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It is impossible to determine the future oil and gas 
production from the Norwegian continental shelf. The 
estimates are based on assumptions about geology, 
technical conditions in reservoirs, costs, technological 
development and knowledge, and profitability.

The Norwegian Petroleum Directorate’s, resource 
account gives an overview of the total recoverable 
petroleum resources, including produced and undiscov-
ered resources. It is prepared annually and the estimates 
represent what is expected to be produced under given 
preconditions. The most important of these are that the 
industry is given the opportunity to explore where the 
resources can be found and that the companies decide 
to produce what they discover.

The resource account covers every part of the Norwe-
gian continental shelf except the area of overlapping 
claims in the Barents Sea and the continental shelf 
around Jan Mayen. Other areas that are not currently 
open for petroleum activity are therefore included in 
the account.

The resource account is based on the NPD’s resource 
classification (see details at www.npd.no). The classifica-
tion covers the recoverable petroleum quantities, both 
proven and still not proven - the undiscovered resources.   

The classification reflects where the petroleum quanti-
ties linked to a project are in the value chain: undiscov-

ered, in discoveries, being developed, in production 
and when production ceases (Fig. 4.1). A single field 
may therefore have projects in more than one resource 
category.

Resources are a collective term for technically recoverable 
petroleum quantities, which the classification divides 
into three main classes: reserves, contingent resources 
and undiscovered resources.  

•	 Reserves: remaining petroleum quantities approved 
for production.

•	 Contingent resources: proven petroleum quantities 
requiring clarification and decisions before approv-
al for production.

•	 Undiscovered resources: unproven petroleum quanti-
ties which it is assumed to be proven when explora-
tion takes place.

As of 31.12.2008, the total recoverable resources in the 
resource account (Figure 4.2 and Table 4.1) were calcu-
lated to be between 10 and 17 billion Sm3 oil equivalents 
(o.e.), with 13.4 billion Sm3 o.e. as the expected value; 5.1 
billion Sm3 o.e. had been produced. The expected value 
for the remaining proven resources was 5.0 billion Sm3 
o.e. and for undiscovered resources 3.4 billion Sm3 o.e.    
After 42 years exploration and 37 years production it is 
still uncertain how much of the proven resources can be 
economically recovered and how large the undiscovered 
resources are.   

Figure 4.1 The Norwegian Petroleum Directorate’s classification of the petroleum resources
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Undiscovered resources
According to the resource account, about a quarter of 
the expected resources on the Norwegian shelf are still 
not proven. The NPD regularly prepares new estimates 
of the undiscovered petroleum resources. This report 
presents new estimates for undiscovered resources in 
the Barents Sea. New estimates for the North Sea and 
the Norwegian Sea will be given in the updated resource 
account by the end of 2009. 

The estimates of the undiscovered resources on the 
Norwegian shelf are based on analyses of petroleum 
plays and were last updated in 2006. Plays are defined 
on the basis of geological criteria. A play is confirmed 
when a discovery is made, which increases the prob-
ability that more discoveries will be made. The expecta-
tions attached to the confirmed play are enhanced, and 
the estimate for undiscovered resources generally also 
rises. A detailed account of the plays and the technique 
used to calculate the resource potential are given in the 
Resource Report for 2007.

Updated estimate for undiscovered resources in the 
Barents Sea
The resource estimate for the Barents Sea covers the 
whole Barents Sea except the area of overlapping 
claims. It is based on an analysis of 23 plays whose reser-
voirs span a geological age stretching from the Devoni-
an to the Neogene, i.e. the last 400 million years (Figure 
4.3). In 2006, six of the 23 plays had been confirmed by 
discoveries. Exploration activity has been high in the 
Barents Sea since 2006. Eighteen wells have been drilled 
and our knowledge of the area has grown. Eight plays 
are now confirmed and 15 remain unconfirmed. 
 
The two plays confirmed since 2006 have reservoir rocks 
of Triassic age and these reservoirs have been thorough-
ly studied by mapping and drilling. However, several of 
the new discoveries are small, some considerably smaller 
than was assumed prior to the drilling. Partly for this 
reason, the NPD has reduced the expectation of future, 
large discoveries in the Triassic in the southern part of 
the Barents Sea. Recent mapping, nevertheless, shows 
that there are more prospects (possible targets for drill-
ing) in these plays than hitherto recorded.

Figure 4.2 Distribution of the total recoverable petroleum resources as of 31.12.2008

Figure 4.3 Plays in the Barents Sea

Table 4.1 Resource account as of 31.12.2008
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The expectation for the undiscovered resource volumes 
in Jurassic reservoirs in the south western part of the 
Barents Sea has risen. The Snøhvit field is part of the 
play, and several small discoveries have also been made 
in recent years. Many oil companies have performed 
thorough mapping and investigations in connection 
with both the APA scheme and licensing rounds, and 
several new prospects have been identified. Better 
knowledge means that the uncertainty is reduced 
(Figure 4.4). 

In general, estimates of undiscovered recoverable 
resources are very uncertain. The uncertainty is particu-
larly great for the Barents Sea because large areas have 
few data and no exploration wells. The potential for 
finding substantial volumes of liquid and gas is never-
theless high. Based on the 23 plays, there is assumed to 
be an 80 per cent probability of finding between 205 
and 2100 million Sm3 o.e. in the Barents Sea. This means 
that there is a 90 per cent probability for at least 205 
million Sm3 o.e. (low estimate), but not more than a 10 
per cent probability for more than 2100 million Sm3 o.e. 
(high estimate). 

The statistical expectation value is 910 million Sm3 o.e., 
but this estimate is very uncertain. More knowledge has, 
nevertheless, reduced the uncertainty since 2006.

Following drilling results and new mapping, the 
expectation of the volume of undiscovered, in-place 
petroleum is higher now than previously assumed. The 
expectation figure is, nevertheless, somewhat lower for 
undiscovered recoverable resources than it was in 2006 
(Figure 4.5) owing to assumptions of a reduction in the 
recovery factor. 

The reservoir properties are somewhat poorer in the 
Barents Sea than in the North Sea and the Norwegian 
Sea. On the whole, the reservoir pressure is also lower, 
leading to somewhat smaller recoverable volumes. 
Technical and environmental challenges in arctic regions 
give more stringent constraints and higher costs. Longer 
distances to the markets also raise the costs. As all these 
factors influence the development and recovery solu-
tions the recovery factor in the Barents Sea is now some-
what lower than previously assumed, despite significant 
technological advances.

The analysis shows that nearly half the undiscovered 
resources are thought to be liquid, i.e. oil and conden-
sate. The proportions of liquids and gas are approxi-
mately the same as in previous analyses (Figure 4.6). 

Figure 4.4 The range of uncertainty for the estimate of the total undiscovered recoverable 
resources in the Barents Sea

Figure 4.5 The expectation value of in-place, recoverable volumes of liquid

Figure 4.6 The expectation value of in-place, recoverable volumes of gas

Figure 4.7 Proportions of liquids and gas in the Barents Sea
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Proven recoverable resources
The expectation value of the proven recoverable 
resources is 10.1 billion Sm3 o.e. and can be divided into:  

i)	 Remaining, proven, recoverable resources (includ-
ing reserves) 

ii)	 Sold and delivered petroleum quantities

The Norwegian shelf has now produced 5.1 billion Sm3 
o.e. and approximately the same amount, 5.0 billion 
Sm3 o.e., has been proven but not yet produced. The 
estimates change over time depending on how much is 
proven by exploration and how much is produced (Fig-
ure 4.7). 85 per cent of the remaining proven resources 
are found in existing fields; the rest are in discoveries.

Discoveries
By the end of 2008, 73 discoveries remained undevel-
oped. These contain an estimated 775 million Sm3 o.e., 
amounting to about six per cent of the total resources 
(Figure 4.8). Two-thirds of these resources are gas. 
The six largest discoveries contain 40 per cent of all 
the resources. The largest discovery is 6506/6-1 Vic-
toria. Figure 4.8 shows the discovery portfolio ranked 
according to the size of the recoverable volumes and 
shows that there is a large range in size.

The resources in discoveries rose by 129 million Sm3 o.e. 
in 2008. Twenty-five new discoveries were made, 13 in 
the North Sea, eight in the Norwegian Sea and four in the 
Barents Sea.  Fifteen of these were made in areas near 
infrastructures, 12 in the North Sea and three in the Nor-
wegian Sea. Evaluation of these discoveries continues and 
considerable uncertainty is attached to the resource esti-
mates. New operators have taken over five discoveries in 
relinquished production licences and plan to perform new 
assessments of possibilities for developing the discoveries. 

Many of the discoveries on the Norwegian continental 
shelf were proven in the 1970s. The reasons why the 
discoveries are not yet developed are most frequently 
uncertainty in the resource base and costs, problems 
associated with multiphase transport over long dis-
tances and lack of possibilities for gas delivery. Figure 
4.9 shows the discoveries arranged according to the year 
they were found, their size and their maturity.

The largest discovery, 6506/6-1 Victoria, was made in the Norwegian Sea 
in 2000 and has an expected recoverable volume of 89 billion Sm3 of gas. 
The resource estimate is uncertain. This discovery is thwart with difficulties, 
including partially impervious rocks, the gas has a high CO

2
 content, pres-

sure is high (800 bars), the reservoir temperature is high (about 200º C) and 
the water depth is 5000 metres. Total E&P Norge AS, the operator, started 
drilling an appraisal well during spring 2009 which will give important new 
information on the discovery.

Figure 4.8 Annual estimates of the remaining, proven, recoverable resources (1998-2008)

Figure 4.9 Discoveries whose development has still not been agreed, ranked according to 
their recoverable volumes

Figure 4.10 Discoveries arranged according to the year they were found, their size and 
their maturity



11 fields
72 %

7 fields
15 %

18 fields
13 %

8 fields
55 %9 fields

26 %

31 fields
19 %

5 fields
36 %

13 fields
42 %

35 fields
22 %

2000: Total 181 million Sm3

2006: Totat 137 million Sm3

2008: Total 123 million Sm3

Daily production above 100 000 barrels
Daily production between 50 000 and 100 000 barrels
Daily production below 50 000 barrels

40

Contingent resources in fields
Contingent resources in fields comprise 572 million Sm3 
o.e., or four per cent of the total petroleum resources 
(Figure 4.2). They have risen by 34 million Sm3 o.e. during 
the past year. This resource category covers resources 
found in new parts of fields and in projects for improved 
recovery in fields. In addition, the resource account con-
tains 222 million Sm3 o.e. of possible resources in future 
measures to raise the recovery factor. These include 
drilling and maintenance of wells, changing the drain-
age strategy to, for example, low-pressure production, 
and more water and gas injection.

Reserves
Reserves are the portion of the remaining recoverable 
and saleable volumes for which a decision to develop 
has been taken, or which are already in production. 
Approximately a quarter of the total resources are 
reserves (Figure 4.2).

Resources are ultimately defined as reserves as new 
projects for development or improved recovery are 
agreed by licensees. Two new fields in the Norwegian 
Sea, Morvin and Yttergryta, had their plans for develop-
ment and operation (PDO) approved in 2008. In June 
2009, PDOs for Oselvar and Goliat were approved.

Sold and delivered
By the end of 2008, oil, gas, NGL and condensates were 
produced from 60 fields on the Norwegian shelf. By 1 
August 2009, production had started in the Yttergryta, 
Alve and Tyrihans fields in the Norwegian Sea and the 
Rev Field in the North Sea. Later this year, production is 
planned to start in the Volund field in the North Sea.

In 2008 123 million Sm3 of oil were produced. Ekofisk, 
Grane and Snorre had the highest production with ten, 
eight and five per cent of the total production, respec-
tively.  

Large fields have been the predominant contributors to 
the oil production, but this has changed in recent years. 
In 2000, 72 per cent of the oil production came from 11 
fields with a daily production that exceeded 100 000 
barrels (Figure 4.10). Six years later (Figure 4.10), 55 per 
cent came from eight fields with high production (100 
000 barrels/day). In 2008, only five fields had such a high 
production, and they were responsible for 36 per cent 
of the oil production (Figure 4.10). At the same time, the 
number of small fields producing less than 50 000 bar-
rels/day has increased smoothly. More fields have been 
put into production and most of these are relatively 
small.

Figure 4.11 Annual oil production arranged in fields with varying daily production
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The gross gas production in 2008 was 141.3 billion Sm3, 
99.2 billion Sm3 of which were sold, 33.8 billion Sm3 inject-
ed and 4.2 billion Sm3 were used as fuel or were flared. 
The remaining 4.1 billion Sm3 were wet gas products. 

Figure 4.12 Annual gas production arranged in fields with varying daily production

Wet gas - a collective term for several fluid petroleum qualities consisting 
of ethane, propane, butane and naphtha, often including small amounts of 
heavy hydrocarbons. The gas is partly liquid at atmospheric pressure.

The gas production is also characterised by few fields 
with high production being responsible for a large 
part of the total production. However, the gas fields do 
not experience a decline in production like the largest 
oilfields, except for the Frigg field where production 
ceased in 2004. Troll and Sleipner have maintained a 
daily production of more than 20 million Sm3 since the 
start, and Åsgard and Ormen Lange had an equally high 
daily production in 2008. The number of fields produc-
ing less than five million Sm3 daily is rising. Figure 4.11 
shows gas-producing fields arranged according to their 
daily production in 2000, 2006 and 2008.
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Forecasts
Each year, the NPD prepares forecasts for production, 
costs, investments and emissions. These are based on the 
NPD’s assessments of data reported by the operators.

The forecasts are uncertain. The most fundamental 
uncertainty concerns how much oil and gas the Nor-
wegian shelf contains. When oil and gas discoveries are 
made, considerable uncertainty still remains as to how 
large a proportion of the proven resources can be tech-
nically produced and when production will take place. 
In addition, fluctuations in the rig market, capacity in the 
industry, expected gas sales and the expected start-up 
time for projects are key factors when the forecasts are 
prepared.  

In the short term, the uncertainty in the forecast is 
mainly linked to how much are produced from each 
field, deliver regularity it delivers and the efficiency in 
the in-phasing of new wells and other projects on the 
fields. In addition, it is uncertain when new fields will 
start production and the productivity from these fields. 
In the long-term forecast, the uncertainty increases as 
the undiscovered resources are gradually making up a 
larger proportion of the expected future production. 
The uncertainty is naturally greatest in areas that have 
still not been opened for petroleum activity. In addition 
to uncertainty regarding the volume of the petroleum 
resources there, it is also uncertain when these areas will 
be made available for petroleum activity. 

The perspective for Norwegian petroleum activity is still 
long term. More than half of the assumed recoverable 
resources have not been produced. It is still possible 
to make large discoveries and to improve the recovery 
from fields that are currently producing. The Norwegian 
shelf has a reputation for developing and starting to use 
new technology. What will future technological devel-
opment give?

The Norwegian shelf is not unaffected by the global situ-
ation. Population trends and economic growth are driv-
ing forces for energy demands. Security of supplies and 
energy requirements are key aspects in the future. How 
will climate issues and measures to counteract climate 
change influence events in the next 25 years? What will 
happen to the prices of oil and gas? Initiative and ability 
to develop new petroleum reserves are affected by Nor-
way’s willingness to pave the way through its allocation 
practice and stable regulatory environment and also on 
the international level through the prices of oil and gas, 
for example.

Figure 4.13 Historical figures and forecast for oil production up to 2013

Figure 4.14 Historical figures and forecast for gas sales up to 2013
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Short-term petroleum production forecast (2009-
2013) 
Oil production is declining. The production on the 
Norwegian continental shelf is expected to be about 111 
million Sm³ (1.91 million barrels per day) in 2009. It was 
123 million Sm3 in 2008.

The NPD expects about 503 million Sm³ of oil to be 
produced and sold from 2009 to 2013 inclusive (Fig. 
4.12). The forecast shows that oil production will decline 
from about 111 million Sm³ o.e. in 2009 to about 94 mil-
lion Sm³ o.e. in 2013, a reduction of about 10 per cent 
compared with the previous forecast. The main reasons 
for this reduction are postponement of new projects 
and lower expectation as to how many new production 
wells will be drilled. The NPD expects planned projects 
for improved recovery in fields to start towards the end 
of the period. 

As oil production decreases, gas production and gas 
sale from the Norwegian shelf continue to increase. 
Nearly 110 GSm3 more gas are expected to be sold in the 
five-year period of 2009 – 2013 than in the previous five-
year period. This represents an increase of 25 per cent 
(Figure 4.13).  

The gas sales the next five years will mainly come 
from fields that are already in production. Only a small 
proportion is expected to be a result of measures to 
improve recovery in fields, new developments and 
undiscovered resources. The largest new contributors to 
gas sales in this period are Gjøa and Skarv, which plan to 
start production in 2010 and 2011, respectively.

Condensate and NGL are heavy components of the gas 
in the reservoir which are produced together with the 
gas. A processing plant separates NGL and condensate 
from the sales gas. The production of oil, condensate 
and NGL is generally termed liquid production. The pro-
portion of NGL and condensate in the liquid production 
has risen recently as a result of the growing gas produc-
tion (Figure 4.14). NGL and condensate production is 
expected to remain unchanged for the next five years 
and make up between 15 and 20 per cent of the liquid 
production.

Forecasts are uncertain. Even the oil production forecast 
for the next five years is decidedly uncertain (Figure 
4.15), mainly due to uncertainty on the ability of the 
fields to supply oil, when new fields will start delivering 
and regularity. 

Figure 4.15 Historical figures and forecasts for the production of oil, NGL and condensate 
up to 2013

Figure 4.16 Uncertainty in the oil production forecast



2009 2014 2019 2024 2029
0

50

100

150

200

250

M
ill

io
n 

Sm
3  o.

e.

Reserves
Resources in fields

Resources in discoveries
Undiscovered resources

2007 2008 2009 2010 2011 2012 2013
0

20 000

40 000

60 000

Pipelines and terminals Discoveries Fields

M
ill

io
n 

20
08

-N
OK

0

40 000

80 000

120 000

160 000

2007 2008 2009 2010 2011 2012 2013

Exploration
Pipelines and terminals

Discoveries
Fields

M
ill

io
n 

20
08

-N
OK

44

Investments- and operating costs forecasts
Investment in the Norwegian shelf is at a historically 
high level. Great fluctuations in oil and gas prices have 
lead to more uncertainty about future investment levels. 
The figures which the Petroleum Directorate have relied 
upon are based on estimates supplied by the operators 
prior to the major drop in the oil price in autumn 2008. 
The NPD has considered these estimates and expects 
the investments to continue as planned in the short 
term, but some new projects are likely to be postponed. 

Investments are expected to exceed 140 billion NOK in 
2009 (Figure 4.16). Investments linked to exploration 
are likely to be cut in the coming years, whereas other 
investments will remain stable. Investments linked to 
further development of fields make up about 75 per 
cent of the total investments and concern both installa-
tions and drilling. 

The investment forecasts are uncertain on two counts: 
will projects be carried out as planned, and what will 
be the future trend in costs? Whereas some sectors of 
the mainland economy have experienced a rapid fall in 
investment activity, investments do not fall steeply in 
the NPD’s investment forecast. This very clearly shows 
that investments in the petroleum sector are a strong 
impulse for growth in the Norwegian economy.

Operating costs have risen substantially in recent years, 
but are expected to stabilise at around 50 to 60 billion 
NOK in the years ahead (Figure 4.17).

Long-term forecast for the petroleum production
The NPD expects 4.9 billion Sm3 o.e. to be produced in 
the next 20 years (Figure 4.19). This compares with a 
production of 5.1 billion Sm3 o.e. from 1971 to 2008.

The petroleum production is expected to remain 
comparatively stable until 2020 when a decline will set 
in. Oil production is already dropping, but the rising 
production of gas has so far maintained an overall high 
production level. 

After 2020, a larger proportion of the production is 
expected to come from undiscovered resources. This 
proportion increases year by year and is expected to be 
just above 40 per cent in 2030. The production forecast 
for undiscovered resources is based on estimates of 
volumes made by the NPD and on assumptions that 
30 exploration wells will be drilled each year, that the 
drilling will result in discoveries of varying size and that 
the average time elapsing from a discovery to the start 
of production is 10 years. Moreover, new production Figure 4.19 Forecast for the petroleum production from the Norwegian shelf up to 2030

Figure 4.18 Forecasts for operating costs for fields, discoveries, pipelines and onshore 
facilities up to 2013

Figure 4.17 Forecasts for investments in fields, discoveries, pipelines, on-shore facilities 
and exploration up to 2013
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licences must be awarded regularly, as has been the 
normal practice so far. The estimate of the undiscovered 
resources covers all parts of the Norwegian continental 
shelf except the area of overlapping claims in the Bar-
ents Sea and the continental shelf around Jan Mayen. 

The forecast presupposes that sufficient volumes of oil 
and gas are discovered that can be produced profitably 
and most of the petroleum must be found in the coming 
10 to 15 years. 

Experience shows that an average of 11 years elapses 
from discovery to production. Figure 4.20 shows the 
year of production start-up and the average lead time. 
Discoveries near existing infrastructure will generally be 
put into production quite soon, whereas other discover-
ies may remain undeveloped for several years for various 
reasons. As figure 4.8 shows, some discoveries made 
more than 30 years ago are still not developed.

Figure 4.21 shows the production forecast for produc-
tion up to 2030 arranged according to the decade when 
the discoveries were made. 43 per cent of the produc-
tion up to 2030 will come from fields discovered in 1979 
to 1988. For example, Troll, Heidrun and Snorre were 
discovered in this period and will contribute to the 
production during the forecast period. By comparison, 
only eight per cent of the production will come from 
discoveries made during the last ten-year period. The 
discoveries made in this period were small. No new 
areas have been opened since 1994, which might be one 
reason why there have been no large discoveries the 
last period. Exploration activity has been high in recent 
years, but has mainly taken place in well-explored areas. 

The predicted increase in production after 2014 from 
deposits found in the first ten-year period results from 
an expectation that several discoveries made before 
1979 will be put into production then. 

Figure 4.20 Average lead time from discovery to production start for fields on the 
Norwegian shelf

Figure 4.21 Forecast for the petroleum production up to 2030 arranged according to when 
the discovery was made
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Emissions from the petroleum activity
The most important emission sources in the petroleum 
activity are energy production and flaring. The emis-
sions chiefly consist of carbon dioxide (CO2), nitrogen 
oxides (NOX), volatile organic compounds (nmVOC) and 
methane (CH4). CH4 and nmVOC stem from, among other 
things, evaporation of crude oil during loading and 
storage. CO2 and NOX are emitted in connection with 
combustion processes.

Oil and gas production from the Norwegian continen-
tal shelf is subject to stringent demands. Technological 
demands, emission permits and economic constraints 
like the NOX and CO2 taxes help to ensure that emis-
sions are kept as low as possible. The emissions from 
Norwegian petroleum activity are therefore among 
the lowest in the world compared with the scale of the 
production.

The petroleum industry in Norway has paid a tax for 
its CO2 emissions since 1991. From 1 January 2008, the 
petroleum industry has also been obliged to buy quotas 
on the European quota market (European Union Emis-
sions Trading Scheme – EU ETS). Since the EU ETS quota 
prices are lower than the pre-2008 Norwegian CO2 tax 
level, the authorities have decided to maintain the CO2 
tax on a level which means that the sum of the European 
quota price and the Norwegian CO2 tax approximately 
reflects the historical level of the cost of emissions in 
Norway. As the quota price in EU ETS is determined by 
supply and demand, the total price per unit of CO2 which 
the operators on the shelf must pay varies through the 
year. The result of maintaining a CO2-tax adjusted to the 
quota price is that CO2  emissions in Norway are more 
expensive than corresponding ones in other European 
countries. 

The Gothenburg Protocol requires Norway to reduce its 
annual NOX emissions to 156 000 tonnes by 2010. This 
amounts to a reduction of about 41 000 tonnes, or 20 per 
cent, relative to the emissions in 2005. As one means of 
meeting this obligation, a tax has been levied on the NOX 
emissions since 2007. In 2009, the charge is NOK 15 850 
per tonne NOX. A NOx fund for Norwegian Business and 
Industry was set up in 2008, which is intended to finance 
measures to reduce emissions. The trade organisations 
taking part club together and can apply for money to 
help pay for measures to reduce emissions. The con-
tributions to the fund replace the NOX-tax. Fourteen 
organisations now contribute to the NOX Fund, including 
the Norwegian Oil Industry Association. The principal 
task for the fund is to finance specific measures which 

Figure 4.22 Forecast for CO
2
 emissions from the petroleum sector

Figure 4.23 Historical NO
X
 emissions and forecast for the petroleum sector

reduce the emissions. In 2009, the industry is required to 
implement measures to reduce NOX emissions by 4000 
tonnes.  

Emission forecasts 
The petroleum activity is currently responsible for some 
31 per cent of CO2 emissions in Norway. Emissions are 
expected to rise gradually until 2020 and thereafter 
decline. The forecast predicts that a gradually increas-
ing proportion of the emissions will come from undis-
covered resources, from discoveries and from projects 
to improve recovery on fields. The forecast allows for 
shore-based power to the Valhall and Gjøa fields. Con-
version of existing installations to utilise power from 
land will normally be expensive. The use of such power 
must therefore be evaluated in each case.  
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Figure 4.24 Historical nmVOC emissions and forecast for the petroleum sector

Figure 4.25 Historical water production and discharges of produced water and forecast for 
the petroleum sector

Figure 4.19 shows the forecasts for CO2 emissions from 
the petroleum sector up to 2030. Further reductions in 
the CO2 emissions from Norwegian petroleum activity 
can to some extent take place by saving energy and 
using new technology. In its forecast, the NPD has 
assumed that new technology will be introduced in 
the future.  

Power from shore and capture and storage of CO2  (CCS) 
are technologies which may make a significant contribu-
tion towards reducing emissions from the petroleum 
sector. In some cases, power from shore will be cost-
effective, but in other instances substantially higher 
investments will be required. Figure 4.19 shows how 
power from shore to some of the new developments 
may reduce the emission curve, but this will first and 
foremost be relevant in the long term.

The petroleum activity is currently responsible for 24 
per cent of the NOX emissions in Norway. These emis-
sions peaked in 2005 and the forecast predicts that they 
will continue to decline in the years ahead. The higher 
proportion of modern, low-NOX turbines that have been 
installed and increasing amounts of power from shore 
help to achieve this reduction (Figure 4.20).    

Low-NOX turbines are now being installed in new devel-
opments, and such turbines which are also able to run 
on diesel are being tested. Power from shore for some 
new fields along with low-NOX turbines are expected 
to reduce NOX emissions in the future. In the case of 
some installations, it may be necessary to seek a balance 
between minimising NOX emissions and minimising CO2 
emissions. The current regulatory regime provides moti-
vation for minimising CO2 emissions.  

nmVOC derives from emissions of non-combusted 
hydrocarbons. For instance, evaporation in oil storage 
facilities may give emissions of nmVOC. These emis-
sions have been significantly reduced in recent years 
(Figure 4.21), partly through recycling of nmVOC. The 
figure forecasts that nmVOC emissions will continue to 
drop.

More water will be produced in the coming years (Figure 
4.22), but the proportion of produced water discharged 
into the sea after being treated is expected to drop 
gradually; it will be re-injected instead. Increased injec-
tion of produced water is partly a result of the demand 
for a physical zero emission from the petroleum activity 
north of 62oN. However, reducing these discharges helps 
to increase the need for energy.
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Conversion tables:

	 1 Sm3 of oil 	 =	 1.0 Sm3 o.e.
	 1 Sm3 of condensate 	=	 1.0 Sm3 o.e.
	 1000 Sm3 of gas 	 =	 1.0 Sm3 o.e.
	 1 tonne of NGL 	 =	 1.9 Sm3 NGL = 1.9 Sm3 o.e.

Gas 	 1 cubic foot	 1 000.00	 Btu
	 1 cubc metre	 9 000.00 	kcal
	 1 cubic metre	 35.30 	cubic feet

Crude oil 	1 Sm3	 6.29 	 barrels
	 1 Sm3	 0.84 	 toe
	 1 tonne 	 7.49 	 barrels
	 1 barrel 	 159.00 	 litres
	 1 barrel/day	 48.80 	 tonnes/yr
	 1 barrel/day	 58.00 	 Sm3 per yr

	
	 MJ	 kWh	 TKE	 TOE	 Sm3	 Barrel
					     natural gas	 crude oil 	

1 MJ, megajoule	 1 	 0.278 	 0.0000341 	 0.0000236 	 0.0281	 0.000176
1 kWh, kilowat hour  	 3.60 	 1 	 0.000123 	 0.000085 	 0.0927 	 0.000635
1 TKE, tonne coal equivalent  	 29 300 	 8 140 	 1 	 0.69 	 825 	 5.18
1 TOE, tonne oil equivalent  	 42 300 	 11 788 	 1.44 	 1 	 1 190 	 7.49
1 Sm3 natural gas  	 40.00 	 9.87 	 0.00121	 0.00084 	 1 	 0.00629
1 barrel crude oil (159 litres)	 5 650 	 1 569 	 0.193 	 0.134 	 159 	 1




