All extraction of oil and gas from
the Norwegian continental shelf is caleulated
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as Norwegion production, regardless of who is
in charge of the preoduction. Pipe transport
of oil and gas is counted as Norwegian pro-
duction when the pipeline is owned and ope-
rated by companies registered in Norway.
This applies even if the oil and gas are
delivered to other countries.

5. The petroleum sector will be of con-
siderable dimensions. This implies that there
will be an appreciable addition to the Nor-
wegian national product. To illustrate the
influence of this operation in the following
analysis, it is desirable to sisolater the
activity on the continental
shelf from the activity on land to the
greatest degree possible.

6. In 1972 employment in the Nor-
wegian economy was estimated at about 1560
thousand man yeras. With unchanged occu-
pational participation the growth in the num-
ber employed up to 1980 will be about 0.5 to
0.6 per cent per year. In the Long Term
Programme the average growth in employ-
ment was estimated at 0.7 per cent per year
up to 1977. On the basis of the regionally
favourable localization of much of the petro-
leum operation and because the Government
will prepare for a stronger commitment to
regional policy and labour market policy
measures, it is possible to assume a somewhat
stronger rise in employment. The growth in
employment measured in the number of work
years is therefore set at an average of 0.8 per
cent per year for the period up to 1980,

7. Against this background and the pro-
ductivity growth expected in the coming years,
it has been found reasonable to base the
examples in the following on an assumption
of a total annual growth in gross
national product, calculated in
volume, of almost 514 per cent in the period
1972 to 1980. Without the petroleum the cor-
responding rate of growth for Norway is
about 4% per cent. Because oil production
does not grow steadily from one year to the
next, the growth in the GNP will be stronger
some years and weaker other years than this
average figure suggests, For the period 1974
—18 the growth will be especially strong. The
growth in the GNP in this period could be as
high as 6.3 per cent on a yearly average. The
strong increase in il production expected in
1976 will cause the GNP for that year to
increase by an estimated 7!4 per cent calcu-
lated in volume. Calculating in current
prices, and thus taking into consideration
the strong price rise for oil and gas, it can be
estimated that the oil and gas production
for 1980 will constitute almost 12—14 per cent
of the GNP.
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8. The time profile for the extraction of oil
and gas is estimated to bhe such that the
public incomes will increase strongly
at the end of the 1970's. These are estimated
at 8—12 milliard kroner per year in 1978 and
10—15 milliard kroner per year in 1971—82,
all in 1974 prices.

The assumption of prices, production deve-
lopment and the public share of the incomes
are reviewed in Chapter 1, 3 and 7. It goes
without saying that there are great uncertain-
ties connected with the price estimates, as well
as the production estimates.

Table 8.4.1. Possible distribulion of increased
demand resulling from the oil income.l)
By million kroner in 1974 prices.

1977 19802}
Private consumption ........ 1,120 2,500
+Public consumption and gross
investment in public consumer
capital ...... ... ...l 570 1,250
+ Investment in dwellings ..... 570 1,250
+ Enterprise investment
excluding dwellings ......., 360 950
=Total additional demand ..., 2,250 5,000

~+ Use of oil income incorporated

in the Long Term Programme 1,000 1,000
=Use of income to increase
domestic demand ........... 3,250 6,000

1) Increased demand in proportion with the Long
Term Programme 1974—1977 of the Korvald
Government.

2) The additional demand for 1878—1980 is calcu-
lated as an extension of the development pre-
sented in the Long Term Programme of the
Korvald Government. It is assumed that the
extended trend of the Long Term Programme
will involve the same use of income in 1980 as
proposed in the Propramme for up to 1977.

9. With regard to the readjust-
ment problems in the rest of the Nor-
wegian economy, it is assumed that the
domestic disposition of the public incomes will
be stretched over a period of time. An in-
crease in the domestic disposition cught to
occur during the present programme period.
On the other hand, the domestic disposition
should not increase at the same rate as the
public incomes. In the calculations presented
here, in comparison with the Long Term
Programme 1974—77, a steady increase in
additional domestic demand up to 1980 is
assumed. In 1975 it is assumed that an addi-
tional ce. 750 million kroner will be disposed
for domestic purposes. In the years 1977 and
1980 it will increase by 214 and 5 milliard
kroner respectively, in addition to the increa-
sed disposal planned in the Long Term Pro-
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gramme 1974—7T7 on the basis of the pe-
troleum incomes. When this is included, the
increased disposal in 1977 and 1980 will con-
sist of 314 and 6 milliard kroner respectively.

Table 8.4.1 shows the distribution of the
additional demand which has been chosen as
a basis for the calculation example. The same
price base was used here as we used in the
state budget for 1974 and the long term
budget 1975—78.

In the subsequent calculations it was neces-
sary to go over to 1972 prices in order to use
the last accessible national accounts,

10. Table 8.4.2 gives a survey of the esti-
mated total supply and use of
gEoods and services for Norway, with
a specification for petroleum extraction and
the other Norwegian sectors (including ship-
ping). Table B8.4.3 gives the corresponding
rates of growth for the period 1972 til 1980.

Even though the domestic disposal of
goods and services has increased considerably,
a large export surplus is expected as early
as 1877. This export surplus is created by
the petroleum extraction. Norway without
petroleum extraction would have, as indicated,
an estimated import surplus of a total of 2.2
milliard kroner in 1977, calculated in 1972
prices. While the GNP in the period 1972--
1980 could grow by a minimum average of
bls per cent per year, the growth in the
domestic use of goods and services is estimated
at an average 5.1 per cent up to 1980.

11. In the calculation example reconstruc-
ted in Teble 8.4.2, the growth in gross
investment in volume is estimated at an
average of almost 6.4 per cent per year in the
period 1973 to 1977.

12. As explained above, it was decided to
allow about half of the additional demand
to be used for increasing private con-
sumption in the calculation example. For
the long term budget period up to 1978 an
increase in the disposable real income (i.e
price rise) of about 2.5 per cent per year is
inserted for a person who is occupstionally
active, has an average income and does dot
change jobs. Approximately the seme income
development is aimed at for persons on social
security with the lowest pension. It was esti-
mated that the disponable real in-
come for en occupationally active person,
such as described sbove, declined by 1.8 per
cent in 1972. In 1973 it went up by 0.5 per
cent.,

A pgreat part of the expenses of the
health service are caleculated as pri-
vate consumption, even though individuals
do not pay directly for most of the services
received. A growth in the private consumption
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Table 8.4.3. Ilustration of supply and use of

goods and services. Per cent of annual growth,
1972—1980.1)

Norway

al Petr,
Tl vt o
Gross national
product .......... 5.4 4.6 73.6
<+ Export surplus
Export ........ 8.8 7.2 60.4
+Import......... 81 8.2 2.5
+Net delivery to the
petroleumn sector .. —
Delivery to the
petroleum sector .. — 20.2
Delivery from the
petroleum sector .. — 53.0
= Supply of goods and
services .......... 5.1 51 6.2
Gross investment .. 6.4 6.5 6.2
Petroleum
sectox?) ........ 6.2 —_ 6.2
Dwellings ...... 4.5 45 _—
Other enter-
prise investments
and storage .... 7.7 7.1 -
Public consumer
capital . ........ 6.2 6.2 —
+ Private
consumption ...... 4.6 4.6 —
+Public
consumption ...... 4.4 4.4 -
=Use of goods and
services .......... 5.1 5.1 6.2

1} See footnote 1, table 8.4.2.

2} The investments in the petroleum sector will
vary strongly from year to year up to 1980.
The level of Investments for 1980 is estimated
at 1,500 mlllion kroner, which is lower than the
levels for previous years. The growth rate in
investment in the petroleum sector is therefore
relatively low when the levels for 1980 and 1972
are compared,

of health services of about 8.5 per cent per
year in the long term budget period up to
1978 is provisionally assumed. The rate of
growth in the consumption of heaith services,
however, must undergo constant appraisal.
All in all, the figures mentioned imply that
the combined private consumption will increase
by an average of about 5 per cent per year in
this period. The consumption due to the
income earned by the inereased number of
occupationally active, is also included. In the
years 1872 and 1973 the growth in private
consumption was low. When the period 1972
to 1980 is considered as a whole, the increase
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in private consumption will be about 4.6 per
cent per year.

In comparison, private consumption must
increase by an average of 4.4 per cent per year
from 1973 to 1977 to come up to the level for
1977, which was used as a base in the long
term programme,

13. The growth in public eonsump-
tion and public consumer capital
is estimated at 4.9 per cent on a yearly average
from 1973 to 1977, in comparison with 4.5 per
cent in the long term programme. For the
period 1972—1980 the growth outlined in the
calculation example corresponds to an average
of about 4.3 per cent per year for public con-
sumption and 6.2 per cent per year for gross
investments in public consumer capital.

14. As stated, the total investment growth
in the calculation example is estimated at
6.4 per cent per year in the period 1972 to
1980,

The growth in dwelling invest-
ments in the period 1872 to 1980 will be
about 4.5 per cent per yesr. This is somewhat
stronger than in the long term programme,
where dwelling investments for the period
1973—1977 were mssumed to incrense by
about 4.0 per cent per year in the period.
Within this expanded framework there will
be a place for a stronger commitment for the
improvement of older dwellings and an im-
provement of the residential environment.

For the investments in enter
prises other than dwellings an annual
volume growth of 7.1 per cent in the period
1972—1980 is assumed. Of the investments
in enterprises, the development of new petro-
chemical industry is estimated to comprise
320 million kronmer in 1975 and 530 million
kroner in 1976. This corresponds to about
2.5 per cent of the total investments in enter-
prises.

15. The building up of the pe-
trochemical industry implies that
the other enterprise investments will go down
in relation to the assumptions in the long term
programme. This development shows that even
if the total investment framework is increased
by the oil incomes, the expansion of the pe-
trochemical industry will take up so many
resources that other investments must yield.

The investments in oil and gas
extraction and pipeline transport are
estimated at ca. 3.6 milliard kroner in 1974
and ca. 1.5 milliard kroner in 1980 respectively,
calculated in 1972 prices. Even if the invest-
ments provide the basis for extensive Nor-
wegian deliveries, the major part of the in-
vestments willbe imported. Current pro-
duction will also require imperts. However
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this import will consist of a much smaller
amount of money than the combined export, at
least after 1976—77. For 1980 the import is
estimated to at least 900 million kroner, so
that the export surplus of the petroleum
sector is estimated at about 8 milliard kroner,

when calculated in 1972 fixed prices. Calcu-
lated in current prices, the export surplus
could amont to between 27 and 28 milliard
kroner in 1980, when the price assumptions
in the foregoing arc used as a base.
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CHAPTER 9

Social Pcrspcctives and Measures

Prepared in cooperation with the Ministry of Social Affairs.

0.1 INTRODUCTION

1. The petroleum discoveries in the North
Sea and Norwegian petroleutn extraction offer
new opportunities to Norwegian society, The
increased incomes the operation creates, will
provide the basis for a more rapid improve-
ment in material living conditions. Engage-
ment in the petroleum operation and the
utilization of public incomes domestically
could also lead, however, to considerable
readjustments in industry, employment and
settiement. To a great degree this will come
in addition to the changes which we would
be confronted with in any case. The changes
can be desirable, and can contribute to solving
social tasks, but if they take place to rapidly,
congiderable social problems could
evolve.

2. The purpose of this chapter is, first and
foremost, to discuss the social and
health consequences which could
result from such a readjustment process. This
discussion must be based on general conside-
rations of the form of the expansion. Finally
industrial guidelines for the expansion of the
operation and measures aimed at preveniing
or reducing the disadvantages and problems,
are outlined,

3. How deep the changes in local
society and in the living conditions of various
groups of the population will be, will depend
on which types of activity it is decided to
develop on Norwegian soil, the choice of
localization, the extent and tempo of the
expansion, the domestic utilization of public
incomes and the policy which is followed in
other areas of society.

4. It is difficult to forecast theoretically

or empirically all the manifold, wide-
spread social effects of engage-
ment in the petroleum operation, Nor do

experiences and research material from other
releted fields of economic life offer a secure
basis for predicting the consequences of this
new and, to some extent, speecial operation.
However, quite a bit of information on the
general relationship between changes in indu-
stry, working conditions, settlement, and the
tempo of reform in one hand, and the soeial
and health effects of sueh changes on local
societies and groups of population on the
other, has been compiled.

On the basis of these and other factors an

attempt has been made in the following to
assess the direct and indirect effects of petro-
leum extraction which ean especially influence
social and health conditions.

3.2 A MORE EXPLICIT EXAMINATION
OF THE SOCIAL EFFECTS

9.2.1 General Effects

1. The main trends in the time profile
of the actual petroleum operation will be a
relatively short construction period with high
employment, followed by a production phase
with essentially lower employment, succeeded
by a liquidation of the operation when the oil
Sources are empty. With the building of various
parts of the petrochemical industry, however,
even the construction period could be of
considerable duration. Mongstad is an ex-
ample of this, where the latest expansion plans
indicate a construction phase of twelve years.

2. The expansion of the petroleum ope-
ration and the domestic utilization of incomes
will generally create a tight labour
market. If conditions are right, this could
increase the possibilities for groups of young
people, elderly, married women and occu-
pationally limited persons to obtain paying
work if they so wish. The higher wage levels
in the petroleum sector, building and construc-
tion ectivity and other expanding industries
could create problems, however, for other
existing industrial activities if workers move
into the expanding activity, The expansion of
the petroleum operation could also help to
limit or halt migration to the existing pressure
areas from districts with certain unemploy-
ment or underemployment. Such changes in
the lebour market can both solve and create
social problems.

3. Reduced migration to existing
congested areas will increase the
possibilities of solving some of the problems
in those areas. In developing areas the oil
operation can provide a more varied base for
industry where today there is unemployment
and underemployment. This will generally
improve the opportunities for work in such
districts.

The new joba created by the oil operation
and building and construction activity, how-
ever, are often very demanding both physi-
cally and mentally. It is therefore uncertain
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to what extent these will provide opportu-
nities for workers who already find it difficult
to find employment, like those in groups with
wenk resources Such as young people, the
elderly, and persons with limited occupational
choice. Experience in the Stavanpger area has
shown that workers from these groups who
took jobs in the oil operatiom, often had to
quit after a while.

If conditions are right, however, a tight
lebour merket will increase the posasibilities
for groups of young people, elderly, married
women and persons with limited oeccupational
choice to get payed work. However these
groups usually have very little mobility.
Labour market and regional policy must take
this into consideration.

4. If a number of workers attempt to
change over to well paid jobs in the oil
operation, it eould contribute {0 an increased
rate of decline in jobs with lower
carning power. A number of workers who
lose their jobs because of this, eould find it
difficult to get other work in another activity.
To the extent this applies to the elderly and
persons with limited occupational choice, it
will be a serious problem. These persons are
especially susceptible to reductions and layoffs,
and will often find it difficult to move to
another place.

5. Many of the jobs in the petroleum sector
must be expected to involve the risk of =
number of social and occupational
hazards. Work on drilling platforms is
especially of this nature, as is activity in parts
of the building and construction sector. This
sector, for example, has a considerably higher
frequency of accidents on the job than the
industrial average, and there is therefore the
danger thet work on the drilling platforms
can also involve a high risk of injuries. More-
over, both forms of work assume fregquent
moving or commuting, and create difficulties
for normal family life and participation in
social activities.

6. Wages in parts of the petroleum
operation will generally be higher than in
most of the existing operations in those loca-
lities the development takes place. This could
lead to an uneven distribution of income in
the places of development. Social inbalance
can increase through such things as price
pressures on residences and vacation homes
and through reduced access to various goods
and services for different groups in the popu-
lation,

7. The operation on the continental shelf
has little or no connection with any particular
county, The oil activity could provide in di-
vidus]l municipalities with 1in-
creased income through taxes
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from businesses and individuals, however. It
will thereby give these the opportunity of
undertaking socjal and health measures, which
it would otherwise have been impossible to
develop. However, there is the danger here
of getting into a circle, where the social pro-
blems are solved with the help of an excess
of economic growth, buth where individual
aspects of the growth create new problems.
The social and health sector is very labour
intensive, and in developing areas, there will
already be strong pressure on the labour
market. Since the incomes will mainly come
after the development period has finished,
it is very doubtful whether it will be possible
to improve social and health conditions in the
short run to any special degree, unnless special
efforts are made.

B. Ina local pressure gituation
there could be the danger that county authori-
ties will feel obliged to give priority to the
special expansion needs of the oil industry.
The rehabilitation of older residential ereas,
the development of daycare institutions, the
institution of cultural and recreational pro-
jects for young and old could all be in danger
of getting lower priorities. Such projects are
of great importance for health and social
development.

8. The creation of jobs through
oil extraction will presumably accelerate
equally sirong participation by men and
women in economic life, as has heen noted
in regard to pressure on the labour market.
In order to keep the necessity of moving at
the lowest possible level, it will be desirable
to stimulate this development — through
investments in service benefits and projects
for supervision of children.

9.2.2 Developing Areas

1. A shortage of housing is
normally an important social consequence of
a rapid and relatively extensive growth pro-
cess, When there is immigration to an area,
already existing social problems increase.
Experiences in larger cities in general, and in
Stavanger in particular, offer examples of
this, Housing expenses are pressed up to a
level which often forces people with ordinary
incomes to apply for social assistance in order
to cope with fixed expenses. New clients are
created under such conditions. The problems
will especially hit socially and economically
weak groups, including young families, per-
sons receiving social assistance and welfare,
and the elderly, since their possibilities of
improving poor living conditions are reduced.

2, The growth in population in
those areas where the oil operation is localized,
will lead to changes in composition mainly
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according to sex and ege, especislly during
the construction stage. An important social
result of such a change is the temporary
migrotion of young single workers. To a large
degree they will be faced with unstable and
temporary housing conditions. This special
weay of life under these working and living
conditions, together with hard work, could
lead to social and mental stresses which could
have undesirable effects on already susceptible
persons. A varied offer of recreational acti-
vities could help to reduce the effects of some
of these problems.

3. Because of both the increased activity
in the building and construction sector gene-
rally and the concentration of jobs in areas
with a shortage of housing, many persons will
have to commute between their place of
residence and their place of work. Some
workers will attach greater importance to the
opportunities offered by the petroleum ope-
ration and the building and construction acti-
vities, and will prefer certain forms of com-
muting to the work evailable near where they
live or the housing available in the develop-
ment area.

Daily commuting will mean first of
all increased travelling time, and consequently
less time with family and friends at home,
and less chance to exploit leisure time. Weekly
comrmuters experience additional mental stress,
which could create problems with wives and
children, among other things. At the same
time it reduces the opportunities for com-
muters to participate in social and political
life at their places of residence.

4, Work in the petroleum operation is
also based on commuting, with a division of
working and leisure time of 7 or 14 days
on the platforms and a corresponding period
of free time on land. The rhythm produced
by this pattern is found in the community.
The problems will be different for those who
have families to go home to, than for those
who are single, The basic family must alter-
nate between periods without the husband
and father, and periods when his need for
leisure and company conflicts with the rhythm
of family and friends. With good commu-
nication the distance between home and the
base area will pley a smeller role for this
type of commuter. This could make it possible
to meintain an extended aren of residence
for these workers.

5. Generally social research indi-
cates that a local community undergoing
rapid development end change, experiences
increased social detachment and a breakup
of social ties. In such places increases can
be noted in criminality, misuse of alcohol
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and narcotic drugs, divorce and other indi-
cations of social problems connected with this
type of change process.

9.2.8 «New» Places

1. The processing of petroleum is expected
to be localized in places which do not have
any appreciable population at present. The
formation of these new concentra-
tions of population must be built up
on the basia of a new exploitation of the oil
resources, and will provide an extremely one-
sided economic base. In this respect, if the
choice of localization is not adapted to the
surrounding economic and population strue-
ture, the needs of the concentrated center can
com& into conflict with the existing interests
in the region, such as the primary industries.

2, Here also rapid immigration could easily
result in @ lack of housing, because
the construction of industrial installations
could receive priority. This problem will be
especially acute during the construction period,
because it will be difficult to build housing
in accordance with the needs of this stage.
Many workers will therefore be faced with
the choice between barracks accommodetion
and daily commuting where possible,

3. It is also reasonable to anticipate pro-
blems, when the development of such a com-
munity takes place quickly, The development
of s steble social bond is a time demanding
process, and among other things requires
that the inhabitants have a long term per-
spective of their connection with the loeal
community.

A rapid expension of industrial
activity will make it difficult to develop orga-
nizations and an institutional apparatus to
take care of the interests of the workers and
their families at the same rate, These things
include professional associations, other social
and political organizetions, supervision of
work, etc.

The development of health projects and
especially of social services could slow down,
if such plans have to be included in municipal
or county priorities.

4. Concentrated areas with a one-side
economic base could be vulnerable to
a change in demand or the initiation of new
labour saving technology, unless altermative
employment opportunities are developed. Such
vulnerability and dependence create uncertain
expectations for the future, and could easily
influence the attitude of the inhabitants
towards a place. Single individuals and fami-
lies will normally attempt to reduce the
element of uncertainty, and when the labour
market is otherwise tight, this could result in
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further migration. The impression of a com-
munity's temporary character can thereby
be strengthened by a steady in and out
migration.

5. The number of joba in the
community will vary, depending on which
phase of the operation is taking place. This
will be highest in the construction phase and
will go markedly down in the operational
phase, As with other new industrial areas,
a large part of the working force from the
first stage could be without work in the area
when the construction phese is finished. Such
industrial areas will be prone to special pro-
blems when the operation must be wound up,
because the basis for the area’s existance is
removed,

9.24 Emigration and Recruiting Areas

1, The petroleum operation will also have
an effect on conditions in the areas which
the workers come from. Recruiting
from outlying districts will mostly concern
young workers, often unskilled. Many of them
will abandon work in their home towns in
favour of work in the oil operation or building
and construction activity, The wage levels will
be higher than for work in the primary indu-
ptries, The problems of maintaining the eco-
nomic and social life and the population in
the outlying districts will especially increase
if young people move out.

2. Many concerns are dependent upon a
core of professionally well quali-
fied workers, in order to maintain their
operations. These concerns could be hard
hit, if workers choose better paying jobs in
the oil activities. Moving of industries, reduc-
tions or decreases in operations could result,
thereby hitting all the employees of a concern.
In the outlying districts especially many smal-
ler concerns have an important regional and
social function, including the employment
opportunities they provide for groups who
have n weak position in the labour market,
and they are usually not very mobile. If en in-
creased activity in the petroleum sector means
thet such concerns are in a poorer position
to ecompete, the consequences of the social
effects will be very great.

3. When s decrease in jobs and
a more one-3ided economy result
in the communities concerned, there can be
a corresponding need and demand for social
benefits and assistance, The statistics show,
for example, that the consumption of disability
benefits is highest in those areas of the coun-
try where there is a scarcity and low variety
of jobs.

4. The bagis for the maintenance of pub-
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lic services will presumably be weakened
in pace with the decline in tax income, in a
situation where the need for such provisions
is especially strong. Readjustment, reduction
and decline in economic life could increase the
need for public work arrangements, advice,
ete. If the younger people move away, the
average age in the places they leave, rises.
At the seme time, the bresking or weakening
of contects with relatives and neighbours
could increase the need for projects to care
for the elderly. In the wake of development
there can be an increased need for public ser-
vices wich are costly, personnel intensive and
more satisfactory. A rapid and extensive
development within the petroleum operation
and increaseed pressure on the labour market
generally can thus contribute to intensifying
the type of health and social problems which
have been noted throughout the 1960's and
up to the present.

9.3 SOCIAL AND HEALTH MEASURES

The readjustment problems Nor-
wegian society faces because of the petroleum
operation and the utilization of petroleum in-
comes, will mainly be determined by which
types of activity it is decided to develop on
Norwegian so0il, the choice of localization,
the extent and tempo of development and,
not least, the utilization of public income.
Social and health problems cannot be preven-
ted by social projects alone. The guidelines
for social and health policies, which are out-
lined in the following, can therefore not be
examined in isolation, but must be considered
in conjunction with the measures discussed
in the other chapters in the report.

9.3.1 Preventive Measures

1. In the foregoing a number of social pro-
blems have been outlined which can result
from the development of the oil operation
and the readjustments in connection with the
domestic utilization of petroleum incomes.
Genperally it can be said that the greater the
the speed of the development are, the greater
the readjustment problems will be. The petro-
leum policy and the domestic disposal of the
increased income will be determined with a
view to avoiding undesirable
social effects.

2. A condition for securing a satisfactory
social development, is the regulation of the
speed of development in the oil
operation, so that the operation ¢an be worked
into the local communities, and ean be followed
up with the necessary service benefits on a
broad basis. At the same time there must be
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room for further development of that part of
the economic life which is not based on the
petrolenm activities.

3. The temporary nature of the
operation, seen in a long term perspective,
requires that local development must be plan-
ned from the very beginning with emphasis
on the social consequences of a later liqui-
dation or considerable reduction in produc-
tion circumstances. To avoid damaging effects,
which could be too great, the economy in the
development areas should be hindered from
becoming based one-sidely on the petroleum
activities. Therefore the activities should
ideally be located in areas with a relatively
extensive and differentiated economic life.
Larger local communities will be able to
absorb such development more easily, and will
be better equipped to handle the problems
caused by an eventual liquidation. New indu-
strial areas built solely around the petroleum
operation, should not be established.

4. It is necessary to have a policy which
aims at limiting the social and health pro-
blems connected with jobs in the oil
industry. It must be assessed to what
degree an expansion of communications can
reduce the problems connected with com-
muting, and it will be important to investigate
which forms of commuting are least harmful.

5. It must be accepted that barrack
towns will be built only to solve the housing
problems for short construction periods. At
the same time it must be emphasized that
the offer of important services like schools,
health care, social services and projects for
children and young people must be developed
in a satisfactory manner.

In order to accomplish this, there must be
an attempt to coordinate labour market
policy and housing policy with the develop-
ment of public services. It will still be a
requirement that concrete development pro-
Jjects contain plans for a satisfactory deve-
lopment of housing and public services.

6. In some places the oil operation will
create B new gituation for physical plan-
ning. The law on establishment control, the
building law and the health law could be
important means of directing the development.
However, it could be necessary to reassess the
legislation and its control apparatus in the
light of the new situation. To assure that
the political authorities get the necesssary
information before plans for future oil policy
on centrel, regional and local levels is adopted,
the social and health conseguences must be
made plain, Representatives from the social
end health sectors must take part in this
activity.
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7. Research, investigations
and a continual registration of
the effects are & necessary and important
means in this process. An important purpose
of continually registering the national,
regional and local effects on different groupa
in the population will be to secure a feedback
of information to the authorities concerned.
In this way there will be a possibility of
correcting the development, if the effects
come into conflict with larger community
and social goals,

8. A new and extensive type of activity,
which has considerable foreign interest, must
not be undertaken without assuring a preven-
tion of social problems. The financing
must be organized, so that the political
autherities have control over the disposal of
the means.

In the development areas care must be
taken that there are the necessary locations for
different types of cultural activities, such
as films, theatre, meeting and study activi-
ties, sport, and youth activities. It will often
be expedient to arrive at a combined solution,
where the school facilities have a central
role.

9. School facilities throughout the
country have been undergoing renewal and
expansion. Today achool facilities are not
only used for the instruction of children end
young people in the daytime. In many places
the school represents a gathering place for
cultural end recreational activities, In each
municipality the school suthorities must con-
sider it an important task to inform new-
comers to the community of what is available
at each school for adults, and ecourage them
to take advantage of this. A special aim
of such activity for newcomers will be to help
them settle into and take part in the new
environment,

10. The engagement of the cen-
tral authorities in culturel
work must first be examined in the light
of the problems outlined in Parlinmentary
Report No, 8, 1973—174, on the organization
and financing of cultural activity, and in the
Government's corresponding report. It is
importent to hold to the principle that the
population in such new localities should have
the same opportunity to perticipate in cultural
activities end have equal access to eultural
life as the other inhabitants of the country.

In a recommendation of the committee
report of the Norwegian Cultural Council
which assessed the cultural facilities in Ferde
(Ferde Committee) there was a general
proposel for =advisory groups for cultursl
locations. For places which will undergo large
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changes, such as with the establishment of
the petrochemieal industry, such an advisory
service would extent to other parts of ecultural
life a8 well, like assuring that conservation
interesta are carefully looked after. The
responsibility for the practical solutions to
these problems lies with the new cultural
committees, which it is proposed to establish
in the counties and municipalities. These
cultural committees can appoint separate
Sub-committees, if it is considered appropriate.

9.3.2 Closer Examination of Health and Social
Services

1. The increased petroleum operation will
require a number of health and social
measures. There are a number of medical
and practical problems connected with the
health and ambulance services
for the drilling pletforms. All platforms which
drill on the Norwegian part of the continental
shelf, come under the sanction of the Direc-
torate of Health. Guidelines have been deve-
loped for sick rooms, first eid equipment and
medicine, as well as for sanitary conditions on
boerd. The Directorate of Healh has issued a
list of medicines which must be available on
every platform, rescue ship and lifeboat. At the
beginning of drilling and at specific later
dates inspection will be carried out on all
platforms by representatives of the Directorate
of Health,

2. The Ministry of Social Affairs will
work further to improve the organized
health services for the plat-
forms on the basis of the experience gained.
Stress must be placed on the provision of
up-to-date sick rooms, equipment and quali-
fied personnel and on maintaining good coope-
ration with the health services on land. The
problem of rendering quick and effective help
in the event of larger accidents, must be given
special attention.

3. There must be attempts to further
clarify the effects of the special conditions
connected with work on drilling platforms
on the mental health of the em-
poyees and their social fune-
tion. Other questions of professional hygiene
must also be examined more closely. Increased
knowledge in these areas can influence the
routinea followed in the future.

4. There will be an massessment of more
explicit regulations under the social care
law, which will apply to workers employed
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in the oil operation on the Norwegian part
of the continental shelf and on Norwegian
drilling platforms cutside this. The regula-
tions will be decided by the Government.

5. It must also be expected that new
problems of professional
hygiene of a somewhat different character
than those we have been accustomed to, can
occur. Previous developments of new indu-
strial communities have shown that this can
happen. The development on land could
increase environmental hygiene
problems, such as the supply of drinking
water, collection and disposal of refuse and
sewage disposal,

The local, regional and central health and
social authorities are all confronted with
extensive and, to some extent, new problems.
Under the Health Law, the Health Councils
have considerable responsibility in this field,
while the law on social care regulates the
activity in the social sector. In preventive
work there will be a need for cooperation
between the public health system (public
doctors, public health nurses and other health
personnel) and the bodies in the social sector.

6. The health and social ser-
vices in the areas involved in the petroleum
operation must find s natural place within
the total planning of these services. Deve-
lopment according to these principles assumes
thorough knowledge of local conditions and
of the development anticipated in the years
immediately ahead. The main principle of
Parliamentary Report No. 85, 1970—71, is
that the responsibility for developing the
total health and social services is nccorded to
the county municipalities. The principie
guidelines will be drawn up by the central
authorities, which will continue to render
extensive advisory services. The Ministry
of Social Affairs is presently working on the
draft of a new law on health services outside
hospitals on the basis of Parliamentary
Report No. 85 and on practical solutions to
the communication and transportation pro-
blems facing the health services on the basis
of Parliamentary Report No. 41, 1971—72,

7. Long term planning of health
and social services will face a long list of
problems, even in relatively stable types of
communities, An important principle is that
plans are formulated so that they can be
revised easily and without great expense,
when development indicates this i necessary.
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CHAPTER 10

labour Market and Regional Policy

Developed in cooperalion with the Ministvy of Education and Ecclesiastical Affairs and
the Ministry of Labour and Municipal Affairs,

One of the most basic political goals is
to establish and maintain full employment. In
recent years there has been litile registered
unemployment in Norwsy. Nevertheless, it is
a fact that within certain professional groups
there is a considerable degree of unemploy-
ment. Furthermore, some groups, especially
women, young people without training, the
elderly and the disabled, have difficulties in
obtaining work. The petroleum activity will
give the Norwegian economy growth impulses
which will facilitate groups which traditio-
nally have problems to find work in the labour
market. If e delibernte policy is prepared
aimed at directing the mctivity and the utili-
zation of the increased income, the petro-
leum operation could contribute greatly to
renlizing the goal of work for everyone.

10.1 DIRECT EFFECTS OF THE
PETROLEUM ACTIVIES

10.1.1 Aspects of Localization

1. Employment in the petroleum operation
and in activities which deliver to the petro-
leum operation, can be divided into the follow-
ing categories with regard to the effects
of localization:

— the operation on the shelf

— supply beses and connected services
—- shipyards

—- other industries

— building and construction activities.

It is only the first three of these which are
dependent on where the exploration for and
extraction of petroleum is carried out. The
production in shipyards, the platform con-
gtruction, which comes under building and
construction activities, and the production in
industry can be spread out more, without the
distances from the exploration and production
areas having much effect. Those employed
on the shelf and on supply vessels which
provide services on the Norwegian shelf, must
presumably come on land in Lhe base area in
their leisure time. This will provide an econo-
mic impulse for these areas, even if many of
these people do not live there. Recruiting
for such an operation can take place in nearby
areas, as well as other places in the country.

2. Even if the localization of different

petroleum activities iz flexible to a certain
degree, in most cases the activity on land
will be located in relation to pousible oil and/or
gas discoveries. To avoid an undesirably
strong buildup of the operation in the south-
western parts of the country, it is presumed
that the exploration ectivity will
be moved northward ss soon as the necessary
charting north of Lat. 62° N is clear.

3. As explained earlier in the report, the
Government places great importance on main-
taining a moderate speed in the ex-
ploitation of the petroleum resources. This
is important both for assuring a long term
exploitation of the resources and with regard
to the reamdjustment problems in the total
economy. Therefore, for the time being it
will only be possible to have a limited opening
of new areas of the Norwegian continental
shelf for the petroleum activities,

According to a total consideration of regio-
nal policy, taking in the economic, population
and employment factors, the Government has
decided that areas north of Lat
62° N should be opened for explo-
ration, and that test drilling should be started
off North Norway. In the same respect it
is desirable to open the areas off the Mere—
Trendelag coast soon. Proposals for more
detailed guidelines for the opening of new
areas for exploration and test drilling will be
outlined in Parliamentary Report No. 30,
1973—174.

4, It will be necessary to follow up the
plans which have been presented for a base
operation near Harstad in the near
future. The area of Mere—Trendelag will
provide the basis for establishing a base in
Kristiansund, The question of establishing
several bases must be assessed more closely
later when the exploration activity increases
in dimension.

5. It should be emphasized in connection
with the opening of new areas north of Lat.
32° N that the established activi-
ticsd should be capuble of compe-
ting with the activity already established in
South Norway. This will apply to branches of
the workshop industry among others. As soon
as possible the economy in these parts of
the country must avail itself of the existing
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possibilities for preparing for the new tmsks
which will regult from the petroleum operation.

6. The operation on the Norwegian con-
tinental shelf will determine the extent of the
base activity in Norwey. It will also strongly
affect the opportunities for Nor-
wegian deliveries to the petroleum
operation. However, Norwegian industry
generally regards the whole North Sea, as
well as other areas in the world, as markets
for its products. The export of platforms and
other equipment to the petroleum operation
is already larger than the deliveries to the
Norwegian continental shelf. In this report
there is no exploration of the opportunities
on the world market.

10.1.2 Influence on Employment

1. The petroleum operation will inf]u-
ence employment in five ways:
—— direct influences, i.e. employment in the
operation in connection with exploration
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for or extraction of petroleum and direct
deliveries to this operation

— indirect influences, i. e. sub-deliveries from
Norwegian industry directly to the oper-
ation described in point one

— secondary effects, i.e. increased activity
in the districts concerned on the basis of
the increased economic activity and higher
incomes in the area

— effects on incomes, i, e. activity created by
the disposal of public incomes from
petroleum extraction in Norway

—— depression effects, i. e, employment which
must yield from industries and areas
because it is absorbed in increased employ-
ment under the four points above,

2. In Table 10.1.2 a rough estimate
of empleyment in activity connected
with petroleum is given. The estimates are
very uncertain, and are meant as an illu-
stration of the dimensions the operation can
have.

Table 10.1.2, Employment Connected with the Petroleum Operation.

1973 1974 1875 1880
Drilling rigs under Norwegian flag ................ 300 1,500 3,000 4,000
Supply ships under Norwegien flag ................ 150 400 600 1,000
Extraction on the Norwegian continental shelf!) . ... 400 600 600 1,200
Base activity and various services?) ................ T00 1,000 1,400 1,800
Shipyards?) . ... ... .. i e e 3,200 5,000 5,600 5,500
Building and construetion activity?) .............. 1,500 3,000 3,000 3,500
New pelrochemical industry®) .................... 0 0 200 1,500
Other deliveries®) . ........... ... . iiviin ., 600 800 1,200 1,500
Total . .. 6,850 12,300 15,600 20,000
Indirect deliveries (sub-contractors) .............. 2,000 3,000 3,500 4,500
Total . .o e i e e 8,850 15,300 19,000 24,500
Drilling rigs on the Norwegian continental shelf?) .. 600 800 800 800
Supply ships on the Norwegian continental shelf?) .. 200 300 300 400

'Y Employed !n extractlon ecompanies, oll and ges transport to land.
1) Includes building of concrete (with the exception of the deck sections, with are made in shipyards).
1) Includes building of mobile drilling rigs, supply ships and <jacketss, as well as the dellvery of

constructions for drilling platformes.

4} Includes building of concrete (with the exception of the deck sections, which are made in shipyards).
8) Includes those employed in the operation of such installations.

i} Includes equipment for drllling and extraction and pipe transport.

7) Some of ihe drllilng rigs and supply ships on the Norwegian shelf wlill be foreign.

3. The development of employment in se a-
based activity is closely connected
with the production development. Explora-
tion activity, however, will precede produc-
tion and resemrch activity on established
discoveries. It is estimated that the explora-
tion activity up to 1980 will be of about the
same extent a9 in 1974, i. e. that 20—25 holes

per year will be drilled. Now mostly foreign
drilling rigs operate on the Norwegian con-
tinental shelf, Both Norwegian and foreign
drilling rigs will operate in the years ahead.
On the other hand, Norwegian drilling rigs and
supply ships must be engaged outside the
Norwegian continental shelf, if all of them
are to operate.
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Landing operations involve little employ-
ment in this connection. However, there will
be some construction activity during the
building stage.

4. The operation on the Norwegian con-
tinental shelf will largely determine the
employment in the base activity in
Norwey and in services connected with the
base setivity. .

5. Production in shipyards in conneec-
tion with the petroleum operation shows a
sharp rise up to 1974—75. It is estimated that
there wiil then be en employment of about
5,000—6,000 persons. There are great uncer-
tainties connected with further expansion.
The operation on the Norwegian continental
shelf does not provide any basis for antici-
pating any large increase after 1975, but the
expansion in the whole North Ses area could
be considerable.

In 1974 the shipyards will deliver 9 drilling
rigs and 13 supply ships, which will be used on
different places in the world. On the Nor-
wegian continental shelf there are now suffi-
cient rigs for the continuing exploration.
Repairs and maintenance could be relatively
extensive in this activity,

The production of framework construc-
tions for stationary installations is expected
to rise in the years immediately ahead, and
there can be some increase in the production
of constructions for concrete platforms, ete.
The market in the British continenta! shelf
and other areas in the world can offer great
opportunities. New technology could also
entail the need for new constructions in the
future. Great importance is attached to the
development of Norwegian competence in
underwater constructions.

6. In 1973 there was a production in the
building and construction seec-
tor corresponding to about two completed
concrete platforms on annuel basis. This
required about 800 work years. The need for
concrete platforms on the British continental
shelf has so far been covered by orders from
Norway. The demand for such constructions
is very difficult to estimate. For example, it
can be expected that 2—5 concrete platforms
will be required annually by the British side
for the next few years, but British industrial
policy will be an important factor here, at
least in the selection of constructions, which
might be Norwegian delivery possibilities.
Towards the end of the 1970's there could
also be a couple of platforms per year for
wegian drilling rigs and supply ships must
the Norwegian ccntinental shelf. If several
diseoveries are made in the future, the delivery
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of concrete constructions could continue. Such
constructions will be larger with increased sea
depths, but on the other hand a strong increase
in productivity is anticipated in the production
of platforms, so that the amount of work per
item will not rise aceordingly.

The technological development in this ares,
however, could result in alternative solution.
With especially great depths special construc-
tions on the seabed might replace platforms.
In that case there would be new challenges
for the Norwegian economy.

Construction activity in building petrochemi-
cal installations could employ 2,000—3,000
workers in the late 1970's, Other construction
activity, which is a more indirect result of the
petroleum operation, is not included in the
estimates of employment directly connected
with the petroleum operation.

7. The activity in the new petrochemi-
cal industry based on the exploitation
of oil and gas from the Norwegian continental
shelf, is estimated to employ 1,500 persons
in 1980.

8. The employment in indireet acti-
vity, i.e. sub-contractors directly to the
oil extraction and closely affiliated activities,
is very difficult to estimate. Its extent, how-
ever, will be in direct relation to the activity
in the different petroleum operations. An
estimate of the employment in indirect mctivi-
ties has been arrived st by cross reasoning.
It is given in Table 10.1.2.

9. The estimates given for employment in
the direct and indirect operations concerned
with petroleum activities, which are presented
in Table 10.1.2, involve the total employ-
ment in such operations. Concerns which
have been established because of the petro-
leum operation, such as exploration, drilling
and extraction, base sectivity and a number
of other services, represent new activity and
increased employment,

For the other sectors, such as shipyards,
other industrial activity, building and construe-
tion activity, and the indirect activity (sub-
contractors) the production concerned with
petroleum will either come in addition to other
production, or completely or partiaily instead
of other production.

10. The increased economic activity in
connection with the oil extraction and the
resulting direct and indirect activities could
lead to still more activity in the form of
secondeary economic effects of
& more general nature. The petroleum opera-
tion will provide increased working and capital
incomes in the local communities concerned,
and these income increases will bring about
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increased demand for consumer goods and
gervices, and for investment goods respec-
tively,

A part of the increased demand will be
directed towards goods and services which
are offered in the local community, but another
part will be for goods which must be brought
in from outside.

The original income increases will thus
spread through the economy, and will eventu-
ally also lead to an employment increase in
branches which are not connected directly
or through sub-contracts with the petroleum
extraction.

11. The effect of the income increase in
the separate regions, i. e, the employment from
the secondery effects measured in relation
to the employment in the direct operation
(the effects of the multiplica-
tion factor), will depend on such things
as the location of the local communities, the
exploitation capacity in the industries concer-
ned, the mobility of the workers, and whether
or not there is full employment to start with.

12. For the country as a whole
the influence will even itself cut, in that this
will only depend on how lerge the total income
increase has been in relation to what it was
formerly for those persons who are directly
or indirectly engaged in the petroleum opera-
tion. For most of these it will be a question
of changing over from one trade or job to
another, usually with better wages.

13, The estimaetes above are as
mentioned, based on a continued exploration
activity of about the same extent as in 1974,
with 20—25 drill holes per year. When ex-
ploration of new areas off North Norway is
begun, it is not unreasonable to expect that
there will be little detected in the first years,
It was several years before the first profitable
discoveries were made in the North Sea.

If it should be decided to increase exploration
activity to 40-—50 holes per year, an additional
employment of a couple of thousand men in
activity to 40—50 holes per year, an additional
would be involved. In addition there would
be the indirect deliveries and the poasible
secondary effects.

With more exploration activity there could
also be larger discoveries than calculated in
the middle production alternative, There could
thereby be greater employment in building
and construction and in extraction.

Should e continuation of the present ex-
ploration activity not lead to any considerable
discoveries in the immediate future, employ-
ment could be somewhat lower than estimated
for 1880 in sectors like building and construe-
tion.
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10.2 INFLUENCE ON PETROLEUM
INCOMES

1. In Chapter 8 the adjustments in the
economy expected to foliow the domestic
utilization of the State's petroleum incomes
are presented. The main effect of such a
utilization will be a need for greater
employment in the protected
industries than would otherwise be ex-
pected.

2. The employment in the indu-
stries exposed to competition
has declined in recent years, and will continue
to do so, even without the domestic utilization
of the petroleum incomes. However, there
can be an additional reduction of ca. 7,000
jobs per year up to 1980 in these industries
as & result of the petroleum incomes.

In addition there will be the effects of the
shortening of the working week and of employ-
ment connected directly and indirectly with
the actual petroleum incomes. Therefore, a

Table 10.2.1 Percentage Share of Employment
in Each County (work years).

Expanding

Totall) protected

industries?)
@stfold . ............ 5.6 4.5
Akershus ........... 5.5 6.1
Oslo..............., 20.7 26.2
Hedmark ........... 4.2 42
Oppland ............ 3.9 3.3
Buskerud ........... 5.0 4.5
Vestfold ............ 4.4 3.8
Telemark ........... 3.8 3.4
East Agder ......... 1.8 1.6
West Agder . ........ 31 3.0
Rogalsrd . .......... 6.4 5.8
Hordaland .......... 5.0 39
Bergen ............. 4.3 5.3
Sogn end Fjordane .. 24 1.7
Mere and Romsdal .. 5.4 4.5
South Trondelng .... 5.9 6.4
North Trendelag .... 2.5 2.2
Nordlaend ........... 5.2 49
Troms .............. 3.1 31
Finnmerk .......... i8 1.6
100.0 100.0

1) Source: Directorate of Labour (figures for
OCctober, 1870).

2) The Industries whlch are included here are:
woodwork Industry, graphies industry, publishing,
certhen and stonewares industry, building acti-
vity, constructlon activity, retail stores, domestic
gea transport, public administration, educatlon,
health and veterinary servieces, hotel and restau-
rant activitles, laundries, cleaners and other per-
sonal services. The figures are calculated on
the basis of the labour market statistics for
1670,
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total decline in employment in the industries
exposed to competition, without the petroleum
operation, could be on the level of 11,000—
12,000 employed per year from 1874 to 1980.

3. In an attempt to clarify some pos-
sibleregional fluctuations, Table
10.2.1 gives a distribution of employed wage
earners and self-employed according to county.
Further, 8 corresponding division by county
is made of the protected industries, where
especially strong growth is anticipated as a
result of the domestic utilization of petroleum
incomes.

4. As shown in the table, some coun-
ties have a large share of em-
ployment in expanding protec-
ted industries, in comparison with their
share of the total employment. It is thus
expected that when the domestic use of the
petroleum incomes is increased, the demand
for work will be especially directed towards
those counties which have a high share of
employment in the protected sectors, if nothing
is done to counteract it. Oslo, Bergen and
Ser-Trendelag (with Trondheim) have high
shares of employment in the growing protected
sectors.

It is stressed, however, that within the
separate industries there are different produc-
tion limits with various expansion possibilities,
and the demand increase will also show geo-
graphical variations, Part of the activity is
public, and localized with regard to the gene-
ral development. Finally, the goal is a strong
administration of the localization of services
generally.

10.3 THE LABOUR MARKET

10.3.1 Employment Eesulting from the
Petroleum Activities

1. Table 10.3.1 gives a rough estimate
of the growth in employment.
Without eny utilization of the petroleum in-
comes the employment in industries which are
protected from outside competition, ean in-
crease by 95,000 work years by 1880, when the
effects of the shortened working week are
taken into account. With an increase of almost
10,000 employees in the petroleum operation,
the assumption of a total growth in employ-
ment of ea. 75,000 will require a changeover
from other industries exposed to competition of
about 30,000 work years. If, in addition,
6 milliard kroner of public oil incomes is
used for domestic objectives, there will be e
necessary decline in employment in these other
industries of an additional ca. 40,000 work
years from 1974 to 1080. Altogether these
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Table 10.3.1 Nlustration of changes in employ-
ment in the main groups of industries.’)
1974—1980. Work years.

Total increase in employment .... 75,000
Increased employment in the petro-
leum operation ................ 10,000

Increased employment in protec-

ted industries . ................ 135,0002)
=Necessary decline in employment

in industries exposed to compe-

1T+ « SRR 70,000

1) In Chapter 8 there is an explanation of
which industries are included in the varlous main
groupas.

7) The 10,000—15,000 workers which will be
necessary to maintain production when the work-
ing week is reduced, are included in the caleu-
iations.

industries must yield 70,000 work years in
round figures by 1880. This means that these
industries will lose about on fifth of their
labour force.

It should be strongly stressed that these
figures are very uncertain and are only meant
a8 an illustration of the dimensions.

2. Until now it has been mainly men who
have had increased employment opportunities,
with the main emphsasis on the western coun-
ties of Rogaland and Hordaland. This will
continue to be the main pattern in 1874. In
North Norway the direct influences of some
importance will come somewhat later., From
1975 there will be increasing opportunities for
female workers as well, especially as a result
of the income effects. From then on, for the
same reason, the demand for both male
and female workers will increase
throughout the country.

10.3.2 Opportunities for Increased
Occupational Participation

1. In assessing the possibilities of satisfying
the petroleum operation's need for workers
in the years ahead, it must be considered that
Norway has had a rather tight labour market
in the years since the war, but with consider-
able geographical variations. North Norway,
large parts of West Norway, and the countles
in the center of the country have traditionally
had a more open labour market with a certain
idleness and underemployment, and cor-
respondingly low occupational percentage and
net emigration. Thus in 1970 the (otal
occupational participation in
the various parts of the country varied from
53 per cent to 62 per cent of the population of
working age. See Table 10.3.2. For the indi-
viduel counties the occupational participation
varied between 51 per cent snd 6% per cent.
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The variations were especially large for
employed women, with a very high occupa-
tional percentage in the Oslo area.

Because of the discontinuation of regional
employment statistics after 1971, it is difficult
to state anything definite about the develop-
ment of employment in the individual counties
and districts in the years 1971 to 1973. But
the annual statistics for migration and popu-
lation show that in these years there has been
a clearly more favourable development than
formerly in the traditionally weak counties.
This i3 partly a result of the increased in-
fluence of the regional policy.

2. The last international recession in
business conditions in 1971—72 created only
a very small fluctation on the Norwegiaen
laebour merket. From the fall of 1973
there has been an cobvious tightening of the
labour market as a whole, This i3 a result
of both the internationsl acceleration in busi-
ness conditions end the increesing dimension
of the oil activity. In January, 1974, Norway

Table 10.3.2 Percentage of persons of occi-
potionally active age (16—69 years) employed
as wage earners and selfemployed in 1970.

Men and
Men Women TR
Gatfold .......... g1 33 57
Oslo/Akershus .... 93 48 69
Hedmark ........ 79 30 55
Oppland ......... 76 33 54
Buskerud ........ 81 34 58
Vestfold . ........ B4 30 57
Telemark ........ 79 30 55
East Agder ...... 7 29 o4
West Agder ...... 84 a2 58
Rogaland ........ 80 33 57
Bergen/Hordaland . 79 37 58
Sogn and Fjordane 85 37 62
More and Romadal . 82 33 58
South Trendelag .. 82 36 59
North Trendelag .. 76 30 54
Nordland ........ 73 28 51
Troms . .......... 75 31 54
Finnmark ........ 76 32 55
East Norway .... 85 39 62
South Norway .... 81 L) 56
West Norway .... 81 35 58
Trendelag ....... 80 34 5T
North Norway .... T4 30 53
National total .... B2 36 59

1} Included in the calculation are family
workers In agriculture (by estimated work years).
The flgures for parts of the country (and coun-
tles) are made on the basis of the apgricultural
census of 1870.

Parliamentary Heport No. 25 7
Petroleum Indusiry in Norwegian Society

Appendlx

had the tightest Ilabour market ever re-
gistered for that time of the year. Under the
assumption that the oil shortage will not
have negative effects on our labour market,
a continued very tight labour market is
anticipated throughout 1974.

3. On the whole the following groups
provide the basis for increasing
employment in Norway:

— natural population growth to occupational
population

— women who want to work

— underemployed in the primary industries
and other industries

— unemployed

— persons with limited occupational choice
and the elderly.

4. Immigration of foreign workers
is another possible sourece of workers. Most
of the question connected with immigration
from abroad will be discussed in a parliamen-
tary report which will be presented in the
near future. No immigration of any consider-
able extent is planned.

Workers from Denmark, Sweden, Finland
and Iceland do not need working permits in
Norway. The development in each of the
Nordic countries will likely be decisive for how
large an effect these workers may have here.

5. The registered growth in the
total employment was an average
12,500 for the years 1965—70. This corre-
sponds to an annual growth of ca. 0.8 per cent.
The increase came from most of the groups
mentioned ebove, but especially from natural
population growth and increased occupational
participation by women. Among the rationali-
zation components must be mentioned the
reduced crews needed in the merchant fleet.
There are not corresponding reliable statistics
for recent years. It can be estimated, how-
ever, that the growth was somewhat weaker
in the beginning of the 1970's, and in the
long term programme an average annual
growth in employment of 0.7 per cent from
1973 to 1977 is calculated.

With the measures outlined here, it should
be possible to realize an annual growth
in employment for the whole country
of 0.8 per cent or about 13,000 work years per
year from 1974 to 1977, and somewhat more
in the following years.

On the basis of the foregoing prognoses for
population expansion and occupationsl parti-
cipation it can be estimated that the annual
growth in employment in the years ahead will
be somewhat as follows:

1977—1985 14,000—16,000
1985—1990 12,000—14,000
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Proportionately higher estimates of occu-
pational participation have thus been used
as a base. A large expansion of daycare
institutions and a stronger rate of training
and education are assumed in connection with
the assessment of increased occupetional
participation by married women.

6. The Government has announced that
there will be & shortening of the
working week from 425 to 40 hours
before 1977. Such a shortening of working
hours will mean ca. § per cent reduction in the
weekly working time for ca. 600,000 workers.
Calculated purely in terms of figures, this
corresponds to 36,000 work years. The ex-
perience from previous shortenings of working
time have shown that it is very difficult to
estimate a numerical effect on production and
employment. In connection with eartier reduc-
tions an extraordinary increase in productivity
{production per hour of work) directly after
this was carried out, was noted.

This means that the percentage of decline
in production will not be as large as the
percentage in the reductiomn of the working
time. However, there is reason to estimate
that the effect on production can be on the
same level as if the total employment remained
unchanged for a whole year. It has been
estimated that the implementation of shor-
tening the working week will reguire an addi-
tion of 10,000—15,000 workers in the protected
industries, in order to maintain the production
assumed there.

7. With an increased demand for workers
it has been shown that there will be a stimu-
lation for inecreansed occupational
participation, by women as well as by
men. With the tight labour market expected
in the future — not least as a result of the
petroleum activities — a correspondingly
strong increase of women in working life must
be generally expected.

8. The best posgible localization of
new jobg in relation to existing population
could increase the occupation participation.
The proximity between residence and place
of work is naturally a condition for married
women taking work outside the home. If
such offers of employment are lacking, many
will have to remain occupationally pasgive.
There must be an attempt to take this into
consideration, when jobs are localized. This
is discussed further in Chapter 11.

An active labour market policy which
includes concrete analyses of the demand for
and offer of work, information measures,
occupational instruction, an effective distri-
bution of job seekers and available jobs, occu-
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pational training for adults, and an increased
degree of rehabilitation work for persons with
limited occupational choice, could comtribute
considerably to increasing the offer to em-
ployees. There will be a continued strenpg-
thening of the apparatus which works with
these questions,

9. The increase in employment in the
petroleum activities, at least in the years
immediately ahead, will largely occur in West
Norwaey, where it must be expected that
oceupational participation will continue to
be somewhat lower than for the country as
a whole. Here there will continue to be a
proportionately high share of workers in the
primary industries, where & decline in employ-
ment would most probably take place regard-
less, even if efforts are undertaken to stabilize
the employment in these industries. The in-
crease in occupational percentage must neces-
sarily teke time, and it is very difficult to
estimate a figure for the annual growth in
employment resulting from a rise in occu-
pational percentage,

10. The workers in those activities resulting
from the petroleum operation, will largely
come from occupations with lower wages than
those offered by the news jobs. The diffe-
rence in wages will thus be a great
incentive in reecruiting.

S0 far there has been no indication that
the industries mentioned have been consider-
ably harmed as a result of the petroleum
operation. But with the continued increased
need which is anticipated in the coming years,
care must be taken to avoid this development
reaching undesirably large dimensions.

11. There is thus a clear risk that the needs
for employment can lead to undersirably rapid
changes in structure and populaticn, unfor-
tunate effects for other industries, larger
wage and price rises, etc. The risk of such
a development is one of the most important
reasons for slowing and directing the expan-
sion resulting from the petroleum operation.

Experience has shown that it is posaible
to influence the recruitment of workers to a
sufficient degree by entering into mediation
agreements between the employers and the
lebour market suthorities. Such agreement
contribute to the employers obtaining suit-
able pccess to labour, while at the same time
assuring that the other activity in the district
or in other counties does not drain off the
necessary workers. Mediaetion agreements are
also mimed at establishing calm and security
at the place of employment, as well assuring
that Norwegian workers are employed to the
necessary extent.
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12. The general pressure of competition
which the primary industries must expect in
districts with a relatively strong expansion of
the petroleum sector, will pressumable be
greatest in the initial phase. The agri-
cultur has few workers to spare
gside from the farm operators themselves.
Building and construction activity of a certain
permanence can have a long lasting negative
effect on regional agricuiture. Interest in
participating actively in agriculture and
lumbering can be considerably weakened. This
situation will be characteristic in rural areas
and districts with an especially weak ferm and
income structure in agriculture, and with a
correspondingly weak trade environment, e. g.
as in large parts of North Norway. For that
matter, this state off affairs will be general
with any expansion activity of large dimen-
sions.

13. The positive aspect for agriculture is
that en increase in alternative offers of em-
ployment could indirectly lead fo & more
rapid improvement in farm
structure, which is the greatest hinde-
rance to rational and economical farming in
many places. For those who would otherwise
participate in agriculture, however, such a
readjustment might seem so capitel intensive
that it could result in unremsonable demeands
on their own input, own capital and decreased
disposal income over a large part of the ope-
ration time which cannot be coped with. There
will be e recuiting problem in both the long
and short run,

14. In North Norway especially, and in
other parts of the country as well, the pressure
of expansion in certain ereas which results
from the petroleum activity, could lead to a
considerably greater decline in agricultural
production, with corresponding unfortunate
consequences for national self
supply, end for regional supplies of the
mosat important foodstuffs.

15. In the fisheries there will be
especially negative effects on the labour situ-
ation and recruting, in addition to the general
preasure of competition to which the primary
industries will be exposed. This is because
drilling and extraction activity will offer jobs
which are very similar to the work on larger
fishing vessels. Absence from home will be
of about the same duration, but there will
probably be greater regularity in the petro-
leum activities. Income conditions could be
of great importance in the choice of job. The
same applies to tax rules and pension arrange-
ments, which are more favourable in drilling,
extraction and supply activities than in fishing.
The work can also be less physically deman-
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ding than that in certain types of fishing
today.

In the first phase of petroleum extraction,
which requires large investments in explora-
tion and production equipment and in supply
ships, fishing could be harmed by the heavy
demand pressure on the workshop and service
industries. It might be difficult for the owners
of fishing boats to get the necessary work-
shop space for new construction, repairs and
maintenance of the fleet, while at the same
time the cost level in this sector could be
driven up to an especially high level.

It will be of decisive importance for the
fishing industry's possibilities of withstanding
this pressure of competition, that there exists
the economic capability of offering good wages
and working conditions which are fully on a
level with the other sectors.

16. The activity which is established on land
in connection with the petroleum extraction,
will also create a competition situation for
fish processing on land.

There is now strong emphesis on improving
working conditions for those employed in
fish processing on land. Improvements in
this field are a condition for the industry's
getting and keeping workers.

17. Under certain conditions the fishing
industry can also be stimulated by the petro-
leum operation. A widening of the economy
base will provide greater opportu-
nities in many coastal districts,
and will give young people a greater incen-
tive for remaining there. This will be affected
by how much the disposal of the public in-
comes from the petroleum operation stimu-
lates activity in the districts.

18. A varied economy cen also encourage
young women to reside in smaller areas,
rather than considering large city areas. This
will result in social improvements by reducing
the considerable inbalance in the
division of the adult population
according to sex. Thereis now a larger
female population in the Oslo area, compared
to 2 large male population in other parts
of the country, especially the three northern-
most counties.

10.4 REGIONAL POLICY MEASURES

1. A primary task of regional policy will
be the direction of the development resulting
from the petroleum operation. On the basis
of the expected development in employment,
with the strongest pressure on the service
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industries, there will be special emphasis on

regional policy measures which can:

— direct the offer of services in the districts

— decentralize service activity from the
largest city areas and the larger cities.

2., The offer of services in the
districts can be directed in several ways. In
wenkly developed areas with widespread
population it will be necessary to encourage
concentrated development which can satisfy
the localization need of the service industries.
Here it is not only a question of municipal and
regional centers of different sizes, but also
of smaller centers which take care of the
ordinary daily needs of the inhabitants.

In the Appendix to Parliamentary Report
No. 108, 1972—T3, on a development program
for North Norway there is a proposal for
sstablishing six environmental communities
in North Norway and Namdalen as a trial
project, where support will also be given to
establish retail trade concerns within these
environmental communities. The idea is to
locate the environmental communities in small
population centers, If the environmental com-
munities come up to expectations, the estab-
lishment of these will be accelerated.

3. According to the Royal Resolution of
December, 14, 1973, the regulations for the
gettlement of subsidies and of loens and
gusrentees by the Regional Develop-
ment Fund were changed, so that certain
service industries could also he supported.
This applies to such things as wholesale
trademen, laundries and cleaners, office space
for the business side of services, franspor-
tation activities, ete.

4, Work on the decentralization
of state institutions from the
Oslo area is given high priority by the
Ministry of Labour and Municipel Affairs.
It intends to meke a concrete presentation
in the course of 1975. This could be an im-
portant step in the task of slowing the growth
in the number of jobs in the Oslo area, and
at the same time could provide the basis for
strengthening the offer of services in other
centers of population.

5. The questions concerning the future
development of county and municipal admini-
stration and tasks is being taken up for wider
consideration in the central committee for
reforms in local mdministration. One of the
main goals of the committee's work is the
delegation of authority and
tasks from the central state administration
to the counties.

6. The Ministry of Lebour and Municipal
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Affairs is working on & proposal for a perma-
nent law on esteblishment control,
which will also include Bervice
industries of various types. See Chapter
11, Section 11.1.3.

7. In order to reduce the need for com-
muting and moving, and at the same time
improve social conditions, it is remsonable
to improve the opportunities for moving and
establishing  households where both
marriage partners wish to be
occupationally active, This requires
investments in services such as daycare insti-
tutions for children and a development of the
central structure which creates a minimum
travelling time between residence, work and
service functions.

B. An important condition is that the mobile
workers are also to a large degree the youngest
ones. With the considerable equslization in
the level of education for men and women
which has teken place in recent years,
opportunities have opened up for planning
on the assumption of a much higher share
of married women in working
life.

9. In order to have adequate background
material for directing the petroleum operation,
it will be necessary to establish employment
statistics to replace the statistics which were
discontinued in 1971. In the fall of 1872 the
Government presented a proposal for obtai-
ning future employment statisties.
It is assumed that the proposal will be carried
out before the end of 1074.

10, In addition there is a need for chart-
ing the underemployment which
e xists within each region, and for surveying
the employment in the petroleum activities
at all times. The Directorate of Labour and
the county labour offices will:

— undertake the registration of employment
in the petroleum operation every half
year

— develop current surveys of larger changes
in the sctual employment in existing jobs
(petroleum nctivity and other industries)
and of plans for larger new projects or
reductions in existing installations

— develop employment prognoses by counties
for 1—2 years in the future.

In prineciple this must include all industries
and show changes in employment as much
as possible specifically for places of employ-
ment, where changes are estimated to involve
more than 100 persons in increese or decline
in the period.
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10.5 NORWEGIAN TECHNICAL
KNOWLEDGE

10.5.1 Norwegian Employment and
Norwegian Technical Knowledge

1. The manning of drilling
ships or platforms normally requires
ca. 14 of the crew to have special training
and fairly long experience in oil drilling
activity. Ca. 34 of the crew will carry out
work which does not especially require techni-
cal qualifications. It might be necessary to
have some special instruction for the workers.

2, The production of steel plat-
forms requires some untrained workers,
but most of them must be specialized, with
some assistants. These workers are recruited
from the ordinary trade schools and apprentice
departments and from courses of shorter
duration under trade instruction for adults,
sheet metal and welding courses of 5 months
duration, and welding courses usually of 2
months duration.

3. Concrete platforms of the Condeep lype
are now under construction in Norway. This
is a purely Norwegian construction, behind
which lies considerable technical knowledge.

The contract sum per pletform is 3,000-—
4,000 million kroner, of which about half is
for the hull and the remainder for the deck
and outfitting.

The construction of the hull requires a con-
siderable number of workers from the building
and construction sector, These include casters,
iron workers, and formwork cerpenters, with
the main emphasis on untrained workers.

For the deck and outfitting a relatively
larger share of trained workers are required,
with welders and others with backgrounds in
technical trades espacially necessary.

Teaching the trained part of the labour
force continues within the existing educational
aystem. It is also desirable that the untrained
part of the labour force has basic training.
Courses in such things as reinforcement,
formwork and concrete work are possible here.

4. There is a need for deep sea
divers. Every platform or drilling rig now
uses teams of 5—6 divers. The extent of the
jobs divers can perform at great depths, is
limited and time consuming. It might there-
fore be more cconomical {o go over Lo remote
control.

5. The operation on the continental shelf
will have an important influence on the
demand for workers in other parts of
the economy. There will be a need, for
example, for a considerable number of civil
engineery, engineers and technicians.

6. A number of Norwegians are today
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employed in Norwegian and foreign compea-
nies, where further training is provi-
ded within the companies. Through
cooperative agreements both the authorities
and private Norwegian companies have created
opportunities for training personnel outside
the Norwegian educational system. This
situation will continue for severanl years to
come, and will limit to a considerable degree
the demand pressure for the special training
of technical personnel in Norway.

7. As a rule, however, the primary aim
should be to educate our own technical
experts on all levels to the greatest
degree possible.

The education should be built on the
existing school system to assure that:

— trained personnel on a higher level can
be obtained relatively quickly

— the time for selecting a trade is put
forward, and the shift back and forth
between trades becomes flexible

— expenses are saved by making the
costly special training as short as possible,
a total solution which is relatively reason-
able economically.

10.5.2 Educational Measures

1. It is estimated that the demand
will meinly be met by the exist-
ing facilities, with probably an ex-
panded capacity and the additional offer of
the necessary special training.

2, For more untrained workers,
courses in reinforcement, formwork and con-
crete work are already aveilable to a consider-
ahle extent across the country, and no pro-
blems are anticipated in expanding this acti-
vity.

The presentation of these course is deve-
loped in cooperation with industry, and it is
felt that the workers get a good basic training.
Each year 150—175 courses are held with
place for 1,800—2,000 participants.

3. Norway has a qualitatively well deve-
loped trade school system., With the
development of training for off-shore
personnel and oil technical personnel in gene-
ral, it will be both rationally and economically
favourable to develop the training in work-
shop schools, technical training schools, mari-
time schools, engineering schools, regional
colleges and other colleges. In this respect
can be mentioned:

— Stavanger Machinist School, Oil Techology
Department, has started & course in
drilling technology of 7 weeky
duration. Three courses were held in the
spring, 1973 semester, with 32 students per
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course, and four courses are planned for
the fall semester.

— Bergen Technical College will offer further
instruction in 0il and processing
techniques for engineers from the
autumn of 1973, through a one vear addi-
tion, with the main emphasis on chemistry
and automation.

— Tinius Olsens Technieal School (in coope-
ration with the Kongsberg Weapons Fac-
tory) is assessing possible instruction
facilities for machine engineers in turbo
machinery and off-shore engi-
neerinag.

4, Diving instruction for civilian
objectives is presently carried out by the
Navy, which gives training in diving down
to 60 meters depth (helmet divers). The
question of establishing a Norwegian diving
school is being considered. With such diving
instruction, training in underwater work must
be included.

It should also be mentioned in this connec-
tion that a steering group, composed of repre-
sentatives from industry, education, research
and the public authorities, are working on the
question of a Norwegian laboratory for ocean
simulation.

5. There is a need for practical training for
epprentices for drilling plat-
forms. To comply with this, the Norwegian
Association of Drilling Contractors has
acquired a land rig, which is situated in the
Stavanger area and is used for training pur-
poses.

It will be examined whether the need for
practical training for apprentices could be
satigfied if, with the future allocation of
blocks, the authorities include a clause to
the effect that the companies create training
places at the disposition of Norwegian training
centers.

6. At the moment our engineering schools
have a certein overcapasjty for training
shipbuilding engineers, and it is being consi-
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dered whether to shift some of the capacity
over to specialization in the new marine
technology areas. Another posgibi-
lity is to introduce this profession into the
already existing educational offers {(machine,
building/construction and shipbuilding).

7. In the spring of 1974 the first clutch
of petroleum engineers will gradu-
ate from Rogaland district college after a
three year course. During that time the
students can specialize in drilling technique,
production teehnique or reservoir technique.

8. The universities in Oslo, Bergen
and Trondheim today offer instruction which
covers the essential aspects of the petroleum
operation. This includes the professional areas
of geology, geophysics, petroleum technology,
process technology and marine technology.

As a result of the petroleum operation these
subjects are now given special priority. There
has been a further division of tasks between
the universities in Bergen, Oslo and Trond-
heim, so that the coverage will be the best
possible.

The petroleum activity can also create an
increased requirement for the other universtity
professions such as economics, law, natural
sciences including mathematics, and engi-
neering in general. In order to accommodate
this demend in the near future, there will be
an analysis of the needs and probable adap-
tation of existing eduecation to the new
situation.

The goal is that professional people in the
petroleum operation shall, to the highest
degree possible, be educated in Norway. In
the years immediately ashead, however, a
scarcity of teaching personnel for university
education must be anticipated.

9. A contact body will be established
where representatives of the educational insti-
tutions, school authorities, research, public
bodies, and workers' and employers’ organi-
zations will draw up more detailed guidelines
for education.
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CHAPTER 11

Localization and Planning

Prepared in cooperation with the Ministry of Labour and Municipal Affairs and
the Ministry of Environment,

11.1 LOCALIZATION AND
ADMINISTRATION

11.1.1 Development of the Pattern of
Settlement — Goals
1. There are two characteristic trends in
the development of the pattern of
settlement:

— All parts of the country, counties and
regions are undergoing a considerable
growth in the centers of popu-
lation and cities, with a corresponding
decline in the more thinly populated areas.

— Furthermore, there appear to be regio-
nael growth differences in the
development of population within some
parts of the country and the other areas
in between. In the period 1961—1971
North Norway and West Norway had net
emigrations of 36,700 and 14,200 persons
respectively, but the Oslofjord area (Pst-
fold, Akershus, Oslo end Vestfold) had a
net immigration of 60,000 persons in the
same period.

2, This development is due to
several circumstances. Technological, eco-
nomic and social development entails con-
siderable structural changes in the economy.
Characteristic of this development is the sharp
decline in employment which has taken place
in agriculture, lumbering and fishing.

In recent years employment in the service
trades has increased especially strongly, but
employment in other industries has shown
little incresse. The development of industry
and the service trades requires comsiderable
basic investment end an expansion of the
public service apparatus. A development of
these trades can easily lead to a concentration
of population, Such tendencies are greatly
accentuated by the rationalization and in-
creased efficiency taking place within the
primary industries,

3. In Parliamentary Report No. 27, 1971
—T72, on regional policy and planning both
nationally and for parts of the country, the
main trends in the future pattern of settle-
ment were discussed, These questions were
examined in more depth for the economi-
caelly weak arens in Parliamentary Re-
port No. 13, 1972—73, and in Parliamentary

Report No. 108, 1972—73, on a development.
program for North Norway. It was stipulated
that goal of shaping the development of
population must be the improvemeent of the
opportunities the population has for attaining
equal access to social and cultural offers,
and opportunities for satisfactory weage ear-
ning work and free choice of occupation with-
in geographical areas of certain sizes. By
offers of equal value in this connection is
not necessarily meant exactly the same type
of offer, but offers which suit local condi-
tions, end which the population itself deems
acceptable in a somewhat longer perspective.

4. In the economically weak aress especi-
ally it must be emphasized that one means
of attaining such development, is to bring
the present widespread population pattern in
these areas within a more developed
center structure. It can be shown
that over a number of years the population
figure declines in most areas where there are
long distances to a center of a certain size.
It is not possible to halt the stream from all
such areas completely, but with the establish-
ment of influential centers of different sizes,
from rural centers to regional and local cen-
ters, it should be possible to slow this down
considerably, and also to hinder the stream of
migration towards those few urban centers
which already have pressure problems.

In the long term view the demands for
better nearby services will inerease. Centers
of population which will serve as lceal centers,
must therefore be assured further develop-
ment possibilities.

5. If the development of a few larger con-
centrated places is stressed first and fore-
most, the result will be great inbalances bet-
ween regions with and without such centers.
The basic principle must therefore be to
attempt to localize jobs and facili-
ties at the lowest levels at which
they can function and further develop. Re-
sources such as raw materials, water power,
etc., should be exploited locally as much as
possible.

6. Even though there is considerable
responsibility on the state authorities to use
economie, administrative and legislative means
and measures to effectively further such
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development. the results also depend 10 a
large degree on the local authorities
seeking the same goals. It should be strongly
stressed that these guestions should be clari-
fied through general, regional and county
planning,

11.1,2 Effect of the Expansion Pattern

1, If effective remedies are not employed,
the petroleum operation could greatly streng-
then the development outlined in the introduc-
tion.

Such a development wold be directly
contrary to the current goals of
regional and district policy and the work being
carried out by the development authorities.

2, The total effects on the Nor-
wegian economy and society of the petroleum
operation will depend in part on the direct
effects of the delivery of platforms, building
of the base activity, further processing in
the form of refining and petrochemistry, ete,,
and in part on the indirect effects of the use
of increased incomes from the petroleum
extraction tc increase consumption and
investments domestically.

3. The inereased incomes can be
utilized domestically for private consumption,
public use of goods and services, increased
investments in dwellings, and increased enter-
prise investments. The extent of the regional
readjustments will depend on how large a
part of the total is used domestically, and
which fields and geographical areas are given
priority. Similarly, the growth in the protec-
ted industries and the general effects of a
more rapid growth in income consumption
could easily lead to an increase in the ordinary
centralization tendencies. Because of the
petroleum operation it is even more necessary
to have a planned regional and district policy
and new and stronger means of directing
development.

4. With the estimated strong growth which
is anticipated in the protected industries, a
new type of regional policy is required. This
will be basedon restrictive measures
in the pressure areas to a considerably greater
degree than previously. There will be an
attempt to localize both expansions and new
establishments within the industries mentioned
in smaller centers of population and outlying
districts. This will be important for those
areas which are already pressured, as well
asg for the opportunities of developing a fuller
offer of services in the districts. The Govern-
ment emphasizes that such a decentralization
policy applies not only to private industrial
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opergtions, but also to varioug Lypes of public
services,

5. The expansion plans decided
on for the petroleum industries will have
great bearing on how the petroleum operation
directly affects the pattern of population. If,
for example, the petroleum operation is mainly
developed in certain larger centers, it will
probably lead to a stronger centralization ol
population and increased pressure on the
labour market in these places, On the other
hand, if a more decentralized pattern of deve-
lopment is decided on, it will be possible to
expioit the unused resources in the districts te
a greater degree, so theat the pressure ten-
dencies are minimized. A development which
is more in accordanca with the goals the
political authorities have adcopted for the
pattern of settlement, could thereby bhe
atteined.

6. In order to obtain a centralized deve-
lopment, it could he necessary to split up
the activities connected with
petroleum into smaller entities than
would naturally result from operational eco-
nomic considerations. The Government intends
to make an analysis of the practical possibili-
ties for such a distribution.

It is further desirable to distribute the sub-
contractors in the inland areas and other
regions which do not get any of the primary
petroleum operation.

7. The petroleum industry, as is known, is
an industry which involves considerable
uncertainties. For example, it is not known
if the exploration phase will produce disco-
veries which later will provide the basis for
production and more permanent employment.
It will therefore be of great importance to
avoid situations where, when the petroleum
operation is wound up, the other bases of
economy in the local communities concerned
have declined in the meantime. The goal must
be to localize the petroleum operation, so that
it can be a stimuwlus for the development of
the local economy. This also involves activity
which is not directly connected with the petro-
leum operation.

11.1.3 Direction of Localization of the
Petroleum Activities

1. Through the development plans drawn
up in county and general planning, it is the
task of the locally elected bodies to establish
coordinated development programs,
with the aim of contributing to the best pos-
sible combined regional effect of the means
which are employed. In this connection the
localization of the petroleum activities is of



1973—T4

importance in the work of attaining the goals
of regional policy.

2. In Perliamentary Report No. 13, 1972
—T3, on the goals and means of regional
development, the Government stated:

«The exploitation of the resources in the
districts --— such as minerals, ores, oil — must
occur as a Step in 2 planned regional develop-
ment, Companies for developing local re-
sources must, where there is possibilities of
choice, be localized in accordance with the
guidelines which are drawn up for the future

evelopment of the pattern of settlement.»

In a balanced development, adapted to the
country's resources and the aims of economic
policy, the petroleum industry
could be used as an active means
of district and regional policy. The petroleum
industry means a growth in some techniecally
advanced areas., Such activity can provide
irnpulses for further development in the areas
where it is located. Therefore it is also impor-
tant that this are localized in the districts.

3. Recently an increasing number of
large projects connected with the oil
activity on the continental shelf and within
other industrial operation have arisen along
the coast. These include new bases and new
installations, especially within the workshop
industry and different concrete platform pro-
jects.

The carrying out of such projects will have
considerable regional effects on the labour
market and structure of settlement in a long
term perspective, as well as on other indu-
strial development and on the local environ-
ment. Also, these projects are of such a
dimension that they will influence the national
ecopomy to a considerable degree.

4. To secure better state direction of the
localization and number of larger projects, on
November 16, 1973, the Government proposed
a temporary law on the approval of the
establishment of bases for the petroleum indu-
stry and larger industrial and construction
projects.

The law, which was approved by Parliement,
came into effect December 13, 1973, and con-
tains the following main points:

— The development of bases for the petro-
leum operation or of larger industrial and
construction projects must not begin before
the King has granted approval.

— The approval mentioned in point one shall
be made on the hasis of a total social
assessment, where regional development,
economic stability, the labour market, and
the protection of ihe natural environment
are taken into consideration. Conditions
can be put forward fo take care of these
considerations,

Parliamentary Report No. 23 85
Petroleum Industry in Norwegian Society

Appendix

— The law applies to the entire county, i e.
regardless of the localization of the enter-
prise, approval must be obtained from the
King.

— It applies to the establishment of bases
for the petroleum operation regardless of
the size of Lhe Dbase.

—- The building or expansion of larger indu-
strial and construction enterprises are
invelved when the development requires a
labour input of
— at least 100 work years or investments

of at least 20 million kroner, or
— the operation of the new installation
will require at least 100 employees,

— Before approval has been obtained, it is
not permitted to begin any groundwork
in the area where it is proposed to establish
the enterprise, nor to bring any building
and construction material into the area.

— Further, before approval has been obtained,
it is not permitted to enter into any hinding
agreements on performance of work or
delivery of goods for realizing the enter-
prise in the area concerned.

The law is administered by the Ministry
of Labour and Municipal Affairs.

5. With a view fo more permanent solutions
to the need for direction and control, work
on a new law on establishment con-
trol is being given highest priority. The
law, which first and foremost will give the
authorities effective control over new estab-
lishments and expensions within industry and
service trades in pressure areas, will also
extend to development connected with the
oil activity on the continental shelf and other
larger industrial projects, regardless of where
in the country it is proposed to localize them.
It will take some time before a permanent
lew on establishment control can be expected
to be approved and put into effect. The
Government inlends to accomplish this by
January 1, 1975, at the latest.

6. Emphasis will also be placed on inclu-
ding the service trades under such
a law. Exploratory work will be started to
clarify localization conditions and opportu-
nities for service trades, especially with the
aim of decentralization from the larger city
areas. The development ol legal aulhority
requiring certain types of protected service
activity to be partly or enlirely localized
outside the larger cities, will be considered.
The Government attaches great importance to
the work of decentralizing decisions in public
administration and of moving public activity
out of Oslo.

7. In addition to the direct means, such
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as the establishment law, there are the p o si-
tive means (loans and subsidies) under
the Regional Development Fund. It is a pri-
mary rule that the petroleum operation must
be conducted without state support. Natur-
ally, therefore, it is not possible for it to obtain
loans or subsidies from the Regional Deve-
lopment Fund. Nevertheless, in special cases
loans and subsidies can be obtained from the
Regional Development Fund further especially
desirable establishments. This will apply
especially to production concerns, which could
also operate without the basis of the activity
on the shelf, and businesses which are created
as a link in the resulting secondary effects.
It ig stressed in this connection that the fund
law (Law of June 18, 1965, on the Regional
Development Fund) makes it a condition for
support that the operation shall be permanent.
8, Furthermore it is possible in certain
instances to make loans and subsidies to
mupicipalities. The Ministry of Environ-
ment, in certain cases, can give planning sub-
sidies for basic municipal investments con-
nected with concrete projects of special im-
portance to the development of the economy
in & municipality. In addition, the Norwegian
Muniecipalities Bank can make loans for techni-
cal building site work and for special basie
investments in the growth area. There is also
the possibility of using real estate obligation
bonds for the municipal acquisition of land,

11.2 PHYSICAL/ECONOMIC PLANNING
11.2.1 General Goals and Decisions

1. The building law regulations on physical/
economic survey planning — general, regional
and county plans — state that there shall be
planning and continuity in the
disposal of land and in building, and that the
effects of different enterprises must be clari-
fied to a satisfactory degree before they are
begun. This involves the building of dweilings,
industries, schools, health facilities, commu-
nications, ete. The law will attempt to coordi-
nate egricultural interests, conservation and
outdoor interests, protection against pollution
end aims for the development of population
and settlement. The development will take
place under the form of physical/economic
plans and trade programs for the areas con-
cerned.

The realization and force of the physical/
economic planning depends on securing coordi-
nation both horizontally between different
sectors and vertically between municipalitiy,
county and state.

2. The general

and regional
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plans will stipulate the use of an area and
the regional plans the expansion pattern within
individual communities and within two or more
municipalities. General municipal planning is
an especiglly important means of securing
healthy and functioning local environments
and for protective management of the natural
Tesources,

3. The county plans will determine
the main struecture of the exploitation of
natural resources, as well as the development
of gettlement and economy within the county
area can thereby clarify broader guidelines
for general and regional plans to a large
degree, while also functioning as a frarme-
work for the coordination of the many state
departments on the level of county and
county municipal affairs.

4. On the national level the physicatl
planning ©presented in Parliamentery
Report No. 27, 1971—72, will give a greater
clarification of the goals and guidelines for
the State's own policy. The national goals
for the development of settlement, develop-
ment of the districts, and guidelines for the
management of the country's national
resources are especially important in this
connection. Aspects of the national plans
which should be mentioned, are the mapping
of natural types and deposits which are
worthy of conservation, and guidelines and
measures for exploiting the water resources.

5. Through the coordination of
national and county planning, the goals and
guidelines for the various fields can be built
on general regional assessments. This makes
it possible to establish satisfactory concrete
grounds for the practical localization policy.
County planning must not be delayed, but
should be pushed forward rapidly to a fully
developed and well rounded planning process,
where decisions on the disposition of resources,
conservation measures and the development
of the counties are made on the basis of
politically scceptable and coordinated plans.

11.2.2 Planning Tasks and Problems

1. The need for planned development is
especially apparent in situations which anti-
cipate great expansion pressure. The nature,
dimensions and development of the petroleum
operation over time outlined above, clearly
indicate that in the years ahead it will be &
tremendous planning task to assure that possi-
bilitiee and distributions represented by the
petroleumn operation are taken care of, while
the negative effects are reduced as much as
possible. In this situation it is important
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that community planning be satisfactorily
future oriented. This involves ana-
lysing the possible consequences which dif-
ferent measures will have for Norwegian eco-
nomy and society at an early stage, and having
the petroleum sector participate in planning
in line with other activities.

2. The long term regional adjustments
resulting from the domestic utilization
of public income could be as great as
the direct effects from Norwegian engagement
in production, services and further processing
for the petroleum operation.

The readjustments themselves should not
create insurmountable planning problems. On
the other hand, it must be stressed that these
will depend on the tempo of the readjustments.
With large readjustments in e short period
the possibilities of solving important social
problems in & cautious menner are strongly
reduced.

3. The petroleum operation elone could
contribute to a major part of the economic and
population growth anticipated in the wes-
tern and nothern parts of the
country. Such development will be in line
with the Government's regional policy goals.
In & planning sense this represents a gain
rather than a problem.

4. Nevertheless, continual strong economic
activity along the stretch of coast from Roga-
land north will create a pressure which could
result in certain problems locally and also
regionally. At the same time many districts
in this part of the country will gain few
advantages from the petroleum operation.
They might have a stronger emigration be-
causge of the offers available in the expanding
areas. Since the petroleum indu-
stry is new, however, it should be possible
to obtain the desired spread of activity, ad-
justed to local needs and conditions. This
is an extremely important argument for the
authorities’ securing strong social direction
of the localization through future oriented
planning, other organized measures and spe-
cial edministration.

5. The petroleum operation will have
direct and indirect consequences for
other industries. There must be com-
bined business economic assessment in connec-
tion with localization policy, so that the areas
which enticipate petroleum activity, and which
are therefore liable to pressure problems,
above nll do not bring in any other new acti-
vity beyond that necessary for local needs. On
the other hand, the establishment of new,
one-gided industrial areas with individual con-
cerns of a dominant nature must be avoided.
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The size of the employment resources in the
area and the possibilities for splitting up the
petroleum into smeller units, is of great im-
portance here. Restrictive measures in dif-
ferent pressure areas, such as towards service
trades with a greater geographical market, will
be necessary. (Compare the work on A perma-
nent laew on establishment control.)

6. There could be pressure inherent in the
possibility that planned projects might
begin on short notice. This could
create difficulties for a well-rounded and
systematic development. The socigl result
could be unfavourable localization, with the
corresponding negative consequences in a
number of fields.

7. There is a special planning problem with
concerns where the duration of the new joba
is uncertain.

This is a general problem which also applies
to industries other than the petroleum ope-
ration. Swings in the level of
activity could leed to comsiderable pro-
blems, especially locally. These involve both
the consequent employment question and the
usual problems resulting from an unstable
municipal economy and rapid changes in the
social environment. Even if a relatively
atable level can be maintained for the total
dimension of the petroleum operation natio-
nally, both local increases and decresses in
activity must be expected. These will depend
partly on where the self exploration and
extraction tskes place, and partly on which
type of activity is established in the individual
sreas. Activities connected with building and
construction, including the building of concrete
oil platforms, are especially susceptible, It
will often be most advantageous for those
employed in such aectivity to commute instead
of establishing residence near the place of
work, For many this might mean contending
with long trips to work in the expectation
that the secondary effects and income effects
of the petroleum operation will eventually
reach their own communities. There will have
to be clear signals from the authorities on
which localization policy can be expected.

8. The planning epparatus will
be confronted with grest demands on its
organization, professional competence and
capacity. If the extent of the operation and
the rate of development are as outlined in
the high estimation for oil and gas discoveries
on the continental shelf and corresponding
activities in Norway, the planning apparatus,
even strengthened, could be a bottle neck, If
there is to be a harmonious development, the
tempo of many projects must be limited.
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11.2.3 Possible Planning Measures

1. Effective planning requires that the
frameworks for both the extent of the
petroleum operation and the basic localization
policy be made concrete as soon as possible.
Even if planning will be reasonably based on
alternative assumptions of the nature and
extent of the petroleum operation, it is very
important that the unknown factors in the
calculation are reduced. This is especially
necessary because a number of the develop-
ment measures of current interest within this
sector can be so extensive that they could
be decisive for development in both a local
and larger regional connection. It is therefore
necessary to draw up alternatives for the
localization of such activity at an early stage.
State authorities have a special responsibility
here. They are working on clarifying their
own areas and analysing different locali-
zationg for such large projects.

2. The county authorities can exert con-
sidergble influence on localization policy in
the county through their own county
planning. In handling applications for
dispensation from the beach law and through
area development plans, the county officially,
could hinder the possible accomplishment of
localization plans after a combined assessment
of conditions in the locality and the county.

If conditions indicate, the municipalities
{building councils) as well as the county board
must impose building bans in the area, accord-
ing to § 33 of the building law, in anticipation
of the adoption of a plan or survey plan.

3. For larger projects, which must be
approved by the Ministry of Labour and
Municipal Affeirs in accordance with the
temporary law on establishment control, area
development plans must be developed
before expansion is begun, to assure the best
poasible planning solutions. The municipality
takes care of this, and the county governor
will supervise that the obligations are met.
Area development plans in such cases can
normelly be ratified by the county governmor.

4. Even if the county municipality and the
county governor can act on localization
questions in most cases, including the total
activity of the petroleum operation in the
county, there is the danger that by following
two different practices counties could come
into en unfortunate situation of mutual
competition. For this reason it is desirable
and necessary that there is oil policy
cooperation between two or
more counties, where the localization
question and the distribution of the petro-
leum operation can be discussed at an early
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stage in the planning. Such cooperation is
already established between the counties in
North Norway and between the counties in
Trendelag and Mere and Romsdal. The
Government stresses that as soon as possible
similar cooperation should be established
between Rogaeland, Hordaland and Sogn and
Fjordane.

In the present phase, with considerably
activity on this part of the coast, such coope-
ration, with possibly the creation of oil policy
committees, will be an important contact link
with the central authorities on such matters
as the localization question.

5. It is important that the municipalities
attempt to work the expectations of
the petroleum activities into
the general planning. This especially
concerns smaller and middlesized businesses,
which normally could be absorbed locally with-
out special problems. The arranpements for
such activity must be made in close contact
with the county municipal authorities, in that
these will have preferences for the distribution
of different types of petroleum activity within
the county. On the other hand, it is important
that the municipalities keep oriented with the
plans and goals which the state and county
bodies wish to follow at all times. There is
an extensive need for two-way communication
here,

6. In isolation, the individual municipality
will have a justifiable desire for new
jobs, with the opportunities these entail for
a local society in decline or stagnation. The
petroleum operation will also be used as an
active means of directing the economic
foundation in such places. Nevertheless, not
all municipalities can count on new jobs of
this nature, The municipalities must normally
exercise a certain caution in reckoning with
local activity within this sector.

Individual organized measures must never-
theless be carried out, but more as a follow-up
of the ordinary survey planning work, than as
a direct result of anticipnted petroleum acti-
vity. This includes, for example, securing land
for future industrial production and selecting
suitable areas for new residential building.
On the other hand, the municipelities must
be cautious in undertaking basic investments
which are specially directed towards increased
competition with new petroleum jobs. State,
as well as county municipal authorities, must
asgist municipal authorities with planning and
other erea development measures, so that
development in the local community can take
place in a sound manner.

7. Individual larger operations can be of
short duration. If adaptations have been made
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for this in beforebhand, the prospective liquida-
tion can probably be handled reasonably. How-
ever, discontinuation could lead to
very serious problems locally, if adjustments
are not made for such a possibility in before-
hand, With the aim of averting and reducing
these problems at locations, e. g. for concrete
platforms, it will be assessed whether guide-
lines and rules can be evolved for production
cooperation or joint production, which can take
care of the need for production over a longer
period. Further, the contracts entered into
between the host municipality and the builder,
could be very important regarding owmership
conditions of the discontinued installation and
the builder's responsibility and obligations to
the locel authorities during both the develop-
ment and possible later discontinuation
periods. Against this background it will be
assessed what is the best possible way to
secure local interests through such contrects.

8. The wvarious projects which might
gradually be established on Norwegian soil,
will have both negative and positive effects.
It will be stressed that the different aspects
of planned projects must be assessed on a
broad social besis, and that the consequences
for the natural environment and resources,
working life and settlement must be analysed
to a greater extent than they have been so
far.

Decisions will be essessed according to the
requirements for carrying out
such studies (comsequence analyses),
Among the questions this raises, can be men-
tioned:

— which data, information and appraisals
an application for development should
contein

— which bodies should carry out the studies
in each case

-— which forms of eooperation between public
authorities, research and study institutes,
and developers should be established

-~ who should finance the studies.

It is stressed that with the question of
deciding which conditions should be analysed
before a standpoint is taken on planned deve-
lopment measures, it is assumed that ope-
rational branches other then the petroleum
activities will be included.

9. The object of strong social
direction of the petroleum operation is
to subject all measures and projects, especially
the larger ones, to a total assessment, where
industrial and oil policy, as well as regionsl
policy, environmental and resources conditions
are examined. A main principle in loealization
policy and in concrete localization conclusions
shall be that the goals and guidelines which

9
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opply to social planning and administration,
will also apply to all oil based activity.

11.2.4 Conservation and Recreation in
Connection with Petroleam

1, The petroleum operation will be tied to
ocean areas, the seabed, beach areas and land.
Very different types of neture
will thus be affected. Encroachment on land
and the beach zone for establishing receiving
stations and industry could lead to conflicts
with conservation interests.

Competition for marsh areas should be
especially mentioned. These flat, shallow areas
are good industrial sites, while they also often
have great importance for animal and plant
life,

2, Development interests wil
often require the same type of land which
is suitable for outdoor life end recreation. It
is considered very important that the petro-
leun operation does not lead to too great
an encroachment or overloading of valuable
outdoor and recreation aress.

3. The protection of conser-
vation and recreation interests
will mainly come under general planning on
municipal and county municipal levels, Im
connection with such planning, and in assessing
concrete development measures, the environ-
mental authorities will cooperate with loecal
and central bodies to clarify and possibly
study which environmental considerations
must be taken, and which measures should
be put into effect,

4. The environmental authorities consider
cases of protecting or preserving
naturel areas and deposits, in accordance with
the law on the protection of nature. The
Ministry of Environment is presently in
charge of mapping natural species and deposits
in Norway which are in need of protection.
This work has just begun. The information
which is obtained, could elso be of help in the
localization of the petroleum operation.

In the future it will be of interest to assess
the need for the protection of natural species
which are especially scarce, e.g. marshes,
shallow sea areas and special types of beaches.
In this respect, where the protection of such
rare natural conditions can be expected to
come into conflict with development interests,
the situation will be taken up with the parties
concerned at the earliest stage possible.

11.2.5 Protection of Productive Agricultural
Areas

1. Against the background of the require-
ments for soil conditions, topography, central
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location, development of communications, ete.,
it can be expected that the oil operation will
lead to considerable land conflicts
and conflicts in connection with the exploi-
tation of scarce agricultural resources. The
following reasons for conflicts could oceur:

— direct demands for agricultural land for
installation areas for petroleum activity
(including huffer zones)

— demands for agricultural areas for other
development activity in connection with
petrolenm activities {building of residen-
ces, communications, local service func-
tions, administration, etc.)

— competition pressure of the petroleum
operation on the labour market which
locally could lead to good productive areas
lying fallow.

2. About one third of food consumption
involves agricultural products from Norwegian
agriculture, and this share is declining. The
importance of a certain self-suffici-
ency and satisfactory land for future agri-
cultural production must be assessed against
the background of the uncertain and alarming
future perspectives for the global food situ-
gtion today. In certain sections of the country
and regions, especially in North Norway, it
will be socia-economically correct to maintain
a high degree of selv-sufficiency in the most
important agrieultural products which can be
produced.

3. In order to preserve the limited food
producing areas and corresponding active agri-
cultural environments, it is important that
a reasonable balancing of the different sides
in the conflict situation is emphasized in the
localization of larger petroleum based activity.
The productive agricultural areas must be
considered as early as possible — through
planning and court procedures — by the
public agriculture and forestry
departments on the municipal and
county levels. In these instances the official
goals of agricultural policy must be kept in
mind, when assessing possible development
plans at the earliest possible stage.

4. The agricultural authorities administer
cases concerning the use and acquisition of
land in unregulated areas, in accordance with
the land law and the concession law. They
are working on Tegistering and clas-
sifying productive agricultural
areas. This work will determine the basis
for assessing the localization of development
projects.
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11.2.6 Pollution

1. Most types of petroleum activity on land
will probably be of such a nature that they
will not involve the danger of serious
pollution. Such activity will include various
types of base and service activities, the manu-
facture of operating equipment to be used
in the petroleum operation, such as drilling
and production platforms, parts deliveries
from the mechanical industry, etc.

2, The poliution problems are
mainly connected with operations where oil
and/or gas comprise a considerable element
in production. These include refining, the
petrochemical industry, landing, loading and
unloading from tankers, storing, ete. The
localization of these operations must be
assessed especially closely. Decisions on locali-
zation and regulations as to which conditicns
will apply, are the responsibility of the state
bodies and the concession authorities,

3. The following requirements for the
localization of different types of pol-
luting activity must apply:

— Harbours must be located in places where
there are possibilities for protecting the
harbour area by draining, if large leaks
or epills from tankers or during loading,
and unloading should occur.

— Installations must be established in areas
with good disposal conditions. Even with
the strictest rinsing requirements smaller
spills of harmful material must be expected,
partly of a type which will build up in
living organisms. The place of disposal
must therefore have good water circulation,
and spills must be avoided in closed fiord
areas and areas where they could have
damaging effects of long duration.

— Installations must be established in areas
with good air circulation, preferably the
outer, weather dominated coastal zone. In
certain areas with periodically poor air
circulation there will be the risk of damages
to adjacent areas, even with a relatively
small spill.

— Because of the noise from petrochemical
installations and because of the danger of
explosions, gas leaks, etc,, these must be
some distance from built-up areas.

4. A good deal of noise can be reduced
by good insulation, but other things are
difficult to eliminate. The instellations must
therefore be screened off by a buffer zone
from built-up areas or by natural terrain
obstacles which reduce the sound. In open
terrain they must be at least one Lkilometer
from built-up areas. In rolling country the
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natural obstacles will make it possible to
reduce the distance from built-up areas. This
middle area could be used for other industry,
like mechanical industry.

5. Unplessant smells will also occur

in connection with different activities, like
industrial instellations, storage tanks and oil
harbours. Such installations must therefore
be situated so that the prevailing winds blow
the smells away from built-up areas.
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CHAPTER 12

Trade and Foreign Policy Problems

Prepared in cooperation with the Ministry of Defence, the Ministry of Commerce and
the Ministry of Foreign Affairs.

12.]1 THE INTERNATIONAL IMPOR-
TANCE OF NORWEGIAN OIL AND
GAS

12.1.1 Export Possibilities

1. The estimated production of oil and gas
will far exceed Norway's domes{ic consump-
tion, which at present is ca. 9 million tons
of oil per year. The production of oil end
gas will therefore be strongly export
oriented, and Norway could become
an important exporter of energy internatio-
nally. A considerable part of the production
will be exported in an unprocessed form (as
crude oil and natural gas). Technicel and
economic conditions indicate that refining
installations and petrochemical industrial
installations have very large capecities. This
means thet refining and further processing
must also be based on export to a large extent.
Refined and petrochemical products have
usually had considerable customs tariffs
imposed on them, while crude oil and natural
gas are duty free in most instances.

2. The international energy situation has
been strongly influenced by increasing
demands for oil and gas, and for
refined and petrochemical products. Because
the expansion of production is now considered
more uncertain than previously, the market
could be influenced by scarce supplies in the
future. Against this background it is reason-
able to estimate that Norwegian oil and gas
will not be faced with any sales problems, The
same vil problably apply to the traditional
refined products (gasoline, heating oil, ete.),
where conly a small part of the produection can
be disposed domestically. The high oil prices
will stimulate the development of other energy
sources. The price development for oil is
very uncertain.

The export possibilities for petrochemical
products could be more uncertain. The demand
here has been strongly determined by econo-
mic conditions, alternating between excess
capacity and scarcity. These products are
also usually faced with considerable customs
tariffs.

3. Most of the important industrial coun-
tries in the world are possible markets
for Norwegian oil and gas. The large indu-
gtrial countries in Western Furope and the
Nordic countries, which have been our moat

important trading partners, will now be pos-
sible purchasers. Norway's trade agreement
with the EEC also covers refined and petro-
chemical products, the tariffs in which will
be graduelly reduced until 1977. However,
it is remsonable to anticipate that both the
United States and Japan, and possibly coun-
tries in Eastern Europe, could be purchasers
of both oil and gas, and of refined and petro-
chemical products. Liguid petroleum and
cooled liquid natural gas (LNG) can be
freighted by ship over long distances.

12.1.2 The Importance of Norwegian Oil and
Gas in the Recipient Countries

1. The internetional economic importance
of the Norwegian reserves of oil and gas lies
first and foremost in the fact that they repre-
sent an important energy reserve for
the Nordic counties and Western
Europe, within s short distance of the
markets. Western Europe's need has been
estimated by the Organization for Economic
Cooperation end Development (OECD) to
increase from 620 million tons oil and 20 mil-
liard m® netural gas in 1970 to 1,100 million
tons oil and 230 milliard m*® natural gas in
1980, Apainst this background of strongly
rising prices and the political uncertainty
connected with supply, it is now felt reasonable
to estimate that the consumption of oil will
increase less than previously anticipated. To
& certain degree oil can be replaced by coal.
1t is expected that the role of natural gas
will increase strongly, and that it will be used
as a replacement for oil, especielly for heating
and in the petrochemical industry, and possibly
for power production in certsin instances.

2, A Norwegian production of 40 million
ton oil and almost 30 million tons oil equi-
valents of gas in 1980 will, according to earlier
estimations, correspond to 3—4 per cent of
Western Europe's consumption of oil and
12 per cent of the consumption of natural gaa,
or about 5 per cent of the combined eonsump-
tion of oil and gas in Western Eurcpe. The
importance of Norwegian oil and gas
in Western Europe's eDergy
balance will increase in relation to the
degree which consumption increases less than
formerly calculated. Oil consumption could
increase less than previously estimated in
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favour of a stronger rise in the consumption
of natural gas. This development corresponds
more closely to the consumption distribution
in the United States and the Soviet Union.
The Norwegian deliveries will be important,
especially where natural ges is concerned,

3. For individual countries the supply of
Norwegian oil and gas could be very important
as early es 1980. The pipelines from Ekofisk
are of a dimension for the transport of 50 mil-
lion tons of oil to Great Britain and
25 milliard m®* of gas to Western Ger-
many. These amounts correspond to beween
one third and one half of both Great Britain’s
estimated comsumption of oil and Western
Germany’s estimated consumption of natural
gas in 1980. The export of gas is tied to the
market where it is delivered. Norwegian gas
from Ekofisk is sold to distribution companies
in Western Germany, France, the Netherlands
and Belgium, The landing place for an oil
line is normally of little importance to the
place of final oil consumption. For example,
a considerable part of the oil from the Ekofisk
pipeline will be re-exported from Great Bri-
tain, mainly by ship, some of it possibly to
Norway.

4, In this way Norwegian oil and gas can
have greet importance in the
energy balance in two of Western
Europe's largest industrial countries, Great
Britain, because of her own production and
the supply from Norway, could have an &
surplus excess of oil by 1980, After 1980
Western Europe's consumption of oil will
possibliy increase more slowly because of
the development of other sources, but Nor-
wegian production will continue to increase.

Western Europe’'s consumption of oil in
1985 could be ca. 1,200 million tons, A Nor-
wegian production of, for example, 100 millicn
tons would thus correspond to ca. 8.5 per cent
of the total consumption. As far as gas is con-
cerned, the Norwegian share could be consider-
ably higher.

12.2 NORWAY'S POSITION IN INTER-
NATIONAL PETROLEUM POLICY

12.2,1 Relationship with Consumer and
Producer Countries

1. The Norwegian production of oil make
the Nordic countries more self-suf-
ficient. In the other Nordic countries oil repre-
sents a larger share of the energy balance
than in Norway. In Norway oil accommodates
ca. 45 per cent of the energy needs, while it
covers ca. 80 per cent in Denmark and ea.
T4 per cent in the energy and industry sectors
in Sweden, Brosder Nordic cooperation in the
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energy and industry sectors will be natural.
The importance of the Norwegian discoveries
of oil and gas in the short run is on the Nordic
markets. Norway is an important supplier of
oil products to the other Nordic countries.
Close cooperation on energy alredy exists
with Sweden, and this is now being expanded
to include Denmark also.

2. The Norwegian production of oil and gas
could also be of international importance in
the short run. From 1975 Norway could be
Western Europe's only net ex-
porter of oil. Consequently Norwey will
have certain interests in common with the
traditional oil producing countries. ‘This
especially applies to the development of pro-
duction and prices. With the present pattern
of organization, the world market for oil could
fluctuate considerably between relative scar-
city and relative surplus. It is in the Nor-
wegian interest to obtain a stable deve-
lopment of prices, production and con-
sumption. Such development can best be ac-
complished through organized cooperation.
Therefore it is important to establish closer
contacts and cooperation with the treditional
producing countries, such as the member
nations of the Organization of Petroleum Ex-
porting Countries (OPEC). The OPEC now
includes countries which have oil and gas as
their only or most substantial source of in-
come, Norway also has other export interests,
based on & highly developed and diffrentiated
economy. In Norway the relationship between
the petroleum interests and other economic
interests must be the object of constant
assessment. Generel foreign policy and trade
policy considerations could =zlso enter into
this. Good cooperation with the most impor-
tent producing countries will therefore be
importent in this connection also.

3. At the same time it is in the Norwegian
interests to further cooperation with
the most important consuming
countries, through the Nordic Council
and within the framework of the OECD.
Several of Norway's most important trading
partners are among the world's most impor-
tant consuming countries of oil and gas. They
have a large and increasing need for energy.
Therefore these countries could be interested
in 8 higher production level and a more rapid
rate of development than satisfies Norway.
Great Britain, for example, has put a very
rapid exploitation of the resources into effect.

4. The question of the rate of exploitation
can arise in connection with trade
policy, in that individual eountries could
couple deliveries of Norwegian oil and gas
with the purchase of other Norwegian goods
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and services or with the sale of important
goods to Norway in a scarcity situstion. At
the same time, it is in the Norwegian interest
to maintain & generally good relationship with
our most important trading partners, and
that these countriea do not suffer economic
repercussions, for example from a lack of
energy. This indicates that the relationship
between petroleum policy and economic policy
must also be the object of constant appraisal.

12.2.2 Relstionship with the International
Oil Industry

1. Traditionally the production, inter-
national trade and distribution of oil has been
orgenized by private companies. The largest
of these (Exxon, Shell, Mobil, Texaco, Gulf,
Socal, BP and CFP) have long dominated the
international petroleum industry through
their cooperation. The British state owns
50 per cent of BP, but so far it has exploited
its shareholder rights to a very smell degree.
The French state has 35 per cent of the shares
and 40 per cent of the voting rights in CFF,
gnd has here followed a much more active
policy.

In many cases the producing count-
ries heve interpreted this as a drawback,
as regards a rapid tepping of the reserves,
low income tax, ete. In 1972 argreements
were concluded with the largest companies.
These agreements will give the producing
countries a gradually greater participation
in the production companies, with full control
in 1982. It is now expected that the important
producing countries, especially Smudi Arabia
and Venezuela, will attempt to take over full
control of their production spontaneously.
For the others development is heading in the
direction of nationalization of oil production.
Mexico nationalized her oil industry as early
as 1938. Later Iran, Irak, Algeria, Libya and
Kuweit followed thig example.

2, Several important consumer
countries have had state oil companies
in competition with the private ones for a
long time. In Europe this especially involves
France (with EIf/ERAP) and Italy (with
ENL/Agip). These companies have been enge-
ged in both refining and distribution of oil
in the respective countries, and in production,
especially through the sc-called cocperation
and assistance agreements with selected pro-
ducing countries,

3. This development has
the position of the inter-
national companies, both in the
producing countries and the consumer con-
tries. Their future role on the production side

weakened

1973—74

could presumebly be a minority partners in
state companies. Increasing state intervention
means that production and trade of oil will
steadily become more of a government affair,
In recent times the large oil companies have
become engaged in the exploitation of other
energy sources such as coal, nuclear power,
etc.

4 The international oil con-
flict, which began in the fall of 1973, is
expected to increase this structural develop-
ment in the international oil industry.

Qil cooperation within the QECD (failed
during the last oil crisis. Because of the
participating countries’ different national inte-
rests and opportunities for improving their
own supply situation through bilateral agree-
ments, it was not possible to institute the
distribution plans which the OECD had deve-
loped. The oil companies, therefore, had to
take over distribution tasks which should have
been handled by national authorities through
internetionel cooperation,

Thia conflict sityation has revealed the
problems in the position of the international
0il companies, The large oil companies were
the only ones who had information on the
oil situation. A factor of uncerteinty is
implied in that the authorities do not have
the same perspective of the supply situation
a8 the international oil companies' head offices,
and in that this exerts considerable influence
on development. It is therefore necessary to
follow the oil companies’ plans closely, and
to have a full perspective of their activity.

5 As far as Norway is concer-
ned, the oil operation must be organized
in a way which allows strong state engage-
ment, not only in production, but also in
refining and distribution. This involves both
trade in oil to Norwegian consumers and the
refining and distribution of Norwegian oil
abroad, The structural development in the
international oil industry, which means that
trade in oil will be a state concern to a steadily
greater extent, emphasizes this greatly. It
will therefore be natural to cooperate with the
state 0il companies of other countries.

The organizational pattern of the Norwegian
petroleum operation must give the Norwegian
authorities control over prospecting activity,
the degree of exploitation and volume of
production, export and marketing, and the
large anticipated incomes. So far foreign oil
companies have held extraction permits om
the Norwegian continental shelf. In the future
they could come into the picture as con-
sultants, contractors and minority partners
instead.
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12.2.8 Problems of Public International Law

1. The international legal problems con-
cerning the continental shelf are handied
in detail in Chapter 12 in «Survey of the
0Oil Policy Question», printed as e separate
appendix to Parliamentary Report No. T,
1970—T1.

2. In the Geneve Convention on the con-
tinental shelf of April 20, 1958, which Nor-
way has signed, the continental shelf
ig defined ss the ocean floor and sub-
terrain in the submarine areas which are
bounded by the coast, to a depth of 200 meters
or es far beyond this limit es the depth of
the ocean permits the exploitation of natural
deposits. The technical development has since
resulted in the exploitation criteria becoming
of vital importance. The Royal Decree of
May 31, 1963, claimed Norwegian sovereignty
over the ocean floor off the coast of Norway,
as far es the depth of the ocean permits
exploitation of oceanic deposits, but not over
natural deposits and not beyond the medien
line in relation to other countries.

3. The boundaries of the Norwegian
continental shelf south of Lat. 62°N are
stipulated in agreements with Great Britain,
Denmark and Sweden. According to these
apreements, separate egreements will be
entered into on the exploitation of natural
deposits which extend on both sides of a
boundary line. This has occurred, for example,
in the Frigg field.

North of Lat. 62° N the boundaries of the
Norwegian continental shelf are not precisely
fixed. The question here is how far the con-
tinental shelf stretches towerds the great
ocean depths in the west and northwest
towards the Atlantic Ocean and the Arctic
Ocean, and the detailed boundary in the east
between the Norwegian and Soviet continental
ghelves.

4. The exploitation criterias,
on which both Norwegian and international
law are based, is problematical, in that the
boundaries for the continental shelves of
different countries shift in pace with the rapid
technologicel development, A main task of
the imminent United Nations' Conference on
the intermational law of the sea will be to
find more precise and definite criteria to
replace the exploitation criteria. Norway,
together with Austrelia, has presented a
proposal on economic zones of 200 nautical
miles, where the coestal nations shall have
sovereign rights over the natural resources,
including the resources om the ocean floor.
In those cases where the natural extension
of the land mass extends beyond the economic
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zone, however, the corstal nations shall main-
tain the rights which they have under present
international law.

Where Norway is concerned, the great
ocean depths begin within the 200 nautical
mile line along far the major part of the
coast. The special problems concerning out-
lying parts of the shelf are therefore of limited
concern to Norway.

5. Questions have been raised about
whether the resolutions of the Svalbard
Treaty apply to parts of the continental shelf
in the area off Troms/Finnmark and
Svaelbard Here the ocean floor connects
with the continental shelf at an ocean depth
(maximum 400—500 meters) which slready
indicates the exploitation of resources. These
areas constitute a neturel extension of the
land masses of the Norwegian mainland.
Under Norwegian and international law, based
on the exploitation criteria, Norway therefore
has sovereign rights over these areas, regard-
legs of the Svalbard Treaty.

8. The question of detailed boundaries
between the Norwegian and Soviet con-
tinental shelves in the Berents Sea
has been teken up with the Soviet Union.
Agreeement in principle has been reached
between the two countries to resume discussion
of this question.

7. The petroleum activities of Sval-
baerd, like all other activity on the island
group, comes under full Norwegian state
jurisdiction. Norwegian authorities, however,
are bound by the regulations of the Svalbard
Treaty on equel treatment for the citizens of
the treaty partners in access to certain types
of economic activity, including the petroleum
operation. Article 2 of the Treaty mentions
measures for protecting the natural environ-
ment of the island group, The relationship
between such measures and the regulations on
equal access for the citizens of treaty part-
ners to practise certain forms of economic
activity, raises difficult questions of balance.
Under the exercise of their legislative end
administrative authority, the Norwegian
authorities are obligated to undertake the
balancing involved here,

8. According to the Geneva Convention on
the continental shelf the operation on the
shelf must not interfere to an unwarranted
degree with shipping, fishing and other
measures related to the protection of the
ccean's living resources. Petroleum installa-
tions cannot be established in places where
they could interfer with the use of recognized
sea lanes.

If a large number of drilling platforms and
other installations should be esteblished in
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proximity to each other in the larger areas
of the North See, it could create diffi-
culties for shipping and fishing.
Solutions to these problems, which take into
consideration the above-mentioned economic
interests, must be developed. This could best
be accomplished through cooperation by the
North See countries.

9, The danger of pollution and other
damage to the environment from the petroleum
operation on the continental shelf also raises
international legal problems. These questions
must be clarified regionally and globally. It
ig in the Norwegian interest that this is done
as quickly as possible, before the petroleum
operation in the North Sea is of too large a
dimension. The fisheries in these national
waters impose & special responsibility on
Norway.

12,24 Strategic and Security Policy
Questions

1. When gas production comes into effect,
the total production in the whole North Sea
could aatisfy approximately 20 per cent of
Western Europe's consumption of oil eand gas
in 1980. This will increase the ordinary strate-
gic importance of the North Sea. In a situation
characterized by uncertain produec-
tion and increased competition of energy
resources, the Norwegian reserves will be of
increased importance.

2. 0il production in the ocean areas farthest
north could raise problems of its own. The
possibilities for solving these problems will
depend first of ell on international develop-
ment. An extension of cooperation and a
relaxation of tension betweeen the great
powers, which would also affect the northern
areas, would make it easier to find satis-
factory scolutions to our oil policy.

3. Ageinst this background it is important
to pecure a firm Norwegien leader-
ship of the exploration for and possible
extraction of oil on the northern parts of
our continental shelf. Norwegian netional
direction and control in these areas will also
be in the interests of the great powers.

12.2.5 Participation in International Organi-
zations in Connection with the Petro-
leurn OQperation

1. Importent energy policy problems are
increasingly prominent as international
problemas. These concern the world's
energy resources, transport problems, trade
problems, polution problems, etc. In these
fields we must therefore have increased inter-
national cooperation, both regional and global,
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between the producting countries and the
consuming countries.

Norway is 8 member of several organizations
which have special committees and other com-
missiona for energy questions, where oil and
natural gas play an important role.

2. The Organization for Eco-
nomic Development and Cooper-
ation (OECD) has a special committee
which works both with immediate problems
and with the long term energy question. The
activity includes, emong other things, the
examination of the national energy policies
of the member countries. In 1874 the QOrgani-
zation's most important task in the energy
sector will be to complete a study of the energy
situation in long term perspective, where the
question of the national exploitation of the
sources of energy will also be discussed. The
Organization also has an oil committee. This
works with current oil questions, and also
develops prognoses for supply and demand
of oil. In addition it has developed a crisis
plan for the distribution of oil. There Is a
group within this committee with top level
representation and limited membership, Nor-
way is now a member of this group.

3, The Economic Committee of
the NATO deals with energy questions,
including oil. Here also the supply situation
in a globel context will be made the object
of study.

4. Norway is presently a member of the
United Nations' Commititee on Natu-
ral Resources, which handles the petro-
leum question among others. Here special
emphasigs is placed on enalysing the energy
gituation in the developing countries and on
the development of plens for the natural
resources in the countries. Norway also parti-
cipates in the work of the Energy Committee
of the United Nations’ Economic Com-
mission for Europe (ECE). If oil
and natural gas cooperation between Western
Germany and Eastern Europe is extended,
this committee could play a more prominent
role, and could become a useful source of
information for Norway. The Confe-
rence on cooperation and secu-
rity in Europe (CCSE) could lead to en
activization of this cooperative body.

The United Nations’ Conference on the inter-
nationel law of the ses, which is expected to
take place in 1875, should alse be mentio-
ned. This will handle questions concerning
fishery boundaries and the boundaries of the
continental shelf especially. The Norweglan-
Australian proposal on economic zones has
glready been mentioned.

5. Norway perticipates in the Inter-
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national Maritime Consaultetive
Organization (IMCO), in e cooperation
which eims at hindering pollution resulting
from the transportation of oil by sea, among
other things.

6. In March, 1973, a conference was held in
London between the North Sea coun-
tries, where security and compensation
questions connected with the operation on the
continental shelf were discussed, It is intended
that this work be followed up. The Norwegian
opinion is that there is a clear need for
regional and global regulation of agreements
on these questions.

Further initiative was taken by Norway for
a sub-committee which is working with the
question of harmonizing the security regu-
lations for the petroleum operation on the
continental shelf, It is of great importance
that the security regulations are as uniform
a5 possible in the North Sea area, since this
would make the enforcement of the regu-
lations more effective, and would eliminate
the practical difficuities which would other-
wise oceur, especially for mobile devices. The
Norwegian Petroleum Directorate is leading
the work on the Norwegian side.

12.3 TRADE POLICY AND CURRENT
POLICY PROBLEMS

12.3.1 Importance for Balance of Payments,
Capital Balance and Currency Policy

1. Inthe Long term programme,
1974-—77, the export of petroleum products
from the Norwegian continental shelf, based
on sources which were known to be profitable,
was estimated a3 at least 11 milliard kroner
in current prices in 1977, compared to 360 mil-
lion kroner in 1973. For goods in total, with-
out ships and petroleum, an export value of
33.5 million kroner wes estimated for 1977.
The export of petroleum will thus constitute
about a fourth of the total export of goods,
including gas and oil. In the estimation of
the export of mineral and oil products, the
expanded capacity which will result from the
development at Mongstad, was taken into
consideration. The annual maximum produc-
tion quantities from the field in the Ekofisk
area were calculated in this estimate as ca.
22.5 million tons of oil and 15 milliard m? of
gas.

2. It is now reasonsble to estimate
with a considerably higher market price for
crude oil than that which was used as a basis
for the calculations in the long term pro-
gramme. On the basis of the new prices the
incomes from the petroleum operation could
be considerably higher than previously esti-
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mated, In 1980 the market price for crude
oil could lie in the area of ca. Kr. 385 per ton,
which corresponds to $ 9.00 per barrel, record-
ing to today's price level, or Kr. 620 in current
prices. The net export is now estimated at
ca, 30 million tons of oil and almost 30 million
tons oil equivalents of gas in 1980. In current
export prices this would have an export value
of ca. 37 milliard kroner. However, these
income estimates are uncertain because the
prices of oil and gas can fluctuate consider-
ably, Petroleum products, including crude
oil and natural gas, will thus assume &
dominant position in Norwegian exports. A
considerable part of the export incomes,
however, will correspond to payments of
debts, interest and dividends ebroad.

3. A major part of the investments in
petroleum extraction will consist of goods
and Bservices delivered from asbroad. This
will involve a strong increase in im-
porta. To the extent the petroleum incomes
are used to increase domestic demand, there
will be an increase in import surplus, with
increased import and reduced growth of other
exports other than petroleum products.

In the first years especially a considerable
part of the petroleum incomes will be drawn
out of the country in the form of loan instsll-
ments, interest and dividends. It is tem-
porarily difficult to fix this amount of money
precisely.

4. Our goods balance will radically change
character when the export of oil and gas
comes into effect seriously in the years
immediately ahead, These changes require a
reappraisal of our trade poliey.
Pressure on domestic reserves will increase.
Measures to stimulate export must therefore
be justified by offering an especially profitable
application of domestic resources, or by ser-
ving regional or other social interests. Through
the petroleum operation Norwegian business
will gaip competence within different indu-
stries which have s high degree of refinement,
such as deep water technology, petrochemical
technology, etc. These industries must also
develop their export, parallel with the rise
In export of oil and gas.

3. The Norwegian currency surplus will
contribute to creatinga strong position
for the Norwegian kroner inter-
nationally. In recent years there have been
exceptional changes in the currencies of a
number of countries. It must also be expected
that in the future individual countries will
find it necessary to undertake parity changes.
Such changes could involve a relative rise
in the value of the kroner in relation to other
currencies. This must also contribute to
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reducing the domestic price rise, and in the
long run will not harm those industries ex-
posed to competition.

6. The public incomes resulting from the
petroleum operation, provide the basis for
increasing the domestic consumption of goods
and services beyond that followed in the
Korvald government's long term programme.
With regard to the readjustments in working
and economic life which will result from such
an inereased income utilization, however, it
is not advisable that the use of gocds and
services in Norway, aside from in the continen-
tal ghelf, incresse to the same degree as the
public incomes from the petroleum extrac-
tion. Even if part of the income is used for
investments on the continental shelf, and even
if interest and dividend paymenis abroad
increase as a result of the extraction of oil
and gas, there will be & considerably inereasged
surplus in the balance of pay-
ments with other countries in
the latter half of the 1970's, if the oil incomes
are as anticipated.

7. Because the Gross National Produet
will increase as a result of the cil and gas
extraction, Norwegian develoepment
agsistance will increase accordingly when
Parliament implements its decision to donate
1 per cent of the GNP to developing countries,
in accordance with the request of the United
Nations. There will be an extensive increase
in Norwegian financial contributions to multi-
national assistance. The composition of our
duel contribution must also gradually be
converted in the direction of more financial
assistance. A part of the surplus in the
balsnce of payments could also be used for
the purchase of foreign ownership interests
in Norwegian business.

It could be difficult to direct loans and
liquidity to the extent that the surplus in the
balance of payments increases short term
private claims abroad. A reduction in foreign
borrowing and e gredual increase in out-
ward going long term capital
movement is also possible.

The export of capital from Norway must
primarily be administered by bodies under
gtate control, and according to guidelines
handed down by the political authorities.

12.3.2 Norwegian Engagement Abroad in
Connection with the Petroleum
Qperation

1. Norway is involved in the development
which is taking place within petroleum
technology, and in certain areas is on
the way to taking = leading position. This
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involves special technology in connection with
the petroleum operation on the continental
shelf, Mobile drilling platforms of a Nor-
wegian type are under construction in several
Norwegian shipyardy, and the licences are
sold abroed. A Norwegian developed type
of stationary platform, Condeep, is under
construction in Norway for British interests.

2. Norwegian shipowners have become
relatively strongly engaged in the petroleum
operation, especially with mobile dril-
ling platforms for exploration.
These are under contract at both Norwegian
and foreign shipards, in some instances
together with foreign interests. Norwegien
shipownera are also partners in foreign
registered drilling platforms. The employ-
ment of Norwegian registered platforms out-
side the Norwegian continentel shelf is con-
sidered as an export of drilling services, In
the national budget for 1974 this item is
estimated at 70 million kroner in 1973 and
730 million kroner in 1974.

3. Norwegian companies are engaged in
the exploration for oil and gas
abroad to some degree. As of the beginning
of the third quarter of 1973, currency per-
mits for ca. 120 million kroner were given,
mainly to cover operating expenses. The
activity often takes place in partnership with
foreign interests.

4. Norwegian companies could also become
engaged in the refining end distri-
bution of Norwegian produced oil abroad.
Norsk Hydro is on the way to developing its
own distribution apparatus in Denmark, In
regard to the general direction of state engage-
ment in the petroleum operation, it must be
assessed whether state interests shall also
become engaged at this point.

12.3.3 Trade, Shipping and Other Industrial
Considerations

1. The Ministry of Industry has included
a regulation in the extraction permits allotted
gince 1969 to the effect that Norwegian
goods and services shall be used to
the extent that this is competitively profitable,
These regulations are felt to be in the Nor-
wegian interests at present. The shipownera
and the Norwegian owners of mobile drilling
platforms do not want these regulations to
concern shipping services and services from
drilling platforms. They maintsin that the
regulation could be interpreted as an expres-
sion of preferential policy. This would weaken
the basic principle of Norwegian shipping
policy, and in the long run weaken the possi-
bilities for Norwegian industries to export to
the continental shelves of other countries.
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The purpose is not to give Norwegian indu-
gtry a preferential position. But Norwegian
industry must secure competitive access on
equal terms in an area which has been charac-
terized by well established connections bet-
ween companies and treditional suppliers.
It is Norwegian policy to develop Norwegian
activity, expertise and technology in as many
stages as possible in the petroleum operation.
But it is not desirable to stimulate too large
a volume of Norwegian deliveries to the
operation on the continental shelf.

2. An important task for Norwegian
shipping policy is to secure com-
petitive access for Norwegian ships on the
international market. The great majority,
at least 90 per cent, of the Norwegian mer-
chant fleet is exclusively employed in transport
between foreign countries. In a situation
characterized by increasing protectionism, not
least by the United States, it is important for
Norwegian suthorities to uphold the basic
viewpoint of its shipping policy, and to avoid
diserimination to the advantage of Norwegian
shipping, e. g. in connection with service and
transport from drilling and production plat-
forms on the continental shelf.

3. Norwegian owners of mobile
drilling platforms wish to compete
on an equal basis in other countries, in prefe-
rence to risking the limitation of this access
as a result of Norwegian preferential policy.
Norwegian shipowners today have interests
in more than 20 oil drilling platforms and
drilling ships, and further have a large number
of supply vessels in operation or under con-
tract. Therefore it is indicated that there
should not be any Norwegian preferential
policy concerning the transport of oil and the
servicing of platforms.

12.3.4 The Question of Financing

1. So far the petroleum operation, mainly
considerable exploration activity, has been
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financed by imported capital. In the
period 1965—-70 this was a net ca. 1 milliard
kroner. For 1971 and 1972 the figures are
850 and 1,150 million kroner respectively. For
the first half of 1973 the net capital import
was 1,170 million kroner. For 1974 the need
for foreign capital is assumed the oil sector's
estimated operational deficit, 3.4 million kro-
ner.

The future need for capital import will rest
especially on the tempo in oil exploration and
the degree of exploitation of the oil reserves.
The need will be reduced gradually, as the
surplus from the petroleum operation is
chennelled back into this sector.

3. The law on currency regulation of July
14, 1950, give the Ministry of Commerce,
through currency regulations, and the Bank
of Norwey (Norges Banlt) extreme powers
of attorney to regulate currency
transactions. The regulation permission
also applies to borrowing by the oil companies.
The regulation has so far been practised libe-
rally. Gradually, as Norwegian industry be-
comes stronger in delivering to the operation
on the continental shelf, it could be neces-
sary to tighten the reguletions on the supply
of credit to the petroleum sector.

3. The Norwegian State Oil
Company (Statoil), which holds 50 per
cent of the share capital in the pipeline com-
panies Norpipe A/S and Norpipe Ltd. UK, has
partially financed its operation through loans
from the European market. Further borrow-
ing must be coordinated with other Nor-
wegian loan transactions abroad. It could
be ezpendient to undertake this borrowing
on a broad basis. According to the inform-
ation now available, the cheapest solution
could be to let the state undertake the neces-
sary borrowing on behalf of the company.
In the long term view, however, the operation
could be mainly financed from Norwegian
sources,
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CHAPTER 13

Further Research and Study

Prepared in cooperation with tre Minisiry of Education and Ecclesiastical Affairs and
the Ministry of Indusiéry.

13.1 INTRODUCTION

1, The incomes anticipated in the years
ahead will make Norway a materially richer
society, This will provide Increased opportu-
nities for solving large and important socisl
problems, and for improving conditions for
those parts of the population which have
lagged behind in the development of prospe-
rity. The petroleum operation could be under-
taken in coastal districts which have laced
economie, activity, and it will confront indu-
stry with new and challenging tasks. The
petroleum operation and the increased in-
comes, therefore, will confront Norwegian
society and the political authorities with e
greater opportunity for choice of the
future, than there has been previously.

In order to exploit this opportunity, an
extensive research and development will be
required. Because the problem discoveries will
strongly influence all parts of social life, such
a program must not be especially directed
towards this factor, but must embrace the
entire gocial development.

In this chapter research and development
are discussed in connection with the individual
tasks in the other chapters.

2., The Government places great emphasis
on exploiting the opportunities the petroleum
operation and petroleum incomes offer for
developing a qualitatively better
society. In order to accomplish this, it
is very important that there is the capability
for exploiting the knowledge, insight and
techical know-how available through research,
teaching, industry end the public administra-
tion and planning apparatus. Emphasis must
especially be placed on research and study
activity which clarify the requirements for a
greater equality in living conditions for diffe-
rent districts and groups, the prevention of
social and heslth problems, and the develop-
ment of production favourable to the environ-
ment and resources.

The petroleum activities and the use of the
increased incomes will lead to increased read-
justments and migration. This challenge must
be met by exploiting the knowledge which we
already have on such conditions, so that the
social problems and the inbalance in the distri-
bution of benefits and burdens are

minimized. The working environment and
local societies must be developed, so that there
are fewer problems for the weaker groups,
New social research will not be of help
in the immediate future. But if it is entered
into in a larger sense, parallel with the ordi-
nary planning and administration, in the long
run it can influence sociel planning and indu-
stry.

The research areas involved here, are those
which would be given high priority in any
case, but which are of especielly great im-
portance in meeting the opportunities and
challenges which are inherent in the petro-

leum operation and the use of the increased
income.

3. The petroleum activities represent s
new challenge for Norwegian industry.
Engagement in exploration, production and
distribution can be on & large scale. Exten-
sive technological knowledge is
required fo exploit these opportunities, and
to establish e bagis for the elected bodies to
control and direct the new operation.

It will be possible to build on the basic
knowledge elready available in our educational
and research institutions. The knowledge
constantly acquired through industry, can
largely be adapted for use in the new ope-
ration. We already have several examples
of such a rearrangement. New institutions
must be established with caution. It is
probably most edvantegeous, if the existing
institutions for industry and research re-
organize their activity, and orient themselves
to the new tasks.

4. When a choice must be made between
two alternatives, the conception of the adven-
tages and disadvantages will depend on who
assesses, their positions, time perspectives,
interests and wvalues. Interest and
value conflicts could occur between
Norway and other coutries, between social
groups, between sectors of industry and
between generztions. The individual groups
will attempt to further their goals by in-
fluencing the formulation and definition of
the study and research tasks. Care must there-
fore be taken that the direction is not domi-
nated by established special interests. Also,
groups which do not have the possiblity of
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formulating their own research needs, must
have their interests taken care of.

5. Reseerch is usually a long term
measure. It often takes severa] years from
the time the initiative for a research program
is taken, until the results are available in such
a form that they can be used in production,
administration or social planning. Even if
there is considerable uncerteinty connected
with the Norwegian petroleum operation, it
can be anticipated that the operation will
be an element of long duration in Norwegian
economy and society. It is first and foremost
in the long term perspective that research can
play an important role, through the develop-
ment of new knowledge and understanding.
But at the same time it is in periods with
great changes and readjustments that research
can especially contribute new insight.

Still, in some fields the research inputs will
be & necessary link in current acti-
vity, and should precede the economic acti-
vity. Certain research explorations of the
continental shelf and parts of the technical
research are of this nature.

6. Even with the moderate tempo in the
petroleurn operation which the Government
plans, it is clear that the consequences in
individual arees will be strongly noticeable
in only a few years time. Where readjust-
ments occur, there must be alternmatives for
directing the development, 50 that the advan-
tages ere exploited and the disadvantages
limited as much as possible.

Norwegian society is already well equipped
in severa! of the areas discussed here. How-
ever, the ability to exploit availeble
knowledge should be improved. In a
number of areas the petroleum operation raises
the neeed for new thinking. Many of these
consequences, though, will not differ funda-
mentally from other consequences and read-
justments on which there is already consider-
able knowledge. Research and studies must
not be an excuse for putting of activity.

7. Much could be gained through greater
contact between all levels of the research and
consumer milieus, Planning of more long term
research and the building up of cormpetence
should teke place in close contact with the
consumers and the groups concerned.

Royal Norwegian Couneil for Scientific and
Industrial Research (NTNF) has established
a well developed mediation appa-
ratus for industry, mining and building and
construction activity., The Agricultural Re-
search Council of Norway (NLVF) and Nor-
weglan Fishery Research Council (NFFR)
function correspondingly for agriculture and
fishing. Norwegian Research Council for
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Science and the Humanities (NAVF) plays a
central role in the more long term building up
of competence., Further, the Norwegian Fund
for Market and Distribution Research could
be of importance for the research and study
of trade and private services. However, the
structure of the research councils must also
change s the need indicates. The Government
will present a parliamentary report on research
policy where these questions will be discus-
sed more closely,

8. Socially directed research,
i, e. research which is directed towards social
problems in a wide scope, and which shapes
some of the basis for public policy end social
planning, has a much weaker mediating and
contact apparatus at present than the other
research fields.

The readjustments resulting from the petro-
leum operation, end the increased demand for
stronger social direction will increase the need
for such an apparatus, Therefore 2 Rese-
arch Council for Soecial Plaen-
ning wil be created. It will presumahbly have
close cooperation with the other research
councils, Detailed guidelines for the new re-
search council and the date for its etablishment
will be discussed in the previously mentioned
research report.

13.2 IMPORTANT AREAS TO EXAMINE
1, The increased public incomes will provide
the basis for increased public input in & num-
ber of aress, including research, study and
development work. The purchase of foreign
research results will be more possible, but
Norwegian competence will be necessary to
appraise and exploit such results. It goes
without saying that the resources of a small
country like Norway, not least in regard to
personnel, will make it necessary to select
the most important tesks. A
strong input of money and personmne] for
solving individual tasks must partially depend
on the cost of the input in other fields.
2, Accordingly, certain tasks must
be given high priority:
~— understanding of life in the ocean and
factors which influence it
— knowledge of the continental shelf and
the resources found on it
— technology for participating in and con-
trolling of exploration for and extraction of
petrolenm
— technology for the participation of Nor-
wegian industry in petroleum related
activity and also for selected branches
of industry which are faced with strong
competition from the petroleum operation
— the basis for social planning, to
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obtain better understanding of and control
over readjustments in working life, indu-
stry and settlement

— petroleum as a link in the
resource perspectives

— relationship with other nations and
economic power groups

3. The effect must take placeon several
levels:

— First of all it will be necessary to direct
the basic knowledge. This involves
knowledge of the shelf itself, ways of
using petroleum, the effects on the natural
environment and what is taking place in
our own society.

— There will also be a need for mapping
and registering the actual condi-
tions and development tendencies, and a
systemization of such knowledge. It is
important to follow and utilize experiences
of countries, as well as their research and
study work, and to participate in inter-
national research programs.

—- Thirdly, there is a need for extensive
consequence analyses on the
basis of the knowledge available at each
point in time, with the object of analysing
and making prognoses of development.
These anelyses must include the direct
consequences for the natural resources and
environment, as well as for economic life
and settlement.

- Forthly, there must be an attempt to
exploit both new and previ
ously established knowledge,
so that it is utilized by the elected bodies
and in administration and industry.

4, A central area of research is the conse-
quences the petroleum operation will have for
life in the ocean. The exploitation and
protection of fish resources connected with
the continental shelf is of vital importance
in a global resource and food supply perspec-
tive. But the petroleum resources are limited,
and will gradually be drained, while the fish
resources can be renewed, It is therefore
basically important that petroleum extraction
is carried out without damaging the fish
resources and the possibilities for exploiting
these in the future. Norwegian oceanic re-
gearch, as well at the newly organized
measures under the Norwegian Fishery Re-
search Council and the fishery's education at
university level will be of valuable assistance
here.

High priority must be given to a program
for observing pollution conditions in the ocean
environment and changes in living conditions
for the organic resources. International
cooperation is necessary, 3o that this observa-
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tion can include the entire ocean area con-
cerned with the petroleum operation on the
Norwegian and adjoining continental shelves.

Ocean research is generally a demanding
research aren. In addition to an increase in
total input, it will be necessary to transfer
input to the fields within this erea which are
especially important for surveying the pos-
sible effects of the petroleum operation.

In stipulating concession terms, the aim
should be to have the claimholder carry a
considerable share of the costs of research
and development on hindering and mastering
possible oil spills and other forms of pollution.

5. Research of the continental
shelf should be undertaken by our own
research institutions to the greatest degree
possible. This includes research on what the
shelf consists of, the structure of the rock
formations, and the contents of and possibili-
ties for discoveries of petroleum and minerals,
Norwegian compentence for evaluating the
dimensions of petroleum discoveries and the
security question connected with production
and landing, must also be further developed.
Such knowledge and the technical basis for
control and direction of exploration and ex-
traction is of the greatest importance, Admi-
nistration here involves directing other petro-
leum ectivity as well as its indirect comse-
quences.

6. There is a good technical hasis for
Norwegian participaiion in and
control with the exploration and
extraction on the continental shelf. Continen-
tal shelf technology is still in the starting
stage, 80 that the traditional oil producers do
not have considerably more experience than
we do. This especially applies to the depth
and climatie econditions which exist on the
Norwegian continental shelf. Research and
development work aimed at solving problems
in exploration, extraction and landing from
the greet ocean depths, will be given high
priority.

In order to meet such challenges, and to
exploit the opportunities, individual parts of
industry oriented research and development
must be stressed. Exploration for, extraction
and processing of petroleum, and the produc-
tion and equipment for such activity require
a strong increase in competence in & number
of areas which are all very resource intensive.
The basis for allocating priority to research
input in this field must be the industry policy
and general sociel aims.

After a discovery is made end put into
production, there will slso be a need for
control and direction. Research and develop-
ment must put Norway on a level with foreign
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extraction interests and capable of appraising
their operational presentations as much as
possible.

7. Norwegian industry is already
engaged in the pelroleum operation on broad
fronts, Through energetic development work
a good besis has been established for the
Norwegian production of drilling rigs and
production platforms. In addition experience
is being amassed in all phases of exploration
activity. The operation of refineries and the
petrochemical industry could have secondary
effects through knowledge, which could contri-
bute to developing other branches of industry
further. Industries with small profit margins
which produce for export, or which are faced
with strong competition from imported goods
on the home market, will be tapped of workers
in the pressure situation which is anticipated.
To reduce the effects of these readjustments
it would be practical to strengthen the techno-
logical level in the individual fields within
these branches.

In addition, considerable emphasis will be
placed on not tying research and development
input one-sidedly to exploralion and extrac-
tion, but also gradually to s greater degree
to activities aimed at exploiting and process-
ing petroleum raw materials, On an inter-
national scale our inputs in these areas will
always be modest. Our building up of indu-
stry must therefore be based on cooperation
with foreign research institutes and companies.

8. The basis for social planning in
a wide relationship must be strengthened.
The goal must be to assure the elected bodies
control and direction of social development
generally. There is a special need for direec-
ting the refcrm processes resulting from the
petroleum incomes.

Through the creation of the Research Coun-
cil for Social Planning the socially directed
research and the competence already available
can be better exploited. In addition, it is ex-
pected that this will contribute to stimu-
lating the research milieus to work with more
practical social problems.

With further development emphasis must
be placed on realizing a geograpical
distribution of production, including the
service trades. The possibility of splitting
the operation up into smaller units than has
gso far been natural according to traditional
technological and economic assecsments, will
be analysed.

As a result of petroleum extraction and
the growth in the protected industries,
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opportunities will open up for many persons
to obtain better paying and more satisfactory
work. Among other things this will require
more advanced schooling. Research on adult
education and changing of place of wark will
therefore be even more important than it is
today. Through research on the
labour market means must also be
sought for increasing the occupational parti-
cipation of young people, the elderly, persons
with limited occupational choice and persons
who wish a shorter than normal working
time, while at the same time there should be
an attempt to satisfactorily solve problems
in the homes. There must also be an attempt
to learn more about living conditions for
different groups in the population, and to
correct undesirable development as much as
possible.

9. In order for Norway to contribute to
the formation of an international
resource policy, it is necessary to
direct basic information. The petroleum
resources not only represent a possible source
of energy. They also provide the basic raw
materials for a very wide spectrum of other
products. Input in this field must be assured,
independent of Norwegian competence and in-
formation. This applies not only to the
dimensions and use of the resources, but also
to ownership conditions end possibilities for
management.

10. We must expand our knowledge on the
effects which the petroleum activities will have
on Norway’s relationship with other na-
tions and with multi-national companies.
The petroleurn income offers new perspectives
for Norwegian development assistance and
Norwegian trade policy towards develop-
ing countries. There are several re-
search miliens with knowdledge in this area
which can be better exploited. We will thereby
be betier able to offer help which the in-
habitants of these countries need.

Other strategically important pgoods in
addition o petroleum, such as different ores
and metals and certain foodstuffs, are supplied
by a fews nations which are also developing
countries. It is expected that these countries
will attempt to direct their economies towards
a merger according to the pattern now evident
among oil exporters. The consequences of
such & development should be analysed even-
tually. To prevent an exhaustion of these
resources, it should also be a goal to lmit the
consumption of these raw materials,






