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Preface
Over the course of 37 years, we have built up a technically advanced oil and gas
industry. The petroleum industry in Norway is a high-tech locomotive with spin-offs
and ripple effects that affect the entire nation.

The oil and gas industry is the country's largest source of income. Thanks to its 
oil and natural gas, Norway has become a rich country, both in terms of money 
and knowledge.

Oil production on the Norwegian Shelf peaked in the summer of 2000 and is now
declining. We do not explore as much as we used to, and the activity level is falling.

As a professional body and employer's organization for oil companies and supplier
firms, one of OLF's most important tasks is to help ensure that the Norwegian Shelf 
is an attractive area for investment and activities.

The industry needs larger exploration areas and competitive framework conditions.
Fiscal changes have been proposed that will make it more profitable for the industry
to increase exploration activities, while also making it more economical to extract oil
and gas from the smaller fields. Measures must be implemented to stimulate more
activity and good exploitation of the oil and gas resources in the years to come.

On this basis, OLF has commissioned a report on social perspectives concerning the
oil and gas activities. The report was prepared by Asplan Viak Stavanger AS. Dr. Ing.
Even Lind and Cand. Polit. Lise Haaland Eriksen have shared the primary responsibility
for developing the report.

The social perspectives report addresses the significance of the petroleum industry
for industrial and welfare development in Norway, exploration areas and access to
resources, safety, technology and expertise, as well as environmental challenges and
coexistence among marine industries.

Values must be created before they can be shared. If we are to ensure a high level 
of welfare for generations yet to come, it is essential that the oil and gas activities
last as long as possible.

January 2004

OLF The Norwegian Oil Industry Association
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The Norwegian Shelf at a crossroads

Up to the present, we have produced and sold only slightly
more than one-quarter of the estimated total oil and gas
resources on the Norwegian Shelf. About one-half of the
country’s total petroleum resources are located in discoveries
that have not been approved for development or in deposits
that have not yet been discovered. This represents 
enormous values which could provide a foundation for 
a high and stable activity level for many years to come.

However, the fact that the Norwegian Shelf shows no signs of growth gives grounds for
serious concern. The size of discoveries is shrinking and more oil and gas is produced than
we find through new exploration activity. There are few planned development projects
remaining, and investments in the petroleum industry will be cut in half during the course 
of three to five years.

Realization of the remaining oil and gas resources on the Shelf forms the basis for further
development of the Norwegian welfare state.

The Norwegian Shelf is experiencing tough competition when it comes to keeping the oil
companies interested, in part because of the increasing number of international areas being
opened up to petroleum activities.

There are many and difficult challenges facing the Norwegian oil and gas industry. It is
important that we strive to increase exploration activity in order to discover and develop
new fields. It is also important that we develop smaller discoveries, particularly those near
existing infrastructure, as well as increase and extend production from fields that are 
already in operation. If we are to achieve positive effects for the society at large, it is
important that we maintain a strong Norwegian petroleum cluster.

The petroleum activities must continue to operate in coexistence with fishery interests 
and within a prudent environmental framework.

The presence of the oil and gas industry also represents an important contribution to the
overall Norwegian marine emergency preparedness scenario.



CREATION 
OF VALUE 
AND WELFARE
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The country’s most important industry
Through the course of nearly 40 years, the petroleum industry has developed into the country's
largest industry and the most important foundation for the Norwegian economy, as well as 
business and industry. The industry forms the basis for value creation, development of expertise,
technology and industry, as well as employment. A significant share of the State's revenues come
from these activities. The oil and gas industry also plays an important role internationally.

In the last three years, the petroleum activities have accounted for value creation of NOK 270-330
billion, measured in gross product. In 2002, the industry's contribution to the country's overall
value creation was twice the size of the contribution from all other industries together. The oil and 

gas activities accounted
for 20 percent of value
creation in Norway. In
addition come the ripple
effects for the supplier
industry, refining and
petrochemical industries.

The export value of the
petroleum activities has
varied as a result of
changes in the price of 
oil and production level.
In 2002, exports of 
crude oil and natural gas
amounted to NOK 265 
billion, which translates
into nearly 45 percent of
the country's total exports.

The oil and gas industry 
is part of the interplay
with other industries, 
and it adds value to the
Norwegian society in 
the form of demand for
services, new technology,
expertise, products and
jobs in other parts of
Norwegian business and
industry.

The petroleum activities
provide the State with
huge revenues. Taxes and
fees, the State's Direct

Financial Interest (SDFI) and dividends from Statoil and Norsk Hydro constitute the most important
sources of income.

The State's net cash flow from the petroleum activities includes taxes and fees, as well as the net
cash flow from SDFI. Through SDFI the Norwegian State has direct ownership interests in most of
the oil and gas fields as well as the infrastructure on the Norwegian Shelf. Thus, the State pays
part of the investment and operating costs and receives a proportionate share of the income on 
an equal footing with other licensees. SDFI is managed by the State-owned company, Petoro.

OLF SOCIAL PERSPECTIVES

CREATION OF VALUE AND WELFARE

Gross product for selected industries. The gross product for all of the country's 
industries together forms Norway's gross domestic product, GDP.
Source: National accounts/Statistics Norway

Export of goods and services. Source: National accounts/Statistics Norway

GROSS PRODUCT FOR SELECTED INDUSTRIES, BNOK

EXPORT OF GOODS AND SERVICES, BNOK
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There has been a signifi-
cant increase in the
State's net cash flow from
the industry over the past
three years, peaking in
2001 at NOK 250 billion.
In 2002, the net cash
flow amounted to NOK
173 billion. In the same
year, the oil companies
paid NOK 92.1 billion in
taxes and fees to the
State. This is the second
largest sum since 
production of oil and gas
started in Norway. The
special tax accounted for
60 percent of the total. 

Increased competition for the Norwegian Shelf 

Production on the Norwegian Shelf is rising, and it is expected to peak in 2006. However, exploration
activity, discovery rates and investments are dwindling, and several fields are approaching their
decline phase. Forecasts indicate that investments in the petroleum activities will be cut in half
during the course of three to four years.

The profitability of the oil and gas industry is declining. Return after tax has been substantially
reduced since the 1980s, and the industry shows less deviation from other industries than before.
During the period 1993–2002, wage growth in the oil industry has been stronger than in other
industries. At the same time, the Norwegian Shelf is experiencing increased competition for the
interest of the oil companies. New areas that were previously unavailable have now been opened
up for petroleum activities.

The companies base their exploration drilling decisions on assessments that incorporate various
types of risk and uncertainty. Anticipated discovery rate, discovery size and profitability are the
most important criteria. The companies want to secure a return that offsets the costs and risk
associated with the overall exploration activity. During the 1970s and 1980s, oil and gas discoveries
on the Norwegian Shelf were of such a size and quality that, even with high taxes and significant
State ownership interests, they were attractive. As the discoveries on the Shelf shrink, Norway's

position in the inter-
national competition 
for the companies' 
capital and expertise is
weakened. There is an
increasing danger that 
oil companies currently
involved in Norway will
slowly reduce their 
activities and that new
players will not find 
the Norwegian Shelf
interesting.

Taxes and fees paid in BNOK. Source: National Accounts and State Budget

NEW OPPORTUNITIES
OPENING UP ON THE

INTERNATIONAL ARENA

TAXES AND FEES PAID, BNOK

Available and unavailable areas for petroleum activities in 2002 as 
compared with 1990. Source: OLF
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The Petroleum Fund

Funds have been channeled to the Norwegian Petroleum Fund 
since 1995. The Fund is a buffer that is meant to provide greater 
freedom of action in economic policy if the price of oil declines 
or mainland economic activities should fail. It is also intended to 
be a tool to handle financial challenges linked in part to an aging 
population and declining petroleum revenues. The Petroleum Fund
amounted to NOK 800 billion at the end of 2003.

The supplier industry

When oil and gas was discovered in the North Sea, one of the
political objectives was for the resources to form a foundation for
the development of a Norwegian oil and gas industry. Transfer of
expertise from abroad and the building up of Norwegian activities
were important aspects of this development and a competent and
competitive Norwegian supplier industry has gradually developed
around the oil activities. The Norwegian supplier industry includes
drilling and well service firms, subsea contractors, catering firms and
supply bases, and it is world leading when it comes to seismic, subsea facilities and floating 
production solutions. Major international supplier and technology companies have established
themselves in Norway, and they play an important role in developments on the Shelf. These 
companies represent significant value creation and employment.

Hospital operations
for five years
In 2002, the State
received a net cash
flow of NOK 173 billion
from SDFI and through
taxes and fees from
the oil and gas activiti-
es. This is enough to
keep every hospital in
the country running
for more than five
years.

Source: SINTEF Unimed–

”In 2003, the overall activity level for the suppliers on the Norwegian
Shelf has been slightly higher than last year. The increase has
primarily come within platform-based services. The future activity
for the suppliers depends on the actions taken to maintain activity
in existing areas, as well as the opening of northern areas. The
oil industry depends on a vital supplier industry that can offer
and deliver the necessary services to achieve the long-term 
development path. The suppliers possess the expertise, resources
and technology that can contribute to achieving this goal.”

Managing Director Jorunn Sætre, Halliburton

CREATION OF VALUE AND WELFARE



Exports from Norwegian business and industry and
internationalization of Norwegian companies are very
important to the country's overall value creation and
welfare. The petroleum industry plays an important
role in this context. British authorities estimate the
global market for petroleum-related goods and 
services at approx. NOK 1600 billion per year. In 2002,
the Norwegian petroleum-related supplier industry 
had international sales amounting to a scant NOK 30
billion. INTSOK, a foundation promoting international-
ization of the Norwegian petroleum activities, hopes
to double these sales by 2005.

The competitiveness of the
Norwegian Shelf

Kon-Kraft is a cooperation project between the 
authorities, the oil companies, the supplier industry,

shipping activities, professional organizations, research institutions and the finance industry. 
The purpose is to improve and strengthen the competitiveness of the Norwegian Shelf and ensure
stability and predictability in development activities. Kon-Kraft is led by the Topplederforum 
(Senior Management Forum), which is a meeting-place for senior managers in the participating
organizations. The Ministry of Petroleum and Energy leads the Topplederforum. In 2003, Kon-Kraft's
work has been focused on projects relating to activity level, tax, reputation and cost trends.

In the Activity Project and the Tax Project,
Kon-Kraft illuminated changes in the 
industry's framework conditions that could
lead to increased activity on the Shelf. 
The status of the industry's public image
was presented in the Reputation Project,
and more work will be done on this project
by the industry. The Cost Project started 
in the fall of 2003 and provides a more 
in-depth documentation of the cost 
picture on the Norwegian Shelf, as well 
as a comprehensive picture of potential 
measures to ensure efficient resource
exploitation and future activity.

Industrial activity and employment
Development and operation of oil and gas fields provide a basis for significant business activity
and employment. In addition to direct employment in the oil and gas industry, the activities 
generate substantial ripple effects in other industries and in the public sector. In 2003, more than
16,300 people were employed in the operating companies and about 60,300 in petroleum-related
supplier firms. In addition, the industry also provides spin-off effects for indirect suppliers in 
addition to its impact on consumption. The consumer effects come as a result of the fact that 
all of those employed in connection with the petroleum activities spend their wages on general
consumption such as food, clothing, recreation, household items, travel, etc. This provides a basis
for additional business activity and employment.

Rogaland has about one-half of the petroleum-related employment. The supplier industry in 
the county is varied and covers most stages in the value chain from exploration activity via 
development to operations.

OLF SOCIAL PERSPECTIVES

FMC Kongsberg Offshore
FMC Kongsberg Offshore is one 
of Norway's largest suppliers in the
petroleum industry. In cooperation
with oil companies in Norway, the
company has developed technology
within standardization and modular-
ization of subsea installations. 
FMC Kongsberg Offshore has made 
a strong mark in the international
market, and is one of just four 
players worldwide to offer complete
subsea production systems.–

10 ”Almost everyone perceives the
oil and gas industry as being
important for employment, 
business and industry in Norway.
It is perceived as having great
significance for the welfare state
and social schemes in Norway.”

MMI 2003
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About 20 percent 
of those employed 
in Rogaland work in 
petroleum-related 
activities.

Calculations based 
on investments and 
operating costs show 
that about 225,000 
people were directly 
or indirectly involved in
the oil and gas activities
in 2003. This accounts 
for nine percent of the
total workforce. In 2003,
investments amounted 
to NOK 65 billion and
operating costs amounted
to NOK 33 billion.

Optimism in Hammerfest
Investments of NOK 45.3 billion are planned in connection with the Snøhvit development.
Nearly half will be spent on Melkøya Island, just outside of the Hammerfest harbor basin.
Melkøya will be the site of Europe's first LNG factory and land plant, scheduled for 
completion in 2006. The industrial community in Northern Norway has secured significant 
contracts for deliveries in connection with this project. In the summer of 2003, 850 workers
were busy on the plant. This number will gradually increase to 1200. About 175 man-years will
be in swing when the gas plant commences operation in 2006. In addition come ripple effects
that will bring about 300 jobs in the local community. The municipality of Hammerfest expects
to gain about NOK 100 million per year in property taxes from the plant.–

Persons employed in or in connection with the petroleum industry, divided by
county/region. Source: Aetat

PERSONS EMPLOYED IN OR IN CONNECTION WITH 
THE PETROLEUM INDUSTRY, DIVIDED BY COUNTY/REGION

Employment effects of the petroleum activities. Source: Aetat and Asplan Viak

EMPLOYMENT EFFECTS OF THE PETROLEUM ACTIVITIES

CREATION OF VALUE AND WELFARE
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Challenges – creation of value 
and welfare
In June 2002, the Government presented Storting White Paper No. 38 (2001-2002) "On the oil and

gas activities". The Ministry of Petroleum and Energy has estimated that, by 2050, the difference 

in value creation between the long-term development scenario and the gradual decline scenario

will be in the order of NOK 2000-4000 billion. The industry and the authorities agree that the

long-term development scenario can be achieved while simultaneously safeguarding the environ-

ment and safety. This will, however, be 

a challenging task, and it is essential

that the return on investments made 

on the Norwegian Shelf is competitive 

in international terms.

There are significant challenges entailed

in achieving the ambitious production

targets that lie in existing fields, and 

in achieving steady, higher resource

exploitation in line with the long-term

development scenario. The main 

challenge for the Norwegian Shelf is 

to increase production from fields that

are already in production, prove and

develop smaller fields in connection 

with existing infrastructure, increase

exploration activity in new acreage to

find and develop new fields and maintain

a strong Norwegian supplier industry and

petroleum cluster.

Production profiles for the Norwegian Shelf according to the
long-term development scenario and the gradual decline 
scenario. Source: MPE

PRODUCTION PROFILES FOR THE 
NORWEGIAN SHELF, MILLION SM3 O.E.

ANNUAL PRODUCTION OF OIL AND GAS
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AREAS AND
ACTIVITIES

Securing a steady and high level of activity in the petroleum
industry is one of the main challenges we face. Norway
must ensure that the resources are accessible and that
we can operate efficiently and profitably.

13
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Substantial resources remain 

In 2002, 45 fields were producing on the
Norwegian Shelf, 40 in the North Sea and
five in the Norwegian Sea.

The NPD has estimated the total recover-
able petroleum resources at 12.8 billion
Sm3 oil equivalents. This is a decline of
one billion Sm3 compared with the
resource accounts at the end of 2002.
The change is the result of a reduction 
in the estimates for resources yet to be
discovered.

There are major geographical differences
in the resource scenario on the
Norwegian Shelf. In the North Sea, which
is the most mature area, nearly half of

the oil resources have been sold and delivered. Nevertheless, it is here that the greatest remaining
resources are found. The picture for the Norwegian Sea is more open, while for the Barents Sea,
the bulk of the estimated
resources have not yet
been proven. The overall
resources are estimated
at 3.6 and 1.2 billion Sm3

oil equivalents respectively.

Due to the differences 
in the resource base,
however, expectations 
for the volume of 
undiscovered resources 
are the same for the 
North Sea, the Norwegian 
Sea and the Barents 
Sea. Roughly speaking, 
one-third of the resources
are located in each of 
these three areas.
In spite of the fact that there are substantial resources remaining on the Norwegian Shelf, more 
oil and gas is produced than is mapped in new discoveries.

More from each field

The anticipated average recovery rate for oil fields on the Norwegian Continental Shelf is estimated
at 45 percent. A one percent increase in reserves in existing fields amounts to 240 million barrels
of oil equivalents with a value of NOK 20-30 billion. Several fields on the Norwegian Shelf have 
a recovery rate for oil that is very high in an international context, for example Statfjord, Oseberg
and Draugen, all of which are expected to achieve a rate of more than 60 percent before 
production ceases.

Increased knowledge about the fields and application of new technology has provided a basis for
increased production. The objective is to achieve a recovery rate of 50 percent for oil fields and 
75 percent for gas fields. This will require a strong commitment to research and development and
application of technology in the years to come.

The resource situation on the Norwegian Shelf. Source: NPD

THE RESOURCE SITUATION ON THE NORWEGIAN SHELF

Petroleum resources divided by area. Source: NPD

PETROLEUM RESOURCES DIVIDED BY AREA, PERCENT
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AREAS AND ACTIVITIES

Rising 
production

Production continues 
to rise and is expected 
to peak in 2006. Oil 
production has remained
at a high and stable level
since 1996. Forecasts 
indicate that the gas 
market will grow and in
about ten years, gas will
account for half of the
production. As of today,
Norway is the third largest
exporter of oil with 3.1
million barrels per day. 
As regards gas, we are
number four with 64 
billion standard cubic
meters per year.

Declining 
exploration
activity 

Wildcat wells must be
drilled if we are to find 
oil and gas. Exploration
wells include both wildcat
wells and appraisal wells.
A wildcat well is the first
well drilled on a potential
discovery, while an
appraisal well is drilled to
determine the extent and
scope of the discovery. 
14 wildcat wells were dril-
led on the Norwegian
Shelf in 2002, while 15
were drilled in 2003.
These figures are among
the lowest since the
petroleum activities 
started in Norway. The

forecasts for 2004 are also low. The last significant discovery made was Ormen Lange in 1997.

New exploration areas

In recent years, the authorities have increased the degree of predictability as regards the license
award system. There have been annual awards in mature areas of the North Sea from 1999 to
2002, the so-called North Sea awards. There have also been license awards in less mature areas 
on the Continental Shelf every second year.

Historical production and forecasts for total production. Source: NPD

Exploration activity trends on the Norwegian Shelf. Source: NPD

EXPLORATION ACTIVITY TRENDS ON THE NORWEGIAN SHELF,
NO. OF EXPLORATION WELLS SPUDDED PER YEAR

The Ekofisk field
When the Ekofisk field started production in 1971 the expected
field lifetime was about 20 years, and the license period ran to
2011. It was assumed that the recovery rate would be about 
16-18 percent of the total resources of 8.7 billion barrels of oil
equivalents. The combination of increased reservoir knowledge
and technological development – together with an extension of
the license period to 2028 – has raised the recovery rate to 46
percent - with the goal of reaching 50 percent.–
HISTORICAL PRODUCTION AND FORECASTS FOR TOTAL PRODUCTION,

MILLION SM3 O.E.
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May 2003 marked the first ever announce-
ment of a licensing round with predefined
exploration areas in mature parts of the
Continental Shelf. The area encompassed
mature areas both in the Norwegian Sea
and the North Sea, and the system replaces
the annual North Sea awards.

The Ministry of Petroleum and Energy will
continue the practice of awards every
second year in less mature areas of the
Continental Shelf.

In order to ensure activity in awarded acreage, the authorities have looked at production licenses
where exploration activity has been low or non-existent in recent years. About 25 production 
licenses fell into this category. The NPD will conduct a dialogue with the companies to identify the
reasons for low activity in these licenses, as well as propose measures to increase the activity.

Lofoten and the Barents Sea 

Together with the Barents Sea, the deep water areas in the Norwegian Sea and off Lofoten are

considered to be petroleum provinces where large discoveries could be made.

Developments in petroleum activities on the Russian side of the border are an important factor for

the activity in the Barents Sea. Planned production start from the large Prirazlomnoye oil discovery

is at the end of 2005. The Snøhvit field is being developed outside of Hammerfest, with planned

production start-up in 2006.

The conclusion of the impact assessment for petroleum activities in Lofoten and the Barents Sea

(ULB) is that normal operations will not entail significant environmental consequences in the sea

area. It will, however, lead to CO2 emissions. There will be minor but manageable negative effects

in relation to the fishery activities. Year-round activities will also lead to significant positive effects

in relation to value creation and employment both locally, regionally and nationally.

”The Government's impact assessment for
petroleum activities in Lofoten and the
Barents Sea (ULB) shows that exploration
and production in the northern areas can
take place in an environmentally sound
manner. A rapid resumption and continuation
of the petroleum activities off the coast of
Northern Norway is also crucial if we are to
maintain the activity and jobs in the oil 
sector and the supplier industry.” 

Consultation statement on the ULB from LO (the Norwegian
Confederation of Trade Unions), TBL Offshore (the Federation

of Norwegian Engineering Industries Offshore) and OLF 
(the Norwegian Oil Industry Association).

"80 percent of the population
believes that the oil and gas
industry will continue to have
just as great or greater signifi-
cance for the Norwegian society
in the future."

MMI 2003
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AREAS AND ACTIVITIES

Key economic figures –
investment and operations

Major investments that will decline 

Several of the fields now being developed are relatively large and require considerable invest-

ments, such as Snøhvit and Ormen Lange. When these developments are completed, there are

hardly any major new developments remaining. This is a new situation on the Norwegian Shelf.

The profitability of many

of the smaller discoveries

depends on existing 

infrastructure. The small

fields cannot justify 

separate investments in

new infrastructure.

One consequence of 

the fact that the largest

discoveries, and thus also

the huge field develop-

ments, are behind us is

that investments on the

Norwegian Shelf probably

reached their historical

high at the end of the 1990s. An increasing share of the investments take place in connection with

producing fields and existing infrastructure. The challenge lies in extending the lifetime of fields

that have represented the backbone of the Norwegian oil and gas industry for many years. Total

investments in the petroleum sector have been more than NOK 40 billion per year since 1992. 

The peak was reached in 1998 when investments reached more than NOK 80 billion.

Stable operating costs 

The operating costs on the Norwegian Shelf in 2002 amounted to approx. NOK 33 billion. This is
expected to hold steady until 2010.

Falling production from the large fields and the smaller size of future developments will characterize
the Norwegian Shelf in the future. Production costs will then mount, and many fields will experience
a sharp increase in cost per produced unit of oil and gas, unless measures are implemented to
reduce the cost level.

In order to achieve good resource exploitation and maintain activities for as long as possible, it is
important that the framework conditions are satisfactory and operating costs are kept down while
simultaneously stimulating an improved exploitation ratio.

All elements must be considered, including savings that can be achieved through coordination of
operations for larger areas. Logistics, including localization of supply and helicopter bases, is an
important element in this. We can see examples of work to achieve synergy effects both on
Haltenbanken and Tampen. For example, the Snorre, Statfjord and Gullfaks fields have coordinated
delivery services and supply arrangements.

Investments on the Norwegian Shelf – historical and future. Source: NPD

INVESTMENTS ON THE NORWEGIAN SHELF –
HISTORICAL AND FUTURE, BNOK-2002
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Tale end production

Streamlining operations is important in a revitalization of fields where the cost level must be 
adapted to future production and revenues. For example, the Brent field in the British sector has
been through a number of improvement processes that have resulted in cost reductions of about
60 percent. A much simpler process was designed, the facility was made fully automated, new
materials were used that entailed less need for inspection and maintenance, and a new layout
made operations more efficient. At the same time, the tax regime was adjusted, in this case with 
a 32 percent marginal tax rate on gas production, which made it easier for the owners to approve 
a major tale end project on Brent.

Challenges – areas and activities
New techniques and operating methods make it possible to increase production while keeping
costs down, thus achieving profitable operations for the longest possible time period. Measures 
to improve the recovery rate are time-critical, because some of the fields are nearing shutdown.

There are a number of smaller fields on the Shelf that are only commercially viable through the
exploitation of nearby field installations and pipelines. In many cases, the exploitation of existing
infrastructure is time-critical, because some of today's fields are already in a decline phase. It is
expected that there are still significant resources remaining in small fields in the North Sea, but
there is not enough exploration activity to find these and considerable resources may not be 
realized because of this.

Exploration activities must be beefed up considerably if we are to maintain a good development
trend in the oil and gas industry. Exploration in mature areas, in new areas in the Norwegian Sea
and in the Lofoten-Barents Sea area, including Nordland VI and VII, will provide the industry with
new opportunities. This must also be viewed in context with the framework conditions, and the 
tax regime in particular.

”We are concerned with 
promoting further activity and
implementing processes so that
we can bring about a positive
trend on the Shelf that will 
benefit the society as a whole.”

Nina Gravdal, Director, exploration 
and resource development, OLF 
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The environment on the agenda

The oil and gas industry works to ensure sustainable solutions that do not harm the environment.
The industry has implemented a number of measures within the main commitment areas, which are
discharges to sea, with particular emphasis on produced water and CO2 emissions to air.

As of today, there are no indications that the petroleum activities are causing any damage to the
environment worth mentioning. There are, however, some residual problem areas that the industry
must handle, and there is still a need for more knowledge about the long-term effects of discharges
to sea. The precautionary principle forms the basis for the industry's activities. Improved methods
of monitoring conditions will be a useful tool to provide good results in the work on the environ-
ment. Norway has international commitments as regards emissions to air.

The oil and gas industry has been preparing impact assessments for more than 15 years to 
illuminate the environmental effects of development and operation of oil and gas fields.

Emissions to air 
Generation of power using natural gas and diesel oil as fuel accounts for the industry's largest
emissions to air in the form of CO2 and NOx. The sources of hydrocarbon gas emissions 
(methane and nmVOC) are gas venting, minor leaks and small emissions, as well as storage 
and loading of crude oil offshore.

Emissions 
of CO2

The industry faces a 
significant climate 
challenge as it accounts
for a high percentage of
Norway's CO2 emissions.
There has been a steady
increase in CO2 emissions
from petroleum production
over the past decade. In
2002, however, CO2

emissions were at the
same level as the previous
year, 11 million tonnes. The
emissions from the oil and
gas industry accounted for 28 percent of Norway's total emissions.

There is a growing need for power per produced unit of oil in fields with declining production. 
The movement of activities northwards with increasing transport distances for gas to the market 
reinforce this trend. In recent years, the industry has focused on reducing emissions by improving
energy efficiency and energy exploitation, as well as reducing flaring.

The industry wants to help formulate climate policy instruments that ensure cost-effective solutions.
The industry must also be in the forefront as regards knowledge of new technology and new solutions.

Historical development in total emissions of CO2 and distribution by source.
Source: OLF

EMISSIONS OF CO2 1993–2002, MILLION TONNES
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Measures to reduce CO2 emissions

The challenge in terms of technology and expertise is to develop more efficient generation of
power. Over the long term, it may be possible to separate out CO2 which could then be stored or
reinjected to enhance oil production. In a more immediate perspective, CO2 can be accepted from
other sources on land and used to enhance oil production. Perhaps in the future, renewable 

energy could be applied offshore.

Some of the conceptual solutions that
can help reduce the emissions include
power supply from land, coordination
of power production and energy 
efficiency measures in production.

As regards operations, CO2 emission
reductions can be achieved by improving
flaring and operating procedures,
reducing energy consumption and 
switching to energy sources with lower
carbon content, such as switching from
diesel to natural gas.

The Kyoto Protocol is a key element 
of the framework conditions. Norway
has made a commitment to reduce
emissions of greenhouse gases that
lead to global warming. For the off-
shore industry, the greatest challenge

lies in the emissions of CO2. Where the emissions come from, or where the measures are imple-
mented, is of no significance as long as the total volume of emissions is reduced. Therefore, the
Kyoto Protocol provides for an international system of emission quota trading starting from 2008.
In a quota system, the involved players will be assigned a certain number of quotas which reflect
how much CO2 they can release without charge. If a player releases more than this, it must either
implement measures to reduce emissions and/or purchase quotas from a player that has a surplus.
An emissions quota trading system ensures that emission-reducing measures are implemented
where the environmental effect per invested NOK is greatest.

Discharges to sea
When oil and gas is extracted, it is accompanied by water from the bedrock. This is called produced
water and it contains components that occur naturally in the bedrock, as well as residual elements
added during the production process. As fields become older, the volume of produced water 
increases. Gas fields produce significantly less water than oil fields, but the content of polluting
components in this water may be higher than from oil fields.

Discharges of produced water

About 2 percent of the total discharges of oil to the North Sea come from the Norwegian 
offshore activities. The other major sources are river transport, run-off from land, industrial 
discharges, sewage and accidental discharges from ships.

Discharges of oil to sea from the petroleum activities come mainly from produced water. 
In 2002, discharges amounted to 120 million m3. The average oil concentration in the discharges 
of produced water was reduced.

On Sleipner Vest, CO2

is removed from the
produced natural gas
and injected into an
underground formation
offshore. This volume
is equivalent to nine
percent of the annual
CO2 emissions from the
petroleum industry.–

Dual-fuel power, which
is currently in use on
the Oseberg, Snorre
and Eldfisk fields, is a
solution in which heat
from the turbines'
exhaust gas is used 
to produce steam,
which is in turn used
to generate electric
power. These plants
are unique in a global
context.–
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Several of the largest
fields on the Norwegian
Shelf are in such a mature
stage that more water is
produced than before per
unit of oil and gas from
the wells. In recent years,
several fields have started
reinjection of produced
water, and in 2002, about
12 percent of all produced
water was reinjected on
the Norwegian Shelf. 

Zero discharge to sea of substances that may harm the
environment

Over the course of several years, both the authorities and the industry have focused on phasing
out environmentally hazardous chemicals and reduction of environmental risk. The Storting has set
a goal of zero environmentally hazardous discharges to sea. The "zero discharges" concept has
been the subject of many discussions and much interpretation ever since it was first introduced. 
It has always been obvious that a literal interpretation of the zero discharge target for all types of
discharges is not necessarily the most optimum solution for the environment. Therefore, definitions
and tools have had to be developed which identify measures that reduce the harmful effect of the
discharges in the best manner possible. The operational zero discharge targets apply immediately
to new, independent developments, and by the end of 2005 to existing installations. The intention
is to achieve this target within an acceptable framework as regards environmental risk, safety,
technology, field-specific conditions and economic terms.

In order to concretize how far the precautionary principle extends in vulnerable areas, the industry
has committed itself to zero discharges of produced water during normal operations. If unforeseen
incidents lead to discharges of produced water, environmentally hazardous substances must be
removed from the water using the best available technology.

Measures aimed at reducing discharges of produced water

The industry works according to the precautionary principle when it comes to discharges to sea.
The work is divided into several projects or programs. Improvement of existing technology as well
as development, testing and implementation of new technology is important if we are to achieve
the zero discharge target.

Together with SFT (the Norwegian Pollution Control Authority), the NPD has developed detailed
guidelines for reporting discharges from the oil and gas activities. In 2003, OLF has worked with
the NPD and SFT to develop a joint web-based database for reporting discharges, EnvironmentWeb.
This solution provides new methods of analyzing discharge data. Rather than preparing written
reports, the oil companies and the authorities will more easily be able to analyze trends and 
deviations, and compare fields with various types of production technology.

The new technology also provides access to many more performance indicators. As of today, there
are no comparable reporting solutions available in the international arena. EnvironmentWeb is
designed to make it easy for the operators to report via the Internet, or integrate their own data
tools directly with the database. The solution, which will be available to the public, is operative from
January 2004.

The oil and gas industry is also working determinedly to improve knowledge concerning the effects
of discharges through research, as well as to have an impact on the framework conditions through
a dialogue with the authorities.

Produced water, discharges and injection. Source: OLF

PRODUCED WATER, DISCHARGES AND INJECTION, MILLION M3
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Status of the zero discharge work

In the summer of 2003, the operating companies submitted field-specific status reports for their
zero discharge work. The reports contained an evaluation of various measures to reduce discharges
and binding plans with associated estimates for anticipated discharges. The reports show that 
the companies have invested considerable work in evaluating and testing improvement measures

and new technology. The goal of zero
environmentally hazardous discharges 
to sea is not the same as zero physical
discharges to the sea. This approach
requires appropriate methodology to
determine whether or not a discharge 
is harmful to the environment. In 1999,
the Environmental Impact Factor (EIF)
tool was put to use for regular discharges
to sea. The EIF tool says that environ-
mental damage occurs when the 
concentration of a component in the sea
exceeds certain limits. EIF is currently
used by all of the operators on the
Norwegian Shelf, and it is a good tool for
evaluating various improvement measures
against each other.

Oil spill preparedness 
The Norwegian oil spill preparedness structure really began to take on a specific form in the 

mid-1970s. The Bravo blowout in 1977 led to new technical requirements and procedures, and 

reinforced the commitment to safety and emergency preparedness.

Responsibility for preparedness in relation to acute pollution is divided between the industry, 

municipalities and State agencies. The oil companies' emergency preparedness must be designed

Development of EIF for the Norwegian Shelf as a consequence
of planned zero discharge measures. Source: OLF

DEVELOPMENT OF EIF FOR THE NORWEGIAN SHELF
AS A CONSEQUENCE OF PLANNED ZERO DISCHARGE

MEASURES, TOTAL THOUSAND EIF

”Transport of oil from Russia
will have a significant impact
on the risk scenario, both
along the affected part of the
Norwegian coastline (Finnmark
– Lofoten) as well as further
south. If one includes small
tankers engaged in local 
distribution of petroleum, the
volume of petroleum ship traffic
along the coast of Northern
Norway, measured in number
of nautical miles sailed, will
more than double.” 

Det Norske Veritas 2002

THE ENVIRONMENT AND COEXISTENCE
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to handle acute incidents that are the result of their own activities. NOFO (the Norwegian Clean

Seas Association for Operating Companies) handles the operating companies' oil spill preparedness

on the Norwegian Shelf.

The risk of uncontrolled blowouts on the Norwegian Shelf is very low. According to the NPD, the

likelihood of a blowout from a major reservoir in the exploration stage is estimated at one of

10,000 bore holes. So far, about 1000 exploration wells have been drilled on the Norwegian Shelf.

The likelihood of things going wrong

during the drilling of production

wells is even lower.

Shipping, fisheries, aquaculture and

the petroleum industry are all neigh-

bours at sea. It is important that

these industries can cooperate

where there is a common benefit to

be gained, and that they can work

to find practical solutions where

there are diverging interests. The sea

contains enormous assets, and the

industries have a duty to seek out

solutions that ensure that the

resources are realized for the benefit

of the Norwegian society.

Continued coexistence between the

petroleum activities and fisheries 

is a prerequisite for developing the

resource potential on the Norwegian

Continental Shelf.

New technology is helping to steadily

shrink the disputed areas. Trawlable

subsea installations and pipelines

make the area needed for the petro-

leum activities smaller, while various

discharge-reducing solutions and

development of environmentally 

friendly chemicals contribute to

reaching the goal of zero harmful

discharges. Developments in fishing

equipment have also reduced the

conflicts between the oil and gas

industry and the fisheries. Modern

trawling gear can pass over pipe-

lines, and more accurate navigation

systems have made it easier to fish

in areas where there are petroleum

activities.

Coexistence in practice
Snøhvit is the first field development in the Barents
Sea. Production start-up is planned for 2006. The 
fishery interests were involved in the planning stage
and asked for advice to ensure that the solutions 
chosen were adapted as well as possible to the fishery
activities in the area.

Snøhvit is the first major development on the
Norwegian Shelf without a platform or production 
vessel. The gas will flow to land via trawlable subsea
installations and pipelines, and production will be
remote-controlled from land. All of the pipelines have
been laid along routes chosen in consultation with the
fisheries. The gas and condensate is cooled down into
liquid natural gas. The entire production process takes
place in a closed system without harmful discharges.
All environmentally hazardous components are taken
to land where they are biologically purified. The CO2

that accompanies the gas to land is separated out and
pumped back into the bedrock. This makes Snøhvit
one of the most environmentally friendly oil and gas
facilities in the world.–

Photo: Statoil
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Challenges – environment and 
coexistence
CO2 emissions are one of the oil and gas industry's greatest environmental challenges. 
The industry wants to contribute to formulating climate policy instruments that ensure cost-
effective solutions. This means participating in the national emissions quota trading system 
from 2005. Another challenge will lie in achieving potential CO2 emission reductions through 
cooperation across industrial sectors both in Norway and abroad. In addition, there are techno-
logical challenges associated with achieving increased energy efficiency which leads to less 
production of CO2. Some of the solutions being explored include separation and handling of CO2,
either in the form of underground storage or in connection with improved oil recovery.

As regards discharges of produced water to sea, the main challenges lie in further developing
systems to monitor and analyse. Further studies are needed to improve knowledge concerning the
effects of discharges. Development of new and more effective technology to reduce discharges of
produced water will also be a priority area, e.g. with processing on the seabed or in the wells.

Northern Norway is the country's most important fishery region, and this industry is very 
important for the population in this part of the country. The petroleum industry could mean a new
and important leg to stand on for Northern Norway. Preconditions for achieving this are that the 
oil and gas activities do not harm the environment and that good coexistence with the fisheries 
is ensured.

”A foundation must be
created so that oil and
fish can live together 
in peace.” 

Jan Skjærvø, 
Secretary General of the Norwegian

Fishermen's Association

THE ENVIRONMENT AND COEXISTENCE
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SAFETY
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FOCUS ON SAFETY 

The goal of zero personal injuries and zero damage to the environment
and material assets guide the oil and gas industry's safety work.
Historically, the petroleum industry has been a pioneer in this area in
relation to Norwegian business and industry in general, and a model
for land-based activities. The employee organizations have been key
contributors to this work.

In the early years of the oil and gas activities, safety work was mainly linked to physical and 
structural factors such as materials, strength and design. Later on, the industry and the authorities
started to take a closer look at management systems by establishing processes and procedures to
ensure safety. Today, work continues to further develop and establish a good safety culture
throughout all parts of the organizations.

Safety and working environment

Personal injuries

The number of personal injuries in the petroleum industry in 2002 was down substantially 

compared with previous years. However, the figures cannot automatically be compared because 

the companies have somewhat different reporting criteria. This same reservation was made when

the number of personal injuries climbed around 2000. The industry is working to establish common

procedures for reporting injuries, which is important due to the international character 

of the activities.

The injury rate on mobile installations

was higher than on permanent installa-

tions throughout the 1990s. The average

rate was about 25-35 injuries per million

man-hours worked. Recent years have

shown an overall decline in the number

of injuries, and the difference between

permanent and mobile installations has

declined. In 2002, the overall injury rate

was 16-17 injuries per million man-hours.

Work-related illness

Work-related illness costs the Norwegian

society and the companies huge amounts

of money, in addition to the personal suffering for the individual. Work-related illness may be an

indicator of the quality of the working environment, and the companies can use such information

in preventive safety and environmental work.

655 cases of work-related illness were reported to the NPD in 2002. This is an increase of nearly 

10 percent compared with the previous year. However, caution must be exercised when evaluating

differences from year to year as there is reason to believe that there is still a varying degree of

reporting on the part of the various companies. Muscular and skeletal ailments, together with

noise-induced hearing loss, account for the greatest portion of the reported cases.

Personal injuries per million man-hours for operator and
contractor employees on permanent and mobile installations. 
Source: NPD

PERSONAL INJURIES PER MILLION MAN-HOURS 
FOR OPERATOR AND CONTRACTOR EMPLOYEES ON

PERMANENT AND MOBILE INSTALLATIONS
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Absence due 
to illness

Absence due to illness in
the oil and gas industry
was at four percent in
2002, which is low 
compared with other
industries. A large portion
of the suppliers to the 
oil and gas activities are
included in the "industrial"
business group.

Several companies in 
the oil and gas industry
participate in "Inclusive
employment", which is a cooperative project between the Confederation of Norwegian Business
and Industry (NHO), the Norwegian Confederation of Trade Unions (LO) and the authorities. 
The goal of this project is to reduce absence due to illness and bring particularly vulnerable groups
back into working life.

Overtime

In 2002, the oil and gas industry took the initiative of starting an awareness campaign entitled
"Protect your leisure time". The basis of the project was for offshore employees to have consecutive
time off from work amounting to at least eight hours between two work periods.

The NPD's supervision helps to ensure that overtime is not used in a manner which compromises
health and safety. The cooperation of all parties is important here, and also that they take an 
active stance against accepting illegal overtime. This relates to the working hours regulations,
requirements for registering working hours and planning of work, so that the need for overtime 
is reduced. So far, the NPD's supervision has not uncovered excessive use of overtime.

Creating a safety culture 

"Working Together for Safety" (SfS) is one of the most wide-reaching cooperation projects initiated
within the area of health, working environment and safety in the oil and gas industry. Both 
the employee and employer sides are represented, with the NPD participating as an observer. 
SfS works on human behavior on installations and on board vessels on the Shelf, and it focuses 
on all aspects that affect the character and framework conditions for the work. This work includes
putting the spotlight on corporate culture, structure, organization and management.

The objective of the project is to improve safety in the offshore oil and gas industry and reduce
the risk of personal injuries and major accidents. Furthermore, the project shall improve confidence
in the industry on the part of employees and their families, reinforce trust and cooperation among
the players in the industry, while also improving the industry's reputation. This work has given rise
to recommendations to the industry, and the challenge now will be to implement and complete
measures in the identified problem areas. The project organizes gatherings and seminars to
exchange ideas on the best practice in the industry.

In 2000, the NPD established a tripartite collaboration through the "Safety Forum" (Sikkerhetsforum).
The Forum is composed of representatives from the authorities and employers and employees in
the industry and is an arena for discussion, initiation and follow-up of relevant safety and working
environment issues. There is good coordination and division of work between SfS and the Safety
Forum, and the latter has worked on topics including area emergency preparedness, working hours
and follow-up of the HSE White Paper, as well as on projects such as the Risk Project, Aging and
Health, and the Cancer Project.

Doctor-reported absence due to illness in percentage of agreed man-days in
2001 and 2002, by industry. Source: Statistics Norway

DOCTOR-REPORTED ABSENCE DUE TO ILLNESS IN 2001 AND 2002 
BY INDUSTRY, PERCENTAGE OF AGREED MAN-DAYS
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FOCUS ON SAFETY

Improved safety at sea

The industry attaches great importance to ensuring good emergency preparedness to avoid or limit
injuries to human beings, damage to the environment or financial assets. For this reason, several
major drills are conducted each year. These drills involve all relevant players and ensure that good
cooperation procedures are established, and that potential improvements are identified.

The oil and gas activities offshore require extensive use of helicopters and standby vessels that are
to safeguard emergency preparedness requirements. Vessels and helicopters associated with the
oil and gas activities contribute to improving safety for all users of the sea, and they have been
credited with saving lives on several occasions.

The largest standby vessels are powerful enough to tow tankers, and they also carry both hospital
and fire fighting equipment. They also carry small high-speed craft designed to pick up people from
the sea in poor weather. The industry is also responsible for monitoring of marine traffic in all
areas where oil and gas are produced.

SAR helicopters save lives

SAR (search and rescue) helicopters are 
permanently stationed on some platforms. 
Their job is to provide ambulance and rescue
service for the installations. The helicopters 
can hoist people who have fallen into the sea,
and they can also pick up sick and injured 
persons from vessels and installations.

The helicopters are also at the disposal of the
main rescue coordination centers. Located on
offshore platforms, they are just a short 
distance away from important fishing fields 
and sea lanes.

SAR helicopter rescued 
eleven fishermen in distress

On 16 January 2003, the main rescue 
coordination center at Bodø requested 
assistance from the SAR helicopter on
Heidrun. The fishing boat "Stålegg Senior"
had experienced engine breakdown 
outside of Brønnøysund and had drifted
on to an islet. The helicopter was in the
vicinity and soon arrived at the site of 
the accident. At that point, four people
were in the water while eight had 
managed to make their way on to the
islet. The helicopter was able to pick 
up all of these persons under difficult 
conditions. Unfortunately, one person 
died in this accident.–

Photo: Niall Cotton
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Challenges – safety
The consequences of individual incidents on the Shelf can be serious. Many people are gathered
together in a relatively small space, and the work involves oil and gas under pressure. At the same
time, it is important that the safety work is not dictated by individual incidents, but rather that it
proceeds and maintains a constant and high level. The industry implements a number of measures
to create a lasting safety culture that contributes to achieving the paramount vision of zero injuries
to human beings and zero damage to the environment and equipment. The challenge ahead is to
implement and complete measures on all levels.

There has been a leveling off of safety statistics in recent years, and the trend has even been
negative in some areas. The industry takes these challenges very seriously, and believes that a
high level of safety is an important factor in reinforcing the competitiveness of the Norwegian
Shelf. Good performance indicators and coordinated reporting procedures are crucial if we are to
acquire more knowledge about the safety level.

”77 percent of the 
population believe that
safety in the oil and gas
industry is very good or
fairly good.” 

MMI 2003
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The petroleum resources on the Norwegian Shelf have laid the foundation
for the development of a Norwegian-based oil and gas industry, which has
built up expertise in the fields of exploration, development and production
of oil and gas. Development and implementation of new technology has
meant that significant resources previously reckoned as unprofitable or
technologically impossible to produce have now become accessible.

Technology – R&D
The interaction between the oil companies, the supplier industry and the 
academic communities is important for the development of petroleum techno-
logy. There have been many great challenges on the Norwegian Shelf, such 
as crossing the Norwegian trench with a gas pipeline, construction of huge
concrete platforms, exploitation of thin oil zones, production from small
fields, improving recovery rates and extension of field lifetime. Today's 
challenges include developing fields in deep water, processing of oil, gas 
and water on the seabed or in the well, environmentally friendly production,
long distance multiphase transport and cost-effective solutions.

Oil and gas in the 21st century

The oil and gas industry cooperates with the authorities in OG21, Oil and 
Gas in the 21st Century, in an effort to meet the value creation and environ-
mental challenges linked with further development of the Shelf, and in order
to strengthen the international competitiveness of Norwegian industry. 
The goal is to ensure comprehensive and efficient cooperation in the oil 
and gas cluster as regards long-term and short-term research, as well as 
commercialization of technology.

Among other things, OG21 emphasizes improved recovery. The deep water
technology focuses on being able to operate fields in water depths of as

much as 3500 meters. A sharp increase in the number of small fields is expected, and new techno-
logy must be developed so that these fields can be profitable. This also applies to the so-called
tail end production in the final stages of existing fields. The development of environmentally 
friendly technology is also emphasized with the
objective of increased use of gas in Norway.

OG21 believes that the State's efforts through
the Research Council of Norway should be raised
from the current level of about NOK 150 million
to NOK 600 million per year. Together with 
stimulated efforts on the part of the industry,
this will provide a doubling of the industry's 
R&D efforts to NOK 4.5-5 billion per year.

R&D resources

Figures from the Research Council of Norway show
that planned public funds going to petroleum-
based research amounted to NOK 150 million 
in 2003. This amount has fluctuated somewhat 
in recent years.

Multiphase research –
oil, condensate and
gas in the same pipe
Approximately NOK
500 million has been
spent to date on
multiphase research in
Norwegian research
institutes. The industry
has probably invested
4-6 times this amount.
The use of multiphase
technology has resul-
ted in major savings
on the Troll develop-
ment and has made
development of the
Snøhvit field possible. –

32

”The petroleum cluster in
Norway is unique. By solving
our tasks, we have created
something that other coun-
tries want to copy. One of
our driving forces has been
that we have had to be clever,
otherwise the resources
would have had no value.” 

Lars A. Takla, Managing Director,

ConocoPhillips
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The Research Council of
Norway distributes about
NOK 80 million to basic
research, while approx.
NOK 40 million go to 
traditional petroleum
research. "Demo 2000",
which aims at accelerating
key technology that 
can trigger necessary 
innovation and change 
in the industry, receives
about NOK 30 million.
NOK 5 million is allocated
to research on social 
conditions through 
the Petropol program. 
In addition comes 

NOK 15 million, which is earmarked for research on health, safety and the environment.

In the 2004 State budget, the Government proposes allocation of about NOK 30 million towards
establishing Petromaks, a major new program planned by the Research Council of Norway. This will
strengthen strategic and user-controlled research as regards both exploration and improved recovery.

The oil and gas industry submits an 
overview to the Research Council of 
the resources the companies spend on 
research and development of technology.
This amount was nearly NOK 1.3 billion 
in 2002. This figure is somewhat 
uncertain because some work may have
been counted twice and some develop-
ment work takes place in projects and 
is not reported.

In addition to the public funds that go
through the Research Council of Norway,
the State also contributes through its
ownership interests and ownership in
Statoil, primarily to the research that
takes place in the licenses.

If we look at the funds spent by 
business and industry on research,
Statistics Norway reports that
"Production of crude oil and natural 
gas" accounts for 13 percent of the 
total commitment. About 50 percent 
of the research and development work
that takes place within Norwegian 
industry is within the "Industry and
Mining" group. It is an important goal 
for Norwegian business and industry 
to reach the same level of research 
funding as in other OECD countries.

Public funds to petroleum research. Source: MPE, Research Council of Norway

PUBLIC FUNDS FOR PETROLEUM RESEARCH, MNOK

THE INDUSTRY'S COMMITMENT TO R&D, MNOK

Research and development work in business and industry. 
Source: Statistics Norway

RESEARCH AND DEVELOPMENT WORK 
IN BUSINESS AND INDUSTRY

The industry's commitment to R&D. Source: Research Council 
of Norway
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The importance of new technology

Development and implementation of new technology have contributed to improved recovery 
and have made it possible to gain access to significant petroleum resources that were previously
deemed unprofitable or impossible to produce. For example, the anticipated average recovery 
rate for oil grew by ten percent from 1991 to 1997.

Research has also been very important for safety and the environment in connection with the
development and operation of oil and gas fields. Increasingly integrated technological development
is taking place between the petroleum industry and the computer industry. The oil and gas industry
needs advanced computing solutions for major, challenging projects. Expertise is built by applying
information and communication technology in the oil and gas activities, which strengthens 
opportunities for developing the Norwegian computer industry.

There are high expectations attached to the technology being developed for production on 
the seabed or in the wells and reservoirs. New technology, which so far is in the testing stages, 
makes it possible to separate produced water from oil and gas in the well or on the seabed. 
These solutions mean that produced water need not be brought up to the platform, but can 
be returned to the reservoir.

Development 
of expertise
The oil and gas industry is Norway's most
knowledge-intensive industry. It encom-
passes most occupational groups and
requires both skilled workers and people
with higher education.

In the oil and gas industry, about 29 
percent of the employees work within
industry and construction activities. 
Then come the oil companies with 13 
percent of the employees on land and 
8 percent offshore; while engineering 
companies, service companies, transport and drilling companies account for about 10 percent each.

Optimization of offshore operations using eDrift
eDrift is defined as an optimization of offshore operations using information and 
communication technology.

An OLF working group concludes that eDrift has a significant economic potential. It will reduce
the cost level, accelerate production, increase the recovery rate and improve HSE on the
Norwegian Shelf. The group also points out that it is high time for a genuine commitment 
to implementing eDrift, coordinated by operating companies. The challenge lies in achieving
sufficient scope, force and momentum in the implementation. –

The oil industry, divided by type of company. Source: Aetat

THE OIL INDUSTRY, DIVIDED BY TYPE OF COMPANY
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Geology and petroleum technology are core subjects within oil and gas-related education. Young
people with science backgrounds, preferably combined with good computer skills and technological
subjects, are particularly attractive to the industry. This is why it is disturbing that the percentage
of young people who pursue science and technological subjects in Norway is the lowest in the
OECD. Only 20 percent of students completing upper secondary education went on to complete
higher education including technological subjects or science subjects in 2000, compared with 

25 percent in 1995.

A large percentage of 
the people working in 
the oil and gas industry
have higher education,
and about 20,000 people
work in the fields of
petroleum technology,
geology, chemistry, 
construction engineering,
industrial economy and
management.

More than 13,000 people
are employed offshore in
drilling companies and 
oil companies, a large

portion of whom have technical training. Many have also attended technical schools or colleges.

Just under 9000 employees are engaged in the fields of catering and transport. Large portions of
this group hold vocational training certificates in marine subjects or hotel management, while some
are unskilled. Transport accounts for the bulk of these employees with nearly 80 percent.

As regards the industry and construction sector, a majority of the personnel hold vocational 
training certificates, while some employees in these companies posess engineering education. 
This category totals slightly less than 30,000 employees. There are about 1200 man-years 
engaged in research, which is a 50 % reduction over the past ten years.

New challenges demand new expertise

Generally speaking, the oil and gas activities are the driving force for innovation and development 
of technology and work processes in Norwegian business and industry. Positive development of
the industry requires steadily increasing professional, strategic and technological knowledge.

Since the activity level and expertise are inter-dependent, it is difficult to predict specific needs 
for expertise in the years up to 2010. Nevertheless, certain critical areas of expertise emerge, 
including expertise in relation to the industry's environmental challenges. As regards implementation
of the authorities' demand for reductions of CO2 by 2010, technological developments must take
place before the companies can find it profitable to invest in new solutions. There are considerable
challenges facing the industry in the years to come, including improved recovery in existing fields,
development of new expertise in gas-liquid separation, 4D seismic and development of bacterio-
logical purification technology.

Expertise and awareness activities

The oil and gas industry participates in vocational and educational fairs across the country to tell
young prospective students about education that can lead to career opportunities in the industry.
Each year, the industry's need for expertise is mapped so that we can have the best possible
knowledge of our future prospects. The database is also important as regards updating information
on education opportunities for both companies and prospective students.

Number of man-years in research and training, employees. Source: Aetat

NUMBER OF MAN-YEARS IN RESEARCH AND TRAINING, EMPLOYEES
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Many of the oil companies have cooperation agreements with the university and college sector
concerning financial and technical support. These measures include rotation of technical personnel
between the university and college sector and the petroleum industry. The objective is to streng-
then education, learning and development of expertise in subjects that have particular relevance
for the oil and gas cluster.

Persons who will be leaving working life in the next 5–10 years currently hold key positions and
possess essential expertise. Therefore, it is important that we ensure a good and stable level 
of recruitment to oil and gas-related education, so that the petroleum industry's future needs 
for expertise are met.

Challenges – technology 
and expertise
More than ever before, technology will play an important role in future production from the

Norwegian Shelf, where margins are shrinking and profitability is waning. New technology is 

important for all parts of the value chain from exploration to decommissioning and shutdown of

fields. The NPD says that realization of as much as half of the identified potential for improved

value creation requires new technology. Many of the relevant measures are time-critical, and 

decisions on potential new investments must be made quickly. Estimates of the size of the value

increase to be gained through increased use of technology vary from NOK 250 to 2000 billion.

With regard to future demands for expertise, the need within geology, work-intensive shipyard

assignments and traditional electrical and mechanical subjects will decrease. The number of off-

shore workers will be reduced, while new occupations and multi-skill expertise will be in demand.

The educational sector is responsible for supplying good candidates for jobs in the industry, and

for developing new areas of expertise within research and technological development. A steady

level of activity is essential if we are to avoid deterioration of the industry's valuable expertise.

”The petroleum activities can provide added value worth NOK
1500 - 2000 billion if R&D efforts are increased. This is roughly
equivalent to twice the value of all of the companies currently
listed on the Oslo Stock Exchange.”

Christian Hambro, Managing Director, Research Council of Norway
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Key figures

Main topic Sub-topic Indicator 2002 2001

Value creation Value creation Gross product (BNOK) 268 311

and welfare Percentage of GNP 19,2 21,3

Export (BNOK) 264 301

Percentage of Norwegian export 44,1 44,1

Taxes and fees (BNOK) 92 115

Employment Direct and indirect man-years 81 700* 76 300

Man-years incl. ripple effects 180 000*

Areas and Access to Petroleum resources

activities resources (billion standard cubic meters oil  

equivalents = Sm3 o.e.) 12,8 13,8

Recovery rate (in percent) 45 44

Total production (million Sm3 o.e.) 259 251

Production of oil and condensate 194 198

(million Sm3 o.e.)

Production of gas (million Sm3 o.e.) 65 53

Exploration wildcat wells (number) 14** 27

Key financial  Investments (BNOK) 52 52

figures

Operating expenses (BNOK) 33 33

Environment Emissions to air CO2 (million tonnes) 11,2 11,4

and Discharges to Prod. water discharged (million m3) 119 116

coexistence sea Prod. water injected (million m3) 17 14

Technology Research and Public funds (MNOK) 127*** 129

and expertise development Funds from the industry, as stated 1297 1134

to the Research Council of Norway 

(MNOK)

Percentage of the industry’s R&D 13

Man-years within research (number) 1140 1030

Safety Injuries Personal injuries 16,3 21,2

(per million man-hours)

Illness Work-related illness (number) 655 598

Absence due to illness (percentage) 4,0 4,0

* The figures for 2003 are 76 600 and 225 000 man-years 
** 15 wildcat wells in 2003
*** An estimated NOK 149 million for 2003



38

OLF SOCIAL PERSPECTIVES

OLF’s vision, basic values and goals

Vision
OLF is to be the foremost contributor to the development of a competitive oil and gas industry which
enjoys the respect and trust of the Norwegian society.

Principles and values
OLF is of the opinion that value creation and general social welfare are closely linked, so that OLF
must work for solutions that also are in the best interests of the society at large. OLF's work must 
be based on the following principles and values: 
• The importance of profitability for the industry
• The principle of free competition
• Respect for people, safety and the environment
• A high ethical standard and awareness of the industry’s social responsibility
• Open, accessible and credible communication

Licensing policy and activity level
OLF is to work for increased access to acreage and for a licensing policy that leads to a stable, high
activity level. 

Fiscal framework conditions
OLF is to help make it attractive to invest on the Norwegian Continental Shelf.

Wages and working conditions
OLF is to work for improved competitiveness through achieving a system of standard OLF agreements
that focus on overall principles where wages primarily are agreed within each company and the right
to initiate industrial disputes is reduced as far as possible. 

Health, working environment and safety
OLF is to work for a higher safety level where the number of undesired incidents and accidents 
on the Norwegian Shelf approaches zero as rapidly as possible, while the industry remains a leader
within HSE. 

External environment
OLF is to work for sustainable solutions that do not harm the environment. 

Expertise and technology
OLF is to work for value creation through expertise and technology development, and ensure that the
industry attracts competent people with the right expertise. 

Reputation
OLF is to help strengthen the understanding, acceptance and recognition of the oil and gas industry’s
importance for value creation and general social welfare. 

Vision, basic values and goals approved by OLF’s Board
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OLF'S MEMBER COMPANIES CONSIST 
OF 21 OIL COMPANIES AND 52 SUPPLIER
FIRMS. THESE COMPANIES HAVE ABOUT
20,000 EMPLOYEES.

OIL COMPANIES
AMERADA HESS NORGE A/S
BP
CHEVRONTEXACO
CONOCOPHILLIPS NORGE AS
DET NORSKE OLJESELSKAP AS
DONG NORGE
ESSO NORGE
GAZ DE FRANCE NORGE
IDEMITSU PETROLEUM NORGE A.S
MARATHON PETROLEUM COMPANY
NORSK AGIP A/S
NORSK HYDRO ASA
A/S NORSKE SHELL
OER OIL AS
PALADIN RESOURCES (NORWAY) LTD
PETORO AS
RWE DEA NORGE AS
STATOIL ASA
SVENSKA PETROLEUM EXPLORATION A/S
TALISMAN ENERGY NORGE AS
TOTAL E&P NORGE AS

SUPPLIER FIRMS
DRILLING AND WELL SERVICE FIRMS
ABB OFFSHORE SYSTEMS AS
BAKER ATLAS
BAKER HUGHES INTEQ
BAKER OIL TOOLS NORWAY
BAKER HUGHES CENTRILIFT
BJ SERVICES AS
BJ PROCESS & PIPELINE SERVICES AS
GEOSERVICES
HALLIBURTON AS
I.O.S. TUBULAR MANAGEMENT AS
KVÆRNER OILFIELD PRODUCTS A.S
MARITIME WELL SERVICE AS
M-I NORGE AS
PROSAFE DRILLING SERVICES AS
PROSAFE ASA

RESERVOIR LABORATORIES AS
ROXAR ASA
ROXAR PRODUCTION MANAGEMENT AS
ROXAR SOFTWARE SOLUTIONS AS
SCHLUMBERGER NORGE AS
SMITH INTERNATIONAL NORWAY A.S
SWACO NORGE AS
WEATHERFORD NORGE AS
WEST LAB SERVICES AS

SUBSEA CONTRACTORS
TECHNIP NORGE AS
NUI A/S
OCEANEERING A/S
STOLT OFFSHORE A/S
SUBSEA7 NORWAY
THALES GEOSOLUTIONS NORGE AS

CATERING COMPANIES
ESS SUPPORT SERVICES AS 
UNIVERSAL SODEXHO NORWAY AS

SUPPLY BASES
ASCO NORGE AS 
HELGELANDSBASE A/S
COAST CENTER BASE AS
MONGSTADBASE A/S
NORSEA AS
POLARBASE A.S
SAGA FJORDBASE AS
VESTBASE AS

OTHER COMPANIES
AKER KVÆRNER OPERATIONS AS 
GASSCO
NAVION AS
NOSEFO
NUTEC AS
NUTEC BERGEN
NUTEC BEREDSKAP OG KRISELEDELSE
RAMCO NORWAY AS
SECURITAS A/S
SGS NORGE AS
SOILCARE A/S

Member companies 

OLF, the Norwegian Oil Industry Association, is a professional
body and employer’s organization for oil companies and
supplier firms engaged in exploration for and production 
of oil and gas on the Norwegian Continental Shelf. 
OLF is affiliated with NHO, the Confederation of Norwegian
Business and Industry.

OLF SOCIAL PERSPECTIVES



Main office OLF – The Norwegian Oil Industry Association 

P.O. Box 8065, 4068 Stavanger, Norway

Visiting address: Vassbotnen 1, Sandnes, Norway

Telephone: +47 51 84 65 00. Fax +47 51 84 65 01

Oslo office OLF – The Norwegian Oil Industry Association

P.O. Box 1949 Vika, 0125 Oslo, Norway

Visiting address: Haakon VII's gate 1, Oslo, Norway

Telephone: +47 22 83 01 43. Fax +47 22 83 01 44    

firmapost@olf.no www.olf.no
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