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Executive Summary
The Norwegian interest in Carbon Capture Use and Storage - CCUS! -

depends largely on the oil and gas sector. The assumed need for increased
electricity generation based on natural gas from the 1990s onward has also
been a strong driver. In the 1990s, oil companies operating in Norway began
research and development. In 2005 the government took the lead. Prime
minister Jens Stoltenberg announced the building of a full-scale CCS plant
at Mongstad outside Bergen on the west coast of Norway in 2006, a project
equivalent to the moon landing, in his own words. For a period the per cap-
ita investment in Carbon Capture and Storage (CCS) research and devel-
opment was among the highest in the world. In 2013 the project to build

a full-scale CCS plant at Mongstad in Norway was ended. Stoltenberg’s
government maintained that the calculated cost was too high to defend the
project. The new government, led by Erna Solberg, has not reversed the
decision. So far her government has shown more interest in contributing

to CCS in Rotterdam in the Netherlands and in the Ukraine than starting
the construction of a new CCS plant in Norway. Several test projects for the
capture of CO, from industrial plants is under way. The oil producer Statoil
has been given the task by the Norwegian government to investigate several
possible sites for CO,-storage in the North Sea. Earlier storage projects such
as the Sleipner project has been hailed as successful examples of CO storage.
However, this project was started without any examination of the geological
layers — caprock - over the CO reservoir. According to the geology expert
Professor Peter M. Haugan at the University of Bergen, Norway, it was only
lucky coincidence that prevented a massive leak of CO, from the storage
through deep rifts and numerous geological faults in the caprock . These
were revealed by an EU-financed research project carried out many years
after the pumping of CO, into the underground Utsira sandstone formation
was begun in 1996. Finding suitable storage areas is a critical and under-
communicated problem in the CCS-debate. According to Professor Haugan
the search for safe CO,-storage areas is expensive and may take anywhere
from three years at the best and ten years at the longest .

Norway has many other options for reducing its CO emissions, other than
by CCS. Stopping further development of new oil fields is one, and particu-
larly in the very vulnerable Arctic. Another option is reducing emissions
from the transportation sector, which is otherwise going to expand. To the
extent that CCS has overshadowed the other national mitigation potentials
and reduced efforts in other sectors of the Norwegian economy, CCS may
prove to have been a costly detour on the road to a climate-friendly Norway.

'The Norwegian support for Carbon Capture and Storage — referred to from
here on as CCS — may best be explained by pointing to Norway’s status as
the twelfth largest net exporter of oil in the world (2013). From around the

1 CCUS - Carbon Capture Use and Storage refers to both the use of captured CO, for
different purposes, and the storage underground or by other means to prevent CO, in
reaching the atmosphere. The Mongstad CCS project was designed for storage of CO, in
underground geological formations out on the Continental Shelf.



mid-90s, the Norwegian oil industry was an initial driving force behind CCS
in Norway. As the high cost of CCS became apparent, Statoil and the rest

of the oil sector lobbied to persuade the government to shoulder the extra
cost of CCS.They succeeded when the then prime minister, Jens Stoltenberg,
pledged in 2006 to finance a full-scale CCS plant in Norway. He compared
this project to the moon landing, and reaped much publicity and goodwill as
a result of this pledge.

Statoil is by far the largest oil- and gas-producing company in Norway, and
the Norwegian government has a 67 percent shareholding. Diminishing oil
reserves and production in Norway reduce the future importance of Norwe-
gian oil production as part of Statoil’s total revenues. The oil and gas sector as
a whole has a declining role in the Norwegian economy. This trend has been
accelerated lately by a large fall in oil prices, from above 100 USD/barrel in
2014 to 30 USD/barrel in 2016. The assumed need for more electricity gen-
eration in Norway based on natural gas has also been greatly reduced since
2006, when preparations for CCS in connection with a gas-fired power plant
started at Mongstad in Western Norway. All these factors have combined to
reduce the importance of CCS in Norway. Both the oil industry and the gov-
ernment hoped in 2006 that CCS plants would become cheaper to build and
operate as a result of new technology acquired from building a larger number
of plants worldwide. Consequently, they would also be cheaper to build and
operate in Norway. This was the explicit motivation for the moon-landing
project of the Stoltenberg government.

The previous red-green (Social Democrat — Socialist Left — Centre/Agrari-
an) coalition government’s great reliance on CCS in their climate mitigation
plan was also the result of a political compromise at the time of the forma-
tion of the coalition. In 2005, the Social Democrats wanted to license two
gas-fired power stations for general electricity supply. The Socialist Left party
was against this because of the big increase in Norwegian CO, emissions
that these plants would cause. A compromise was reached: the power stations
could be built, provided that they were fitted with CCS as soon as this was
technically and economically feasible. The compromise enabled the Socialist
Left party to join the coalition government with a majority in parliament.
CCS acted in this way as a “political glue”. When the coalition left power

in 2013, there was seemingly no more need for this “glue”. The outgoing
Stoltenberg government cleared the table for the new government by closing
down the Mongstad CCS project, as one of its last decisions in power. The
official reason for the decision was the high cost of building a full-scale CCS
plant at Mongstad, with the likely result that it would not bring the average
cost of CCS down. The wish to avoid criticism over the money spent on the
unsuccessful project may also have been a contributing factor. But the criti-
cism came anyway.

If you weigh the different Norwegian stakeholders and their relative interest
in CCS against each other, between 2006 and 2013 the politicians in Norway
probably had at least as great a need for CCS as the oil extraction business

or the power sector, and maybe an even greater need. The red-green coalition



could not have achieved a government with a majority support in the Nor-
wegian parliament without CCS.

'The incoming conservative-populist government led by Erna Solberg upheld
the decision to close the Mongstad CCS project. Officially the government’s
goal is to build a full-scale CCS plant before 2020. So far, it seems to be
investigating possibilities for investing in CCS plants in other countries more
eagerly. In 2014 the present government took two initiatives to help spread
CCS technology to other countries. It has promised to finance part of the
building of a CCS plant in one of the EU countries. Most likely, this will be
a plant in Rotterdam in the Netherlands, but no final decision has been made
for any project. The other initiative is to give economic support to a branch
office of the Norwegian foundation Bellona, in Kiev, Ukraine, with the ex-
plicit purpose of assisting with the introduction of CCS in Ukraine.

A small pilot project to capture — and then release — CO, from a garbage
incinerator in the capital Oslo has been started on 25 January 2016, and

will run for 5 months. In the industrial hub around the cement industries in
Brevik and the fertilizer production in Porsgrunn at the coast south-east of
Oslo, possibility studies are being carried out. These studies are also supposed
to be finished by 1 June 2016. A decision about which alternative to pursue
in the future will be made in 2018. Incidentally, this will be made after the
national elections in the same year. It is tempting to see this as an attempt by
the government to postpone a possibly unpopular and/or expensive decision
as long as possible.

In January 2015, the Norwegian government announced that it would seek
to become a member of the EU Climate Bubble. Around 50 percent of Nor-
wegian emissions already have to be covered by emission allowances from the
ETS. Now, the Norwegian government wants to become a full participant in
the EU climate reduction goals. If successful, this may possibly make it easier
for Norway to take part in financing CCS plants in EU countries. It may also
enable Norway to count the reduction in CO, emissions from CCS plants
abroad as part of fulfilling the reductions targets under the EU Climate
Bubble. The details in the agreement between Norway and the EU have not
been concluded, as this has to wait until the EU has finished its own ET'S
(Emission Trading System) agreement in late 2016/early 2017.

There is a lack of critical debate about the shortcomings and unproven
aspects of CCS technology in general in Norway. One reason is the lack of
independent academic research into CCS technology. The Sleipner field in
the North Sea has been hailed as an example of successful carbon capture
and storage. This ignores the fact that the capture of CO, from the Sleipner
field is not from a power station, but from natural gas extracted from un-
derground. This is much easier than separating and capturing CO, from hot
exhaust gases, and the methods cannot be directly compared.

A large research project has conducted extensive surveys of the Utsira sand-
stone formation, where the CO, from Sleipner has been stored. The research-
ers concluded that there were no signs of CO, leaking from storage.



Professor Peter M Haugan from the Geophysical Institute at the Univer-
sity of Bergen, Norway, says that this may be just a coincidence. No such
research was conducted prior to the start of injection of CO, into the Utsira
formation. The biggest crack that was found (up to 10 metres wide and 3
kilometres long) could well have been situated right above the injection site.
His conclusion is that this proves the need for very expensive exploration of
sites intended for storage of CO,. Such exploration of potential CO, de-
posits might take anything between three years at best and up to 10 years in
very difficult cases. There are no guarantees that these explorations will lead
to a positive conclusion and declare that a specific site is safe for long term
storage of CO,,.

'The need for site specific investigations is also pointed out in a report about
the possibilities for CO, storage in the British sector of the North Sea. The
report underlines that it has estimated the probabilities and the rates of
leakage based on the best available data and estimates. Even so, there are

no absolute guarantees of permanent storage. The authors state that CO,
from a storage facility in general is unlikely to leak because of the geological
structures of the North Sea. However, the authors warns that there are site
specific conditions that may cause a higher risk for leaks. One type of risk
is boreholes with old oil- and natural gas wells. There are many different
aspects of such old and unused wells that may cause a leak. One cause is the
cement that has been used to seal old, unused wells. Under the influence

of CO, mixed with saline water the cement may erode and start leaking.
Another risk is geological faults and cracks. One must make sure that such
faults do not extend all the way from the layer used to store CO, and up

the seabed above. Even if this is not the case, fault-lines and cracks may be
re-activated as a result of the injection of CO, . A thorough examination of
the cap layer for faults and old boreholes was not conducted before the Utsira
formation was taken into use before the injection of CO, was started in
1996. It is highly possible that the use of the Utsira sandstone formation as
a CO, storage facility would not have been allowed if the EU regulations for
ensuring safe storage had been in place in 1996. This directive was finalized
in 2009, which is a good 13 years after the CO, storage facility in the Utsira

formation started its operation.

'The Norwegian government announced in the beginning of January 2016
that it has given Statoil a contract of 35 mill NOK to look for suitable ge-
ological formations to store CO, underground on three different locations.
'The Utsira formation is one of these. The search shall be concluded by 1 June
2016. It is doubtful if it is possible to find a geological formation that is safe
against CO,-leakage in 5 months time, if one should follow professor Hau-
gan's argument above.

Another reason for the lack of critical debate is that environmental organiza-
tions and the wider environmental movement in Norway have been divided
on this issue. The environmental foundation Bellona has been the leading,
permanent and very vocal advocate of CCS since 1996 in Norway and has
also been active in the EU. Since the decision to stop the Mongstad project



in 2013, Bellona seems to be concentrating on the prospects for CCS in

the EU countries. The environmental foundation Zero still has CCS high
on its agenda. Environmental NGOs such as Friends of the Earth/Norges
Naturvernforbund and Nature and Youth/Natur og Ungdom have supported
Bellona to a varying degree in the past. They both demand in their policy
papers that no gas-powered power plant should be built without CCS. Nei-
ther of them have CCS as a priority in their programmes for 2014. WWF
Norway has been largely silent and does not have CCS as a priority, but it
has CCS very low on a list of possible climate mitigation measures.

Two organizations, Greenpeace and Future in Our Hands (FIVH) have been
openly critical. They still are, but in recent years both have also reduced their
activities on CCS.

Economic and political motivations, combined with a lack of independent
academic research and a partly positive and partly silent NGO community
have all contributed to the present political commitment towards the use of
CCS in Norway. The overall effect of this commitment has probably been
negative for efforts to reduce GHG emissions in sectors other than oil and
gas. In particular there is a lack of effort in the transport sector, where emis-
sions are growing fastest. Emissions from the oil and gas sector are predicted
to peak in 2020, after which they will be gradually reduced in the years to
come, both in absolute and relative terms. This will happen even without

the use of CCS, due to the rapid extraction and depletion of the Norwegian
offshore oil reserves. The Norwegian oil production has diminished with 50
% since 2000, but has shown a slight increase during the last three years. The
emissions from the existing oil- and gas fields in the longer term will contin-
ue to diminish anyway as the fields grow older and get depleted. A focus on
CCS and emissions from the oil sector excluding other sectors with growing
or stable emissions may therefore be a wrong priority.

'The present government has opened several areas in the north for oil ex-
ploration. So far, very little oil has been found. There is no guarantee that
the newly opened exploration blocks will lead to significant new, large finds
of oil. All the same, further development of new offshore oilfields should

be stopped. In this way, one can make sure that the oil- and gas resources
remain in the ground and that there will no additional CO, emitted to the
atmosphere from these fields. The Norwegian government's recent sales
pitch to promote gas as a bridge to a sustainable energy system in the EU is
therefore not in the best interest of the environment. Leaving oil and gas in
the ground is best for the environment.

To the extent that CCS has overshadowed the other national mitigation
potentials and reduced efforts in other sectors of the Norwegian economy,
CCS may prove to have been a costly detour on the road to a climate-friend-
ly Norway.



The Norwegian interest in CCS

'The Norwegian support for Carbon Capture and Storage — referred to from
here on as CCS — may best be explained by pointing to Norway’s status as
the twelfth largest net exporter of oil in the world (2013)?, combined with
an assumed need to use natural gas for electricity generation from the 1990s
onward. From around the mid-90s, the Norwegian oil industry was the ini-
tial driving force behind CCS in Norway. As the high cost of CCS became
apparent, Statoil and the rest of the oil sector lobbied to persuade the gov-
ernment to shoulder the extra cost of CCS. They succeeded when the then
prime minister, Jens Stoltenberg, pledged in 2006 to finance a full-scale CCS
plant in Norway. He compared this project to the moon landing, and reaped

much publicity and goodwill as a result of this pledge.

Why is Norway investing heavily in ((S?

'The coal industry and power generators in Germany and the United States
were among the biggest and most important driving forces for CCS in their
respective countries back in 2008, according to the Greenpeace report False
Hope.? These industries still play a significant role in the international debate
in 2014.The coal extraction industry and the coal-based power producers
want to prolong the useful lifetime of their respective resources and invest-
ments. However, they face increasing public and political pressure to reduce
their emissions.* International and national NGOs are for example co-op-
erating in exposing the dangers and environmental problems caused by the
coal industry, during extraction, transport and use for electricity generation
worldwide. The aim is to put pressure on international financial institutions
and banks to stop financing coal extraction and use.’ In this situation, CCS
may seem to be a god-sent opportunity for coal producers and coal users to
continue their present operations. Norway, on the other hand, does not have
a big coal industry and no coal-fired electricity generation capacity connected
to the grid. So the Norwegian support for CCS must have another explana-
tion than the role of the coal industry or coal-based electricity generation in
Norwegian society.

Hey, big spender!

Several questions arise when people from other countries look at the official
Norwegian support of CCS as a climate mitigations option. One is connect-
ed to the fact that Norway has in the past been spending more on research
and development of CCS per capita than many other nations. Norway,
Canada and the Netherlands were among the top spenders relative to GDP

2 http://lwww.eia.gov/countries/cab.cfm?fips=NO

3 False Hope. Why carbon capture and storage won't save the climate. Greenpeace, May
2008
4 http://www.smh.com.au/business/pressures-on-coal-show-no-signs-of-ending-20141228-

12enrk.html#ixzzZNETWmMoj Read 30.12.2014

5 http://www.ran.org/banking-coal-undermining-our-climate Read 30122014
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in 2008.° Why did the Norwegian government spend so much money per
capita on CCS in the period up to 2008, when in comparison the US for
example allocated far less relative to GDP to the same technology? ’

The general aim of many R&D programs for capital-intensive technologies
in Norway, including CCS, is to invest strategically in order to profit from
cooperation with bigger nations. Norway has limited resources and therefore
limited possibilities to finance very expensive technology research programs
on their own. The goal is to get bigger nations to bear the brunt of the devel-
oping costs, and for Norway to participate enough to reap the benefits of a
technological break-through. However, one may question if this strategy will
work regarding CCS in light of the actual spending in other, bigger coun-

tries.

Research and development funding for CCS in the EU has also turned out
to be far less than is probably needed, despite ambitions to build 12 large
plants by 2015. This goal is definitely not going to be achieved. To date, no
tull-scale CCS plants have been built in the EU. The EU has supported six
research projects through one programme, EEPR.® Of these, three have been
terminated. None of projects have led to a full-scale plant, and no decisions
about building a full-scale version have been made so far. Another pro-
gramme, NER 300, has financed another research project.” In addition there
are also national programmes, such as that in the UK. The British program
to build a full-scale CCS plant has been cancelled because of the high cost.™
'The EU has not succeeded in supporting the building of a single demonstra-
tion full-scale CCS plant so far.”

'The Norwegian programme needs to develop, in co-operation with the other,
larger nations, CCS methods that can operate on a commercial basis within
a timeframe that can give this technology a meaningful role. If development
progresses too slowly it will not have much impact on emissions between
now and 2050, when emissions of climate gases need to be reduced to zero if
the world is to avoid catastrophic warming.

In 2006, the Norwegian government signalled an ambition to take the
lead in the development of CCS, at least verbally. The prime minister, Jens
Stoltenberg, started talking about establishing the first full-scale CCS plant

6 http://www.cicero.uio.no/publications/detail.aspx?id=4078&lang=no#details Read 15 April
2008

7 http://www.cicero.uio.no/fulltext/index.aspx?id=3580&lang=no Read 15 April 2008

8 http://ec.europa.eu/energy/eepr/projects/files/carbon-capture-and-storage/ccs-eepr-sum-
mary_en.pdf Read 30 December2014

9 http://ec.europa.eu/clima/policies/lowcarbon/ner300/index_en.htm Read 30 Decem-
ber2014

10  http://www.theguardian.com/business/2016/jan/31/spending-watchdog-nao-george-os-
borne-carbon-capture-storage-scheme Read 2 February 2016

11 http://www.forskningsradet.no/servlet/Satellite?c=Nyhet&pagename=climit%2FHoved-
sidemal&cid=1253998154912&lang=no Read 30 December 2014



in Norway as the equivalent of the US landing on the moon.”> Whether the
actual funding and timeframe for the Norwegian development project was
ever adequate to achieve this ambition is still an open question. Norway
wants to be a big spender, but is Norway big enough? The project to build
the only full-scale CCS plant in Norway was abandoned by the Stoltenberg
government on the way out from office in 2013 because of the high cost. The
new conservative-populist government of prime minister Solberg confirmed
the ambition to build a full-scale CCS plant before 2020, but so far there has

not been any concrete follow-up on this promise.

Big Oil, little coal

Statoil is by far the largest oil and gas producer in Norway, and the Norwe-
gian government has a 67 percent shareholding. Diminishing oil reserves
and oil production in Norway have reduced the importance of Norwegian
production as part of Statoil’s total revenues.” The oil and gas sector as a
whole has a declining role in the Norwegian economy. From 2014 to 2016
this trend has been accelerated by sharply falling oil prices. The assumed
need for more electricity generation in Norway based on natural gas has also
disappeared since 2006, when preparations for CCS started at Mongstad
power plant in Western Norway. Norway is now on an average a net exporter
of electricity, based on renewable hydropower. ™

Kaarsto, one of the two gas-fired power stations that were built on the con-
dition that they would later be equipped with CCS, was closed in 2014. The
other power station, Mongstad, is working far below capacity.” The hope in
2006 was that CCS plants might become cheaper to build and operate as a
result of technical advances made as a result of the larger number of plants
built worldwide. Consequently, they would also be cheaper to build and
operate in Norway.

From the beginning of the debate in Norway, CCS was chiefly seen as a
means of continuing to burn fossil fuels without emitting CO, into the
atmosphere. But another assumed benefit of CCS is that CO, captured

from power plants may be used to increase the pressure in oil fields and help
extract more oil. This process is called Enhanced Oil Recovery or EOR for
short. Falling costs for CCS technology could decrease the price for CO,
and increase availability. This in turn may increase the use of captured CO, in
EOR, and consequently help to prolong the oil extraction period in Norway.

12 http://www.regjeringen.no/nb/dep/smk/Statsministerens-kontor/Statsminister_Jens_
Stoltenberg/Taler-og-artikler/2006/Rodgronn-manelanding.html|?id=273361 Read 15 April
2008

13 In 2005, Norway was the 5th largest net oil exporter, in 2013: no. 12 in the world

14  http://euanmearns.com/how-much-wind-and-solar-can-norways-reservoirs-balance/ Read
2 February 2016

15  http://www.aftenposten.no/okonomi/innland/Taper-store-penger-pa-gasskraft-
verk-6971753.html Read 2 February 2016
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There are other means of EOR than CO,, but if CO, becomes cheaper than
other methods, it will be used instead. This means that EOR can be used in
oil fields that otherwise would be closed because of low profitability. The eco-
nomic benefits from this may be huge. The climate effect may be increased
net CO, emissions from Norwegian oil extraction, since EOR increases the
production from oil wells and makes oil cheaper to buy.

The matching of CO, supply from onshore facilities with the demand for
EOR, in particular from offshore oil fields in Norway, has turned out to

be very difficult. The oil fields generally require more CO, than any single
gas-fired power plant in Norway will be able to provide. For this and other
reasons, the use of CO, for EOR has been rejected several times in connec-
tion with the development of oil fields in need of EOR.

Norway has almost no coal extraction, except on the Spitsbergen Island in
the Arctic. This is a relatively small and heavily subsidized operation.'® Its
continued existence is mainly a result of Norway’s political and strategic
need to maintain a physical presence in the resource-rich Arctic. The only
coal-based electricity generation plant is also here, and supplies the mining
settlement of Longyearbyen. The power station is not connected to the main
Norwegian grid. The small Norwegian coal extraction (1.8 million tons in
2013)" is therefore not an important motive for supporting R&D in CCS,
and neither is the tiny power station on the Spitsbergen Island.

What Norway has, is a relative abundance of oil and gas from offshore fields
in the North Sea and further north on the continental shelf beyond the
coast. At the time of prime minister Stoltenberg’s announcement about the
Norwegian equivalent to a moon landing in 2006, Norway was the tenth
biggest oil producer, but the fifth largest oil exporter in the world. By 2013,
the situation had significantly changed. Norway is now the seventh largest
oil producer’®, but the twelfth largest exporter.”” The relatively high level of
export is due to Norway’s small population (5 million), and low domestic
consumption. Norwegian oil production peaked in 2001 at 3.4 million bar-
rels per day (bbl/d), and is now at 1.8 million bbl/d in 2013.

Almost all the natural gas that is not used internally in oil and gas extraction
is also exported, most of it by pipeline to the EU countries. In 2006, Norway
ranked as the third largest gas exporter, and the fifth largest gas producer in
the world.?® As of 2013, Norway is still the third largest natural gas export-
er in the world. This means that the gas market, particularly in the EU, is
increasingly important for Norway’s future oil and gas economy. The recent
push by the Norwegian government to ensure a role for natural gas in the

16 The coal mining operations is cutting down in 2014 due to low prices and reduced de-
mand for coal on the world market. The mining company Store Norske is in deep trouble
and struggling to survive, despite the subsidies.

17  http://www.snsk.no/annual-report-and-accounts.148181.en.html Read 8 March 2015

18  https://www.regjeringen.no/en/topics/energy/oil-and-gas/id1003/ Read 30 December 2014
19 http://www.eia.gov/countries/cab.cfm?fips=NO Read 10 December 2014

20  http://en.wikipedia.org/wiki/Statoil Read 30 December 2014



Figure 1. Norway petroleum and other liquids production and consumption
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future of the EU energy use is an expression of this importance. Combined
with the fall in oil production, a drastic reduction in the oil price between
2014 and 2016 has added to the difficulties of the Norwegian oil industry.
'The oil price has fallen from more than 100 USD per barrel to around 30
USD per barrel.18 'The fall in the oil price has already led to postponement
of the development of several large oil fields, and severe cutbacks in man-
power and investment in the oil sector. This also has implications for the tax
revenue for the government, and there is a widespread belief that the Norwe-
gian oil bonanza is over.

Statoil, which is government majority owned with 67 % of the shares,
produce 60 percent of the total Norwegian oil and gas on the Norwegian
continental shelf.?! The company is a result of a merger in 2007, when the
oil- and gas company Statoil acquired the oil- and gas division of Norsk
Hydro. Statoil is one of the world’s largest vendors of oil, and a significant
vendor of gas in the European market. The rest of the oil and gas from the
Norwegian fields are produced by a number of foreign owned oil companies
with comparatively small shares of the total production.

Statoil is a commercial operation, with the government acting as a regu-

lar majority shareholder on the board of the company. The government is
exercising its political authority over the oil- and gas sector, including Statoil,
through general taxation and environmental taxes, allocation of areas for oil
extraction and other economic and administrative regulation of the oil- and
gas companies’ activities. This means that Statoil s business strategy is being
decided within the company. The government seldom, if ever, tries to in-
tervene as long as the money flows. On the other hand, there are obviously
many links between the political system and Statoil. Similarly, there are many
channels for informal consultations that can also influence the way CCS has
become so important in Norwegian politics. This interplay is to some extent

21 http://no.wikipedia.org/wiki/Statoil Read 30 december 2014
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described in the book “Gasskraft” by Andreas Tjernshaugen.?? For our pur-
pose it is enough to say that Statoil and its predecessors, Statoil and Norsk
Hydro's oil- and gas division, has played a largely independent role in the
debate about CCS, despite the fact that both Statoil and Hydro, and now the
combined company Statoil, has had and still has the Norwegian government
as their majority owner.

Cutting down, moving out

Since Norway is a big oil- and gas-exporting nation, it is natural to ask how
important CCS is for the Norwegian oil- and gas industry. What role does
CCS play in its strategies to meet the need for reduced CO, emissions?
Statoil and Hydro did play an important part in the introduction of CCS
into the Norwegian debate around 1995-1996. A big part of this interest was
due to the possibility of building and operating gas-fired power plants for
both domestic supply and for supplying their own onshore installations. Both
the then separate companies Statoil and Norsk Hydro, clearly announced its
interest by financing their own research programs and plans when CCS first
entered the Norwegian debate. The interest was and is also caused by the
need to secure a long-term market for their products. The industry’s enthusi-
asm gradually cooled when the high cost of CCS became clear as a result of
the first research projects.

After that they lobbied the government to finance R&D for CCS and the oil
companies also wanted that the government should cover the extra cost of
building and operating CCS-plants and even take the responsibility for the
transport and the safe storage of CO,.>* After a long and complicated polit-
ical process the industry also achieved this goal. The Red-Green Stoltenberg
government®* pledged in 2005 that it would finance part of the extra cost of
including CCS in the two gas fired power stations that were either running
(Kaarsto) or in the process of construction (Mongstad). The permissions to
build these power plants were given on the condition that they should be
equipped with CCS-plants to reduce the emissions of CO, at a later stage.
'The decision was heavily criticized by the NGOs and the opposition, who
demanded that the power plants should be equipped with CCS-plants from
the start of operations. A government-financed company, Gassnova, was also
started. Gassnova was given the operational responsibility for the capture,
transport and storage of CO, from the power plants at Kaarsto and Mong-
stad. This entailed the responsibility for running the capture facility, building
the pipelines to the reservoirs in the North Sea where the CO, is going to
be stored, transporting the CO,, injecting it and then monitor and ensure
the safe storage of the CO,. The Norwegian government also promised to
finance the storage of the CO, captured from the first gas-fired power plants
equipped with CCS. * These promises became part of a wider agreement in

22 Andreas Tjernshaugen: Gasskraft. Tjue ars klimakamp. Pax Forlag, Oslo 2007.
23 Andreas Tjernshaugen: "Gasskraft,” Pax Forlag, Oslo 2007 p 162
24 Acoalition of the Labor Party, the Socialist Left Party and the Centre (Agrarian) parties.

25  http://lwww.gassnova.no/wsp/gassnovalfrontend.cgi?func=frontend.show&tem-
plate=home&language=UK&lang=en&site=gassnova Read 15 April 2008



the Norwegian parliament on Norwegian climate policy, signed by most of
the political parties represented.? This agreement has also been respected by
the government that took over in the autumn of 2013. As we shall see, the
promises have been made obsolete by later developments, but the promises
and the agreement became a cornerstone of Norwegian climate policy from
2005 to 2013.They therefore had a crucial influence on the government’s
efforts, or lack of efforts, to mitigate emissions domestically with other tools
and measures than CCS.

A number of options exist for the reduction of CO, emissions in oil and gas
extraction, processing and transportation that do not depend on CCS. The
main reason why these other options are not implemented is the increased
cost of oil extraction. The technological complexities of retrofitting existing
oil production platforms, where space and time for retrofitting is very limited,
make these options very costly. Shutting down production to install more
energy-efficient electricity generation equipment, for example, would be
costly if it is done on an individual platform. On the other hand, it is possible
to supply platforms with electricity from land by cables. Separate platforms
could also be set up that act as power stations for several production plat-
forms in the vicinity. These options have not been fully exploited. It can be
argued that even if the industry has actively explored the potential and cost
of CCS in the initial stages of the debate, the debate has also reduced the
pressure on the industry to implement policies other than CCS for CO,
reduction.

Another plausible reason for the oil- and gas industry’s gradual loss of enthu-
siasm is that emissions from the oil- and gas sector in Norway are expected
to peak and then gradually diminish after 2020.% This is the base scenario,
without any further instruments and measures being introduced to regulate
the emissions. The scenario also assumes that there will be no new giant oil
fields like the Ekofisk-field in the future. Nobody knows for sure what can
be found in the Barents Sea, but 10-15 years of active exploration have so far
not turned up any large finds.

'The relative contribution of the oil and gas sector to national emissions grew
considerably between 1990 and 2000 as the extraction of oil increased. The
total emissions from the sector will decrease in absolute numbers from 2020
and in relative importance from now until 2050. After reaching a peak in
2001, oil production will be steadily reduced in the years to come, but gas
production will be stable or increase.”® Nevertheless, CO, from the increase
in gas production is not expected to compensate for the decrease in CO,
emissions from oil production. Norwegian oil production peaked in 2001 at
3.4 million barrels per day (bbl/d), and is now at 1.8 million bbl/d in 2013.

26  https://www.regjeringen.no/nb/dokumenter/meld-st-21-2011-2012/id679374/?q=Karbon-
fangst&docld=STM201120120021000DDDEPIS&ch=1 Read 30 December 2014

27 http://www.miljodirektoratet.no/Documents/publikasjoner/M287/M287.pdf Read30decem-
ber2014

28  https://snl.no/Norsk_oljehistorie Read 30December2014
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'This is nearly a 50 percent reduction compared to the peak year.?” This trend
will continue, as the oil reserves are gradually depleted. More than 50 per-
cent of the proven reserves have already been extracted, and few new, large
fields have been discovered for a relatively long period of time. However,
production from existing, old oilfields has shown a slight increase the recent
three years. This is just a miniscule increase compared to the big decline since

2000%.

Statoil is very intent on securing new resources both inside and outside
Norway, as the prospects for oil production in Norway diminishes. Inside
Norway, the oil industry, labor movement and politicians from many politi-
cal parties are pushing hard for the opening up of new areas in the north of
Norway. The present Conservative/Populist government has responded to
this pressure, and has opened many new so-called blocks for oil exploration.
'This has been much criticized by the environmental organizations and a few
political parties, for several reasons. One is that the Arctic and the areas out-
side northern Norway are some of the richest fishing grounds in the world,
and very vulnerable to oil spills. The other argument is that the world cannot
use all the available carbon resources if we should reach the 1,5 degree goal
in the recently concluded Paris climate agreement. One cannot be sure that
the new areas opened for exploration will lead to the discovery of new, big
oil fields. The huge decrease in oil prices means that all exploration for new
oil fields is being reduced to save money. Investment in oil production is also
reduced. So the opening of new areas for exploration will probably not lead
to a total increase in Norwegian oil production in the longer run. All the
same, the areas should be left unexploited, the oil and gas should be left in
the ground. Oil and gas that is not pumped up cannot be burned and there-
fore cannot add to the CO, in the atmosphere. The Norwegian government's
sales pitch for gas as an intermediate fuel in the transition to a sustainable
energy system in Europe is not in the best interest of the environment. Leav-
ing oil and gas in the ground would be in the best interest of the environ-
ment

According to their website, the company is active in 30 countries all over the
world.*! Statoil purchased around 2007 ownership in oil extraction from tar
sand in Canada, for which it is heavily criticized.? It is using its knowledge
and expertise regarding off-shore oil-fields outside several African countries
(Nigeria, Angola) and in Azerbaijan®® by the Caspian Sea. Statoil has also
secured a part in the development of a gas field in the Russian part of the
Barents Sea.*

29  http://lwww.eia.gov/countries/cab.cfm?fips=NO Read 10 December 2014
30  https://www.eia.gov/todayinenergy/detail.cfm?id=23372 Read 2 February 2016
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'The CO,-emissions from Statoil's oil production outside Norwegian bor-
ders does not affect the national Norwegian emissions. Emissions are always
counted in the country where the extraction takes place. The CO,-emissions
from its gradually decreasing Norwegian production is consequently of less
importance than if it had continued to be a purely domestic operation. Sta-
toil's motivation to press for the introduction of CCS in connection with the
Norwegian oil production, at least in a short and medium term, is therefore
probably less important than it was in 1995-1996. The use of CCS in con-
nection with one or more natural gas based electricity generating stations was
also probably the most important for Statoil and the other oil companies in
the mid-90s. On the other hand, Statoil also has an interest in CCS for its
continued extraction of oil and gas in the longer term, primarily as a means
of Enhanced Oil Recovery, but also as a means of securing its long-term
market for oil and gas. Without CCS, the use of Statoil’s resources must be
decreased and eventually phased out. Recently, it has also announce its inter-
est in providing CO, storage facilities for parties outside Norway, based on
their knowledge of the North Sea oil fields and geological structures.

(CS and the national mitigation plan

The Norwegian government’s climate gas emissions mitigation plan has until
now (2016) chiefly been used to buy emission credits from abroad, and to use
CCS domestically to reduce GHG emissions. This plan was also accepted by
the majority of the political parties in the parliament and laid down in the
Climate Accord in 2008%. The policy was continued by the new conserva-
tive-populist government of Erna Solberg that won the elections in autumn
2013.The lack of other strong domestic actions in the government mitigation
plan is due to several factors. Emission credits from abroad and CCS reduce
the need for unpopular domestic taxes and other limitations on CO, emis-
sions. Due to Norway’s huge surplus of cash from its oil and gas revenue, it is
also very easy for Norway to buy all its emission credits.

'The governing coalition of political parties in Norway in 2008 consisted of
the Labour Party, the Socialist Left Party and the Centre (Agrarian) Party.
'The government declared its intention in 2007 to reduce emissions of GHG
gases by 30 percent by 2020 compared to Norway’s emissions in 1990, and to
become carbon neutral by 2050. In 2008, Norway advanced the date for cli-
mate neutrality from 2050 to 2030 in a statement issued together with three
other countries at the launch of a UNEP imitative.* The conservative-popu-
list government that took over in autumn 2013 has not changed this pledge,
as it became part of the wider agreement among the parties represented in
the Norwegian Parliament in 2012. This policy was adopted in a declaration
of most political parties in the Norwegian Parliament, the so-called Cli-

mate Accord.’” As we shall see, this goal has been superseded by the Solberg
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government’s adoption of the EU goal of 40 percent reduction by 2030 in
January 2015, but it was the policy up till then.

'The Stoltenberg pledge of 30 percent reduction by 2020 has in the past been
held up by NGOs and others as an example for other countries to follow. So
how did the previous and the present Norwegian government plan to fulfill
their respective pledges? How big is the challenge, and in which sectors are
the challenges most acute?

In 2009, Norway was 32nd on a list of the world’s top carbon emitters, with
8.9 tonnes of CO, per capita, according to the latest available emission data.
In comparison, the US has 17.2 tonnes per capita and the European Union
8.1 tonnes CO, per capita. China has 6.2 tonnes per capita.’® The average
emissions in many developing countries are so low that an automatic dish-
washer in Europe is, for example, responsible for emitting as much carbon
into the atmosphere in a year as three Ethiopians!*

Where are the (0, reduction challenges in the Norwegian economy
greatest?

'The CO, reduction challenges in Norway can be read from a scenario pro-
duced in 2014.% As described above, emissions from Norway’s oil and gas
extraction are going to decline because of diminishing oil extraction.

In contrast to the stable or diminishing emissions in other sectors, the rap-
idly rising emissions from the transportation sector are a major challenge in
a climate context. It will continue to increase up to 2030, and then level off
in this projection. Car-ownership is widespread, the population fairly dis-
persed and even the bigger urban areas are relying heavily on private cars for
transportation. Norwegians also fly 10 times more than other Europeans per
capita. The emissions from different forms of transport are therefore expected
to grow, both in total and in relative importance in the national total.

Emissions from the electricity generation sector are important in most other
countries in a climate mitigation context. In Norway electricity generation

in contrast does not offer great possibilities for emission reductions, since it

is almost 100% renewable hydropower. When the gas-fired power plant at
Kaarsto started commercial production on 14 December 2007,* this renewa-
ble percentage was reduced to about 97 percent. The gas-fired power plant at
Kaarsto could supply about 3 percent of Norwegian electricity or 3.5 TWh if
it was generating at full capacity.*

38 http://en.wikipedia.org/wiki/List_of countries_by_carbon_dioxide_emissions_per_capita
Read 30 December 2014

39 Carbon Dioxide Emissions Accelerating Rapidly, Frances C. Moore, Earth Policy Institute
9 April 2008, read 10 April 2008

40  http://www.miljodirektoratet.no/Documents/publikasjoner/M287/M287.pdf Read 30 De-
cember 2014

41 http://www.naturkraft.no/default.asp?V_ITEM_ID=735 Read 15 April 2008
42 http://www.naturkraft.no/default.asp?V_ITEM_ID=725 Read 15 April 2008



However, the gas-fired power plant at Kaarsto was closed down in October
2014, because of poor profitability.” The power plant at Mongstad is generat-
ing electricity at far below its capacity.* This means that Norway still obtains
almost 100 percent of its electricity needs in an average year from renewable
hydropower or wind power, and exports electricity in most years. Most of the
available, economically viable hydropower projects have already been devel-
oped. Public resistance against hydropower projects has increased because of
the great environmental impact, to the point that it is difficult to get permits
for large new projects. The domestic consumption of electricity has been
stable since 1998, and Norway has had a net export of 3 TWh per year on
average since the year 2000. This export share is likely to grow in the years to
come because of a growing surplus of electricity. The grid operator, Statnett,
plans to invest in new capacity in the grid to handle an additional produc-
tion of 13.2 TWh , and to increase export capacity with new power lines to
other countries. The increase comes on top of an average yearly production
of around 127 TWh,* and a maximum yearly production of 147.9 TWh in
2012.% This production comes almost entirely from renewable energy sourc-
es, and again almost purely hydropower with a little fossil and wind in addi-
tion. The reason for the growth, according to Statnett, is the establishment of
a Swedish-Norwegian common electricity certificate market. Climate change
is also partly responsible: milder, wetter winters create a bigger surplus of
electricity.

'The development of renewable energy sources for electricity generation has
turned the assumption behind the drive to build gas-fired power plants in the
1990s on its head. Back then, further increase in domestic electricity con-
sumption or the export of electricity to other countries was expected to be
mostly covered by sources other than hydropower. In this situation gas-fired
power plants were the main option for significant increases in generation
capacity. The industrial sector, including the oil companies, was also afraid
that widely varying electricity generation from a system dominated by hy-
dropower could cause spikes in the electricity price in dry and/or cold years.
‘Thermal electricity generation plants were seen as a partial insurance against
price spikes. Gas-fired power stations have consequently also been central to
the Norwegian climate debate for the last 20 years. Today, the Kaarsto power
station has been closed down because of big losses, and the power station at
Mongstad is running below its capacity. The low profitability of natural gas
fired power stations in Norway is due to two factors: a high market price

tor gas, and low prices for electricity, due to the market surplus. It is worth
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noting that there are several gas-fired power stations in Norway that are not
connected to the grid, but only supply oil and gas terminals for processing on
land. These power stations have only occasionally caused debate and protests.
'The main focus has been on those connected to the national grid and intend-
ed as a source of supply for all sectors, except the oil and gas sector.

The Norwegian Climate Mitigation plan - little domestic action

'The scenario for the development of Norwegian emissions described above
has also been part of the background for the mitigation policies envisioned
by the government white paper*” from 2012. The Norwegian environmental
NGOs have for years been fairly unified in their demand for stronger policies
for domestic reductions than the government proposed in its mitigation plan.
Norges Naturvernforbund/Friends of the Earth Norway has been particu-
larly vocal in this demand.*One of the main weaknesses of the government
mitigation plan from the NGOs point of view is the lack of strong domestic
measures to meet the projected increase in the transportation sector. The
many plans for new infrastructure (roads, airports) in the transportation sec-
tor will most certainly contribute to more emissions. The climate mitigation
plan lacks the instruments that can integrate policies on road construction,
building of airports and other infrastructure into the plan. Criticism has also
been directed at the lack of action in all the other sectors, where there are
obvious and well-documented actions that could be taken. A report prepared
for the government by the Norwegian Environment Agency in 2014 lists a
large number of such policies and measures that could bring Norway’s GHG
emissions down and fulfill Norway's Kyoto obligations through chiefly do-

mestic action.*’

Given the lack of strong domestic action to fulfill Norway’s Kyoto obliga-
tions, the Stoltenberg government’s pledge to become carbon neutral in
2030 seemed to be difficult to fulfill. The Solberg government’s pledge of 40
percent reduction by 2030 likewise does not specify how it will be achieved.
Both before and after the conclusion of the Kyoto Protocol negotiations in
2001, different governments have also refused to set a limit on how much of
its obligations Norway should reach by using the so-called flexible mecha-
nisms: Emission Trading, Joint Implementation and the Clean Development
Mechanism — CDM. Environmental organizations have been fairly united
in their demand that Norway should do as much as possible by domestic im-
plementation and at least 50 percent domestically*®. The governments, both
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past and the present, on their side have insisted that Norway should only
do domestically what is cheaper to do in Norway than by buying emission
credits from the flexible mechanisms.

Norway can now reap the benefits of efforts during the negotiations for the
Kyoto Protocol to get flexible mechanisms included in the Kyoto Protocol.
'The peculiar Norwegian circumstance in this respect is that buying emission
credits from other countries is also easier to do for Norway than almost all
other countries. Norway has an income from oil and gas extraction that is far
in excess of what can be spent domestically without creating serious inflation.
'The surplus revenue is invested in stocks and property abroad through what
is called the Norwegian Pension Fund Abroad — SPU (Statens Pensjonsfond
Utland). When the oil and gas are gone, the interest from the investments
will in the future pay for Norwegian pensions and other material welfare
benefits. The Pension Fund has already amassed a fortune of 4,570 billion
NOK or around 630 billion euro, and is still growing.”* This means that Nor-
way can pay for a huge amount of emission credits abroad, without having

to divert money from other purposes in the present government budgets. A
whole year’s emissions in Norway are around 54 million tons of CO,-equiva-
lents today®. At a price of around 7 euro per ton of carbon®?, it would in the-
ory cost maybe 103 million euro or 890 million NOK to cover this by buying
emission credits from abroad.! In practice, it would probably not be possible
for Norway to buy enough emission credits through the EU ETS to cover
all its emissions. There are limits imposed on how much of its reduction
commitment a nation that is part of the EU emissions “bubble” can cover by
buying emission allowances. But, in theory, Norway could become “carbon
neutral” TODAY, using a relatively small part of its economic surplus from
oil and gas extraction! Financially, there is no need to wait until 2030 for
Norway to do so, since it would require less than some week’s growth of the
Norwegian Pension Fund Abroad!**

The history of CCS in Norway

'The decision to build a full-scale CCS plant at Mongstad was made in
December 2007 by the Stoltenberg government, and the decision to stop the
project was made in September 2013 by the same government. The incom-
ing conservative-populist Solberg government upheld the decision to close
the Mongstad CCS project when it came into power. Officially the Solberg
government’s goal is still a full-scale CCS plant before 2020. So far, it seems
to be investigating possibilities for investing in CCS plants in other countries
more eagerly. In 2014 the present government took two initiatives to help
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spread CCS technology to other countries. It has promised to finance part of
the building of a CCS plant in one of the EU countries. Most likely, this will
be a plant in Rotterdam in the Netherlands. The other initiative is to give

economic support to a branch office of the Norwegian foundation Bellona in

Kiev, in Ukraine, with the explicit purpose of assisting with the introduction
of CCS in Ukraine.

A small pilot project to capture — and then release — CO, from a garbage
incinerator in the capital Oslo has been started on 25 January 2016, and

will run for 5 months. In the industrial hub around the cement industries in
Brevik and the fertilizer production in Porsgrunn at the coast south-east of
Oslo, possibility studies are being carried out. These studies are also supposed
to be finished by 1 June 2016. A decision about which alternative to pursue
in the future will be made in 2018. Incidentally, this will be made after the
national elections in the same year. It is tempting to see this as an attempt by
the government to postpone a possibly unpopular and/or expensive decision
as long as possible.

In January 2015 the Norwegian government announced that it would seek to
become a member of the EU Climate Bubble. Around 50 percent of Norwe-
gian emissions already have to be covered by emission allowances from the
ETS. Now, the Norwegian government wants to become a full participant in
the EU climate reduction goals. Negotiations are under way between Norway
and the EU. If successful, this may possibly make it easier for Norway to take
part in financing CCS plants in EU countries. It may also enable Norway

to count the reduction in CO, emissions from CCS plants abroad as part of
tulfilling the reductions targets under the EU Climate Bubble. The details

in the agreement between Norway and the EU have not been concluded, as
this has to wait until the EU has finished its own ETS (Emission Trading
System) agreement in late 2016/early 2017.

'The previous Stoltenberg government’s pledge to introduce a full-scale CCS
plant at one gas-fired power station for general supply has been a hot issue
for many years in Norway. After many rounds of what the supporters of CCS
looked upon as broken promises, the government finally said on 18 De-
cember 2007 that the planned gas-fired power plant at Mongstad would be
equipped with a CCS plant to remove CO, from the exhaust gases, but not
from the start of its operation. Several test plants would be built first, in order
to test different technologies for the removal of CO, from the flue gases. The
decision to build a full-scale CCS plant at Mongstad would be made after
analyzing the results from the test plants. The investment decision was again
postponed several times, until the outgoing red-green government finally
abandoned the project to build a full-scale CCS plant in September 2013.%

Then, on 3 October 2013, the owners of the gas-fired power plant at Kaarsto
decided to close the power station because of poor profitability.*® The power
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station at Mongstad is also running below capacity and with no increase in
the foreseeable future. This made the power station at Mongstad less attrac-
tive as a CO, source for a CCS plant, because the fixed investment would be
the same, but the cost per unit of CO, removed would be much greater. Sud-
denly, Norway was without two of the most relevant gas-fired power stations

for testing the viability of a full-scale CCS plant.

'The incoming conservative-populist Solberg government upheld the decision
made by the previous government regarding the Mongstad project. Officially
its goal is a full-scale CCS plant before 2020.%” So far, it seems to be inves-
tigating possibilities for investing in CCS plants in other countries more
eagerly. In 2014 the present government has taken two initiatives to help
spread CCS technology to other countries. It has promised to finance part of
the building of a CCS plant in one of the EU countries. Most likely, this will
be a plant in Rotterdam in the Netherlands. The other initiative is to give
economic support to a branch office of the Norwegian foundation Bellona in
Kiev, in Ukraine, with the explicit purpose of assisting with the introduction
of CCS in Ukraine.* This last decision caused a critical reaction from an
NGO in Ukraine, which stated that the ailing and very polluting coal-based
power stations and industrial plants in Ukraine should be closed down, and
not given a prolonged existence based on the promise of CCS.>

'The decision to close the Mongstad CCS project was widely criticized by the
opposition in the Norwegian parliament, mainly because of what was seen

as a waste of money. It was also criticized by those in favour of CCS, mainly
because it meant abandoning the CCS project. A public hearing about the
decision was held in parliament in February 2014. At the hearing, former
prime minister Jens Stoltenberg and the former minister of oil and energy,
Ola Borthen Moe, defended the decision by stating that building a full-scale
CCS plant at Mongstad would be very expensive, and that it would not lead
to the necessary reduction of construction costs that was necessary in order
to promote CCS in other countries. Two environmental foundations, Bellona
and Zero, criticized the decision to build test plants first, and said that if the
government had decided to use tested technology, e.g. amine-based scrub-
bing, a full-scale CCS plant could already have been operational. Represent-
atives for some industrial suppliers of other technologies said the same, but
regarding their own technologies. The researchers and experts more or less
agreed with the strategy of testing many different technologies in order to
find one with a promise of reduced costs.

CCS is one part of the Norwegian government plan to fulfill its Kyoto obli-
gations, and in a longer timeframe, become carbon neutral. This goes a long
way towards explaining the present strong Norwegian interest in CCS.
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It has long been an established government policy to find cost-effective
ways of climate mitigation, e.g. ways of meeting Norway’s obligations in the
cheapest possible way. Whether CCS fits this description is debatable, to say
the least, when you look at the challenges ahead. The government is on the
other hand counting on a strong reduction in cost per ton of CO, avoided
in the future through CCS. Even if this hope is not fulfilled, the Norwegian
government also has the option of buying emission credits to cover its needs.
It could be said that the Norwegian government will win either way, at

least in the first commitment period. However, as many commentators have
pointed out, including the NGOs, this lack of urgency in reducing emissions
may now turn out to be negative in the next commitment period, when the
necessary cuts will be bigger and the cost of emission credits will be higher.

'The Norwegian prime minister, Mr. Jens Stoltenberg caused a media storm
when he claimed that building a full-scale CCS plant in Norway should be
the Norwegian equivalent to a moon landing.®® Afterwards, the conflicting
messages about how this should be achieved in reality caused many sarcas-
tic comments from the political opposition and in the media. The level of
explicit ambition also made the red-green government more vulnerable to
criticism. In the Norwegian and foreign media the decision to close down
the CCS project at Mongstad attracted headlines such as “The moon landing
has crashed”. The obvious result was that any Norwegian government in the
tuture will be careful to avoid a similar announcement.

'The fact that Norway is uniquely able to buy whatever climate certificates

it needs to become carbon neutral, and without any hardship or sacrifice

for the Norwegian population is likely to cause envy and condemnation. A
super-rich nation that can buy itself out of the need to reduce its domestic
emissions is not very admirable. It is far better for the Norwegian reputation
abroad if the country can contribute to a technical solution available for use
by anyone. At the same time Norway could create a technology that can be
exported with profit, if it was developed in Norway, that is!

Any government in Norway is most likely trying to avoid politically costly
implementation measures in Norway such as higher gasoline taxes and taxes
on airfares, restrictions on private car use etc. Any government, whatever
country, wants to stay in power. Any democratically elected government that
introduces tough domestic climate action measures will probably lose power
as many voters will vote for other parties in the next elections. This is a sad
and a universally acknowledged fact.

In the government budget for 2016, a flight tax of 88 NOK or about 9
Euro® was introduced. This might be a significant turning-point and a new
direction for the government's efforts to curb the growth of CO,- emis-
sions.®
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Airlines have been very critical, some have suspended flights, and a private
airport near the capital Oslo has warned about having to close down. Norwe-
gians fly 10 times more than the EU-average. Hopefully the tax will reduce
this rate, and bring down the CO,emissions from the air traffic.

CCS played a prominent role in the former red-green government’s pledge
for Norway to become carbon neutral by 2050. The change in government in
2013 would in itself not have led to less dependence on CCS in the national
climate mitigation policies. Most of the political parties represented in the
Norwegian parliament reached a climate accord in 2007 that took a gener-
ally positive attitude towards CCS.* This attitude has been upheld in later
revisions. It also colours the official Norwegian opinion of the EU Energy
Union. In a statement with a preliminary Norwegian view on the EU Energy
Union, the Solberg government upholds its view that CCS must play an im-
portant role in the EU.* However, the role of CCS was changed dramatically
in Norwegian domestic politics, when the outgoing red-green government
closed the Mongstad CCS project in autumn 2013. After September 2013,
the focus on CCS in Norway has definitely been reduced. After close to 20
years of debate about gas-fired power plants, and 17 years of debate about
using CCS to manage emissions from the same power plants, both themes
have suddenly become significantly less relevant in the political debate in
Norway.

'There are signals about a possible new effort by the Norwegian government
to establish CCS in Norway before 2020. A small-scale pilot project to
capture — and then release — CO, from a garbage incinerator in the capital
Oslo has been started on 25 January 2016, and will run for 5 months. In the
industrial hub around the cement industries in Brevik and the fertilizer pro-
duction in Porsgrunn at the coast south-east of Oslo, pre-feasibility studies
have been carried out, and further studies are taking place. These studies are
also supposed to be finished by 1 June 2016. At the cement plant of Norcem
in Breivik, several technologies have been tested, and will be continued until
1 June 2016. At the fertilizer plant of Yara in Porsgrunn, there are also stud-
ies going on.* The key-words here are “pilot project”, “testing”, “small-scale”
and “feasibility studies”. NO decision has been made by the government to
start work on a full-scale CCS plant in Norway, and nothing so far indicates
that a decision is near. According to the minister for oil- and energy in Nor-
way, Mr. Tord Lien, the results of these studies and test projects will then be
evaluated. A decision about which alternatives to pursue further will be made
after the national elections in 2018. ¢

Bellona, a Norwegian organization that has been a steady supporter of CCS
since the beginning of the debate in Norway, is very critical towards the
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present government’s CCS-policy. According to Bellona®, an investment
decision for a full-scale CCS plant must be made now, in 2016, if it should
be up and running by 2020. The government's official goal of a full-scale
CCS plant by 2020 will therefore not be reached, according to Bellona. The
government has promised to finance a full-scale CCS plant before 2020,
not specifically in Norway. But with the development of CCS plants in the
European Union also progressing at a snail's pace, Bellona is probably right
that the government's promise will not be fulfilled by 2020.

In January 2015 the Norwegian government announced that Norway would
negotiate with the European Union to become full member of the EU Cli-
mate Bubble. Around 50 percent of Norwegian emissions already have to be
covered by emission allowances from the ETS. Now, the Norwegian govern-
ment wants to become a full participant in the EU climate reduction goals.
68 If successful, this may possibly make it easier for Norway to take part in
financing CCS plants in EU countries. It may also enable Norway to count
the reduction in CO, emissions from CCS plants abroad as part of fulfill-
ing the reductions targets under the EU Climate Bubble. The details in the
agreement between Norway and the EU have not been concluded, as this has
to wait until the EU has finished its own ETS (Emission Trading System)
agreement in late 2016/early 2017.

If you weigh the different Norwegian stakeholders and their relative interest
in CCS against each other, politicians in Norway between 2007 and 2013
probably had at least as great a need for CCS as the oil extraction business,
and maybe greater. The “naturally” declining emissions caused by reduced
domestic oil production and the gradual shift of Statoil’s operations to other
countries are the main reasons for the oil sector’s relatively lesser dependence
on CCS in the short and medium term. The European Union’s directive to
promote renewable energy sources and energy efficiency, which Norway has
adopted, has also contributed strongly to a shift of interest. The focus has
turned away from gas-fired power plants as a source for domestic electricity
supply and export, and more towards saving electricity through increased

efficiency, wind power and to some degree also hydropower.

Gas fired power plants: a national trauma

CCS did not reach its prominence in the Norwegian mitigation plan be-
tween 2008 and 2013 without a previous development and debate. CCS was
propelled to its present position by previous chains of events. In particular,
CCS has been the result of a peculiar Norwegian political trauma: 20 years of
NGO-led resistance against gas fired power plants.

A conflict about the construction of gas-fired power plants for supplying the
national grid with electricity has at times dominated the political agenda in
Norway for the last 20 years or so. It has also played a prominent part on a
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more permanent basis in the entire period. It even caused the resignation of
a Norwegian government, the government of Prime Minister Kjell Magne
Bondevik on 9 March 2000. His resignation has been claimed as being a
“world first”, e.g. the first government crises in a parliamentary democracy
caused by an environmental issue. In the words of Mr. Andreas Tjernshaugen
in his book “Gasskraft”, the issue has been a national trauma for much of the

20 years between 1987 and 2007.¢

In countries that relies on a mix of coal, oil, fossil gas and nuclear for its
electricity supply, the reasons for the conflict may be difficult to understand.
Electricity produced from gas-fired power stations emits less CO, per kWh
than a comparable coal- or oil-fired power station. In many countries the
transition from coal to gas in the electricity sector is an important measure in
reducing national GHG-emissions. Norway is different, because the Nor-
wegian electricity supply has historically relied almost 100% on renewable
hydropower. The introduction of fossil fuels in electricity generation could
therefore increase CO,-emissions substantially. Each such power plant is a
big point source of emissions. One typical plant of 420 MW could increase
the national emissions of Norway by 5-6 % alone back in the 90's, with-
out CCS. It would therefore have a significant impact on Norway’s possi-
bilities to reduce its GHG-emissions in total. The gas-fired power plants
consequently became a natural focus for the NGOs and climate mitigation
supporters in all political parties. The conflict cut across most of the political
parties being able to form a government, either alone or in a coalition with
others. This contributed to the intensity of the debate, since the question
about allowing the building of gas fired power plants was crucial for the
formation of several of the governments, both minority governments and
coalition governments that has ruled Norway since the mid-90's.

CCS as political “glue”

'The previous red-green (Social Democrats — Socialist Left — Centre/Agrar-
ian) coalition government’s great reliance on CCS in their mitigation plan
was also the result of a political compromise at the time of the formation of
the coalition. In 2005, the Social Democrats wanted to license two gas-fired
power stations for general electricity supply. The Socialist Left party was
against this because of the big increase in Norwegian CO, emissions that
these plants would cause. A compromise was reached: the power stations
could be built, provided that they were fitted with CCS as soon as this was
technically and economically feasible. The compromise enabled the Socialist
Left party to take part in the coalition government with a majority in parlia-
ment. CCS acted in this way as a “political glue” for the red-green coalition.
When the coalition stepped down in October 2013, the need for CCS in
connection with the Mongstad gas-fired power plant did not seem as crucial
as before. Among the possible explanations for the shift in policy was that
the electricity supply situation had changed, with less dependence on gas-
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fired power plants and CCS compared to earlier. The official reason for the
decision was the high cost of building a full-scale CCS plant at Mongstad,
with the likely result that it would not bring the average cost of CCS down.

'The outgoing government generously cleared the table for the new govern-
ment by closing down the Mongstad CCS project, as one of its last decisions
in power. It is tempting to conclude that the “glue” was no longer needed as
the coalition government was disbanded, for whatever reason. The outgoing
government may also have wanted to remove a possible source for criticism
from the incoming government about the use of huge sums of money on a
project that was not going to be a breakthrough for CCS technology. The

criticism came anyway.

Gas fired power plants — a divisive issue in Norwegian politics

'The Norwegian environmental NGO's achieved success in bringing the issue
into the forefront of the public debate in the early 90" ties, as described in
M. Tjernshaugen's book “Gasskraft”.”” As a consequence, it also became a
highly divisive issue in Norwegian politics, both between the political parties
and inside the parties. Norway has had a succession of mostly minority
governments, and often coalition governments, since the 80s. The red-green
coalition government had a majority backing it in the parliament, and was

in fact an exception from this pattern. In every combination of political
parties forming the different coalition governments during the last 20 years
there has been at least one party opposed to gas-fired power plants, due to
its climate impact. In the case of single-party minority governments, such as
the Social Democratic governments of Mr. Jagland and the first government
of Mr. Stoltenberg, there was significant internal opposition within the party
to gas fired power plants, even if the official position was in favor. The two
minority Social Democratic governments also relied on other political parties
in the Parliament for staying in power, again with opposition against gas
fired power plants as a critical factor determining the support. Several other
political parties have also experienced considerable internal conflict over this
issue. Among them are the Socialist Left party that were taking part in the
former Red-Green governing coalition led by Prime Minister Jens Stolten-
berg, together with the Social Democratic Party and the Centre (Agrarian)
Party.

Given that the power plants became so decisive in determining who would
govern Norway, CCS became a tempting possibility for the politicians to
“have their cake, and eat it too”. CCS made it seemingly possible to have gas
fired power plants, but without an increase of CO,-emissions to the atmos-
phere. The promise of CCS therefore made it possible to reach a compromise
between those in favor and those against the power plants, and pave the way
for successive governments from Prime Minister Jagland’s Social Democratic
government in 1997 and onwards. It is therefore fair to say that CCS became
a “glue” in Norwegian politics since it was introduced in 1995-1996.
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In this situation most of the political parties did not have a strong interest in
looking critically at the realities about CCS. The old adage “Don’t look a gift
horse in the mouth” seems quite appropriate here. Nobody wants to take a
hard look at the realities of storing CO, underground for thousands of years,
or the other negative consequences of the technology. The Norwegian debate
(as in other countries) has mostly been about the cost of carbon capture,

and different methods and strategies for achieving the lowest cost, in the
short time perspective as well as in a longer perspective. The critical question
about the safety of CO, storage from leaks has therefore hardly been debated
publicly.

A leak of methane (natural gas) from the Aliso Canyon natural gas storage
facility in California started on 23 October 2015, and was not stopped until
11 February 2016.7" 'The leak was reported to be bigger than the methane
leak to the atmosphere from the oil well Deepwater Horizon in the Mexican
Gulf. The methane emitted could have a greenhouse gas effect comparable to
up a quarter of the total US emissions in a year. The natural gas storage was
used for distribution of gas to customers in the area. Natural gas was pumped
down in a depleted oil field with numerous unused, old oil wells. The leak
occurred in a disused oil well that was more than 60 years old. Aliso Canyon
gas storage facility is located on dry land. Transporting the necessary equip-
ment to the site is relatively easy. Even so, it took more than 3 months to
plug the leak.

'The incident highlights the risks involved when using underground storage
of gases lighter than air, be it methane or CO.,,. It also highlights the dif-
ficulties involved in finding and plugging a leak in a storage facility. These
difficulties may be much bigger when operating under water in a challenging
environment such as the North Sea, for example in the winter. In a British
report from 2012 it is estimated that it will take about two months to drill

a so-called relief well in order to stop a leak of CO, from a storage facility
from the time. This is counted from the time that the drilling equipment is
in place. The time to locate the leak and to mobilize a drilling rig also has to
be taken into account. This may well increase the time necessary to plug the
leak considerably. In the meantime, the leaking CO, may reach such propor-
tions as to reduce the economic reason for the whole operation. If the whole
CCS-operation cannot reduce the CO, emissions to atmosphere cheaper
than other available measures, there is no point spending extra energy and
money on the method.

Lack of independent academic research

One contributing factor in the lack of criticism is the dependence of all
academic geological and geophysical research institutes on funding from the
oil industry. Students and teachers at the University of Bergen have pro-
tested against this dependence. Their argument is that it compromises the
independence of the research that is conducted, and prevents researchers
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from looking at alternative solutions to our energy needs, other than oil and
gas. Peter M Haugan, professor and researcher of physical oceanography, is a
leading critic of the dependence of petroleum research in Norwegian aca-
demia.” He is also a critic of the unquestioning belief that many have in the
possibilities for underground storage of CO, in the North Sea.

(CCS at the Sleipner Field

'The Sleipner gas field in the Norwegian sector of the North Sea is seen by
many as an example of a successful CCS project. It has therefore been used
by the proponents of CCS as evidence of both the practicality of carbon
capture and the safety of underground storage of CO, from carbon capture
facilities in general.

However, the Sleipner CCS operation is a very special case, as stated in a
report from AirClim Secretariat published in 20087. The CO, is extracted
from the natural gas coming up from the Sleipner gas field. This natural gas
is very cold and under very high pressure. Extracting CO, from hot exhaust
gases at atmospheric pressure from a fossil-fuelled power plant is very difter-
ent, and much more difficult. This makes it difficult to use the Sleipner CCS,
as well as the similar Snghvit CCS in Northern Norway, as arguments in

favour of the viability of CCS in general.

The Sleipner CCS started operating in 1996. Since then, about 1 Mt of CO,
per year has been separated from the natural gas extracted from the gas field.
Nearly 48 million cubic metres of CO, have been injected into the Utsira
sandstone formation between 1996 and the present date.

An EU-funded project called ECO, has investigated the influence of CO,
seeping from the seabed above the area where the CO, was injected, and

has also gathered high-resolution seismic data from the geological layers,

or cap rock, above the storage area. What they found was one big crack 25
kilometres north of the storage area, and numerous vertical, smaller so-called
pipes and chimneys in the rocks covering the CO, storage. Some of them
went all the way down to the sandstone formation that contains the CO.,.
The researchers state that there is no evidence of any seepage from the CO,
injected through these cracks.”

The Sleipner Field — safe against leakage by accident

Professor Peter M Haugan from the Geophysical Institute at the University
of Bergen, Norway, says that this may be just a coincidence. No examination
of the cap rock on top of the CO, storage area was conducted prior to the
start of injection. The biggest crack that was found (up to 10 metres wide and
3 kilometres long), could well have been situated right above the injection
site. His conclusion is that this proves the need for very expensive explora-
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tion of sites intended for storage of CO,.” Such exploration of potential CO,
deposits might take anything between three years at best and up to 10 years
in very difficult cases, and there are no guarantees that these explorations will
automatically lead to a positive conclusion.

'The Norwegian government announced in the beginning of January 2016
that it has given Statoil a contract of 35 mill NOK to look for suitable ge-
ological formations to store CO, underground on three different locations.
'The Utsira formation is one of these. The search shall be concluded by 1 June
2016. It is doubtful if it is possible to find a geological formation that is safe
against CO,-leakage in 5 months time, if one should follow professor Hau-
gan's argument above.

'The need for site specific investigations is also pointed out in a report about
the possibilities for CO, storage in the British sector of the North Sea.”
'The report underlines that it has estimated the probabilities and the rates

of leakage based on the best available data and estimates. Even so, there are
no absolute guarantees of permanent storage. The authors state that CO,
from a storage facility in general is unlikely to leak because of the geological
structures of the North Sea. However, the authors warns that there are site
specific conditions that may cause a higher risk for leaks. One type of risk is
boreholes with old oil- and natural gas wells. There are many different aspects
of such old and unused wells that may cause a leak. One cause is the cement
that has been used to seal old, unused wells. Under the influence of CO,
mixed with saline water the cement may erode and start leaking. Another
risk is geological faults and cracks. One must make sure that such faults do
not extend all the way from the layer used to store CO, and up the seabed
above. Even if this is not the case, fault-lines and cracks may be re-activated
as a result of the injection of CO, . A thorough examination of the cap layer
for faults and old boreholes was not conducted before the Utsira formation
was taken into use before the injection of CO, was started in 1996. It is
highly possible that the use of the Utsira sandstone formation as a CO, stor-
age facility would not have been allowed if the EU regulations for ensuring
safe storage had been in place in 1996. This directive was finalized in 20097
, which is a good 13 years after the CO, storage facility in the Utsira forma-

tion started its operation.

Statoil is, on the other hand, very optimistic about the potential for CO,
storage in the North Sea, at least in the longer term. The company's long ex-
perience in underwater operations, seismic data gathering and interpretation
and understanding of the reservoirs is their competitive advantage. Accord-
ing to Statoil the technology is, however, untested. There are no large-scale,
commercial CO, storage facilities in the world today. Most of the CO, cap-
ture plants in the world today use the CO, either in EOR — Enhanced Oil
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Recovery — or in industrial production. There are also no large-scale Carbon
Capture operations going on in Europe that makes CO, storage necessary
in the immediate future. The cost of storing CO, underground in the North
Sea is so high that the price on CO, emissions has to increase significantly
before a commercial storage facility will be viable. The price must be at least
50 USD per ton CO, before it can be profitable. Today, the cost in the EU
is around 6 USD per ton.” Before you reach 50 USD per ton CO, a whole
host of other technologies will probably be cheaper to use. This will greatly
reduce the potential need for CO, storage facilities in the North Sea.

CCS - a divisive issue among NGOs

There is a clear lack of critical debate about the shortcomings and unproven
aspects of CCS technology in Norway. Environmental organizations and the
wider environmental movement in Norway have been divided on this issue.
'The environmental foundation Bellona has been the leading, permanent and
very vocal advocate of CCS since 1996 in Norway and has also been influ-
ential in the EU. Another foundation, the Zero Emission Resource Organ-
isation, was established by former Bellona employees, and has been actively
supporting CCS up to the present. Environmental NGOs such as Friends of
the Earth/Norges Naturvernforbund, Nature and Youth/Natur og Ungdom
have supported and campaigned for CCS to a varying degree in the past.
Both are now passive supporters. Naturvernforbundet/Friends of the Earth
Norway has been a passive supporter since 2007. Natur og Ungdom/Nature
and Youth was very active around 2005-2006, but does not have an active
campaign for CCS any more. WWEF Norway has been largely silent, both in
the past and now. Two organizations, Greenpeace and FIVH/Future in Our
Hands have been openly critical in the past, and still are. In recent years both
have also been less vocal.

An important reason for the lack of public debate about CCS in Norway has
also to do with the attitude towards CCS among the environmental NGO's
and foundations.

At the same time as CCS become a prominent part of the political debate
and later of the national mitigation plan, CCS also became a highly divi-
sive issue for the environmental organizations and the wider environmental
movement. A broad alliance of environmental NGOs, labour unions, church
organizations and political parties managed to postpone the construction of
gas-fired power plants in Norway for 17 years, from the first debate in 1990
until the power plant at Kaarsto started production on 14 December 2007.
In doing so, they managed to defeat the industry and its political supporters.
However, the broad alliance that managed to postpone the construction of
gas-fired power plants split over the issue of CCS. The split has meant that
the environmental organizations has actively supported, passively accepted
or been silent or not very vocal in their opposition, with the exception of
Greenpeace and FIVH/Future in our hands.
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'The leading advocate for CCS since 1995-96 among the NGO's in Norway
has been the environmental foundation Bellona.” Bellona, led by Frederic
Hauge since the start in 1986, has been actively campaigning for CCS both
in Norway and inside the EU Commission since 1996. Bellona is a Norwe-
gian based and controlled entity (although with branch offices abroad) and
gets almost all the funding for its CCS-work from difterent commercial cor-
porations and interests, as well as the Norwegian government. Bellona is also
represented on different expert committees in the European Union handling

CCS.

Former employees from Bellona have formed the foundation Zero — short
for Zero Emissions Organization — which is also promoting CCS.% Zero is
mostly funded by the industry, and some government project support.

Nature and Youth/Natur og Ungdom, an environmental organization for
people up to 25 years of age, is formally part of Naturvernforbundet/ Friends
of the Earth Norway but decides on its own policies independently. The
organization has previously played an important role in the resistance against
gas-fired power plants. It has a positive view on CCS, as seen in its plat-
form.® Nature and Youth has in the past actively campaigned for CCS, most
recently in connection with the negotiations between the political parties

in the Norwegian parliament about a broad climate agreement. Nature and
Youth had a leading role in convincing the party convention of the Socialist
Left party in 2005 to accept CCS. By doing so, Nature and Youth/Natur og
Ungdom helped pave the way for the participation of the Socialist Left party
in the red-green governing coalition (2005-2013), together with the Social
Democrats (traditionally a proponent of gas-fired power plants) and the
Centre/Agrarian party.®? In 2014, Nature and Youth/Natur og Ungdom did
not give CCS a high priority. It does not have an active campaign for CCS,
according to its website.** Energy efficiency seems to be the most important
measure for combating climate change, followed by renewable energy sourc-
es.

Norges Naturvernforbund, representing Friends of the Earth in Norway,
does not campaign actively for CCS in 2014. Its position has shifted over the
years. Originally it merely said that gas-fired power plants, with or without
CCS, were unnecessary for the supply of the Norwegian electricity system.
Between 2005 and 2007 it was a more active supporter of CCS, saying that
energy efficiency and renewable energy were not enough to cut emissions as
much as needed. Since 2007 and up to the present in 2014, its position has
been that if gas-fired power plants are built, they should be equipped with
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CCS.# Otherwise, CCS does not have a high priority, according to its web-
site.® Energy efficiency is the most important means of countering negative
climate effects and other environmental effects of energy use, according to
the organization’s website.

WWE Norway has been chiefly silent regarding CCS, both in the past and
in 2014. WWEF Norway does mention CCS in a list of possible mitigation
measures, citing that its modelling of climate mitigation up to 2050 shows
that 100 percent reduction will not be possible without CCS. But CCS is not
high on its agenda in 2014.% Energy efficiency is also highest on the WWF

list of climate measures.

On the opposite side you have Greenpeace Norway and another Norwegian
organization, the Future in Our Hands (FIVH). Both question the possibil-
ity of safe storage in the longer term, as well as the feasibility of using CCS
as a major technology to reduce emissions, taking into account the long
lead-time and cost of developing the technology. Both also point to more
efficient energy use and increased use of renewables as the major strategy for
combating the climate problem. Greenpeace and FIVH have also questioned
the net impact of CCS if the CO, is used for EOR — Enhanced Oil Recov-
ery — and asked if this will not actually lead to more CO, being released into
the atmosphere because of the extra oil being produced. When the additional
oil is burned, it will release CO, into the atmosphere that will, at best, equal
the amount of CO, being stored in the reservoir. Most likely, the extra oil
produced by pumping CO, into the reservoir will lead to a net increase in the
total amount of CO, reaching the atmosphere.

(CS — what technology to use?

A part of the debate about CCS in Norway has been what technology
should be used for the first full-scale CCS-plant. The only technology at the
moment, which has been used in large-scale operations, is a method using a
chemical substance called amins to bind the CO, in the flue gas. This tech-
nology does not promise great possibilities for bringing down the cost of
carbon capture, according to a panel of experts appointed by the Norwegian
government. Consequently, the panel recommended that a normal procedure
for technology development should be followed, with difterent technologies
for CO,-capture tested. On the basis of these tests, a decision of which tech-
nology to use in a full-scale CCS-plant could then be reached. Greenpeace
in Norway has supported this approach. In connection with the debate over
a full-scale CCS-plant at the Kaarsto and Mongstad power plants, several
organizations with Bellona in the front argued that it would be important

to get a first full-scale CCS-plant in place here as quickly as possible. The
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importance of getting a full-scale plant up and running as quickly as possi-
ble was so high for these supporting organizations that it would be better to
build it with old technology such as amin-based capture technology, rather
than testing out several new technologies before committing to one in par-
ticular. Greenpeace argued that if one were going to spend billions of Nor-
wegian Kroner (NOK) on CCS, it would at least be more sensible to spend
the money on a technology that promised to bring down the cost per ton
captured significantly. However, Greenpeace also pointed out the shortcom-
ings of the whole CCS-chain, including the insufhicient knowledge about
storage.®” The position of Greenpeace Norway regarding CCS mirrors that
of GP International, and is still critical towards CCS. However, CCS is not
high on the agenda for GP Norway in 2014.

The Executive Director of FIVH, Mr. Arild Hermstad, clearly expressed the
views of his organization in connection with the news on 18 December 2007
that the government gave up on the plan to introduce a full-scale CCS-
plant at the Mongstad gas fired power plant from the start of its operation.
Mr. Hermstad said that this demonstrated the danger of one-sided focus on
such technologies, because while the debate about CCS has been going on

in Norway, the government has done very little to use other instruments to
reduce domestic GHG-emissions.® In a debate article written together with
professor of Geophysics at the University of Bergen, Norway, Mr. Peter M
Haugan and Mr. Jon Hille, the authors give a more detailed analysis of the
problems connected with CCS.* In the article, the net effect of using CO, to
push up more oil from the underground — Enhanced Oil Recovery or EOR -
is estimated to give 1, 8 times as much CO, to the atmosphere as building a
conventional gas fired power plant and letting the emissions directly into the
atmosphere. The possibilities of finding reservoirs that can hold CO, stored
underground for thousands of years is also clearly a field where the knowl-
edge is not sufficient, according to the article. The basic position of FIVH
seems unchanged, but it does not give CCS a high priority in its work in

2014.

Lack of initial opposition from the NGOs

From the review above it is possible to conclude that the widely varying
views held by the different organizations have contributed to the lack of a
serious and critical debate about CCS and its shortcomings in Norway. This
is not the whole explanation, but it is at least an important part. A broad
coalition led by the environmental NGOs was able to delay the conventional
gas fired power plants for 17 years. But when Bellona embraced CCS and
became the most vocal supporter and actively campaigned for CCS as THE
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solution, the other organizations either joined in on Bellona's side, or for a
long time became invisible in the debate. The reasons for the other NGO's
to support Bellona's positive advocacy in favor of CCS or keeping a low pro-
file were in the beginning partly tactical. Also those critical to CCS saw the
tactical value of using CCS as way of delaying the construction of conven-
tional power plants without CCS. If this was not motivation enough by itself,
the perceived risk of an open debate between the environmental organiza-
tions about CCS was and is a supporting motive. The organizations were
afraid of hurting the credibility of the collective environmental movement

by openly disagreeing about the methods to reach commonly held goals. As
we see, this has changed during the last few years. One reason for this is that
it has become all too obvious how CCS has become a substitute for other
actions to reduce CO, emissions domestically in Norway, as stated by Arild

Hermstad, head of FIVH.



Norway as an ((S-advocate internationally

Another question which is natural to ask is: Does the (relatively) heavy
spending on CCS R&D make Norway an important player in the debate
about CCS internationally? If so, how does Norway try to influence the
debate?

(CCS in the Kyoto Protocol

Norway is a strong supporter of the UN, and contributes financially to many
of its operations and programs. Norway has also been active in development
aid and in other ways supporting the developing nations. As a consequence,
Norway enjoys in general a fairly positive reputation in international negotia-
tions under the UN. This has been a valuable asset also in the climate negoti-
ations. Norway was an early supporter of the Kyoto Protocol under the then
prime minister Gro Harlem Brundtland. Later, it sided with USA, Australia,
Japan and other nations, the so-called “Umbrella group”. This (in-official)
group of nations was heavily criticized by the international NGO network
Climate Action Network — CAN - for blocking the progress in finalizing the
Kyoto Protocol. In the climate negotiations in Marrakech in 2001 Norway
finally left the Umbrella group and sided with the EU. After 2001 Norway
has aligned itself more closely with the EU, basically in order to get access to
the early emissions trading system that the EU has organized. After 2001 the
EU has incidentally also shown an increased interest in CCS as a mitigation

technology.

In the ongoing climate negotiations, Norway has in the past argued con-
sistently for CCS to be included in the Clean Development Mechanism
(CDM) under the existing protocol.”’ The parties to the climate negotia-
tions finally agreed to this in Durban in December 2011.? According to
this decision, the parties to the Protocol accept CCS projects in principle as
part of the Clean Development Mechanism. The board that evaluates and
accepts projects can, according to this decision, also include CDM projects
if they fulfill the requirements regarding methodology for accounting etc.
How much influence Norway actually wielded on this issue, is difficult to
say. In general, small nations like Norway can only influence international
negotiations by the strength of their argument, since it does not have the
economic and other means of power as the big nations have. If Norway has
had an influence on the climate negotiations in the past, it has been because
of the arguments and expertise it could bring to the negotiating table. CCS
is undoubtedly an area where Norway has expertise to bring, but the question
remains: how good are the arguments?

'The future of CDM as part of a future climate agreement for the period
after 2012 is under debate, and no one can say at present if it will survive in
the present form, or if it will be replaced by a radically different system. The
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Climate Action Network (CAN) is highly critical of CDM because of past
experience with many projects that have had negative environmental and/

or social impacts in the host countries, as well as highly questionable real
climate benefits. In 2008, CAN demanded a totally different system with real
environmental and social integrity. In 2013, CAN argued that it is necessary
to review and strengthen the existing rules governing CDM projects, even
though it still remains critical of them.”

'The NGOs following the negotiations as part of Climate Action Network
adopted a common position that it did not want CCS as part of CDM
within the first Kyoto period, up to 2012. The reason given for this was that
the technology is largely untested. It needs to be much more developed and
tested in the rich part of the world that has the necessary technological and
scientific expertise before it is applied in developing countries with a much
lower scientific and technological capacity to monitor for leakage etc. The
monitoring of CO,-deposits against leaks and other technical problems are
at present also outside the scope of most developing countries to handle.”

So why is Norway promoting CCS in the climate negotiations? The offi-

cial answer is that Norway wants to help developing countries to take this
technology into use, and because inclusion of CCS-projects in the CDM will
be the best way of securing a standardized set of rules for an environmentally
safe way of using CCS. This is not necessarily untrue, but there are also other
plausible reasons behind Norway’s efforts to include CCS in the CDM, as

we shall see.

One interpretation is that Norway sees the need to spread the technology
and increase the number of projects. A greater number of projects will speed
up the learning process and reduce the cost per ton CO, captured. In the
development of new technologies, one often talks about “learning curves”.
Simply put this means that there is a relationship between the number of
units of a product and the cost of production for one unit. A commonly used
example is the production of processors that is the heart of PC's and a lot
of other applications. A doubling of the number of units produced usually
leads to a 50% reduction in production cost. This is then the typical “learning
curve” for this particular technology. By getting CCS included in CDM, the
hope is that it will lead to many more units being built with the help of the
extra money that selling CDM-certificates can provide.

The idea is to create a win-win-win situation. First; the Norwegian govern-
ment hopes to buy CDM-certificates from CCS-plants in other countries in
order to cover Norwegian Kyoto-obligations. Then, because of the lower cost
of CCS as a result of more units being built, CCS will also become cheaper
to build in Norway. This will make future oil- and gas extraction from the
(rapidly diminishing) Norwegian oil- and gas fields more economical. The
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Norwegian government also hopes to get other countries to provide money
for CCS-projects through technological transfer funding. Several mecha-
nisms are being set up to help the developing countries to combat climate
change by enabling them to use more advanced technology. If CCS could
be one of the technologies financed through these mechanisms, it would be
even better for Norway.

'The Paris agreement of December 2015 did introduce “two different frame-
works for market approaches that will be developed in detail over the next
years”, according to one observer’. What role CCS will have in these frame-
works remains to be seen.

(CS — a costly detour on the way to a sustainable Norway?

Economic and political motivations, combined with a partly positive and
partly silent NGO-community has contributed to the present political
commitment towards the use of CCS in Norway. The total effect of this
commitment has been negative for the efforts to reduce the GHG-emissions
in other sectors than the oil- and gas sector, especially the transport sector,
where the emissions are growing fastest. The emissions from the oil- and gas
sector are predicted to peak in a relative short time, and then be gradually
reduced in the years to come, both in absolute and relative terms. This will
happen even without the use of CCS, due to the rapid extraction and deple-
tion of the Norwegian offshore oil reserves. A focus on CCS and emissions
from the oil sector instead of other sectors with growing or stable emissions
may therefore be a wrong priority.

Norway has many other options for reducing its CO,emissions, other than by
CCS. Stopping further development of new oil fields is one, and particularly
in the very vulnerable Arctic. Another option is reducing emissions from the
transportation sector, which is otherwise going to expand.

To the extent that CCS has overshadowed the other national mitigation
potentials and reduced the efforts in the other sectors of the Norwegian
economy, CCS may prove to have been a costly detour on the road to a cli-
mate-friendly Norway.

'The cost of buying emission credits for the Norwegian total yearly Greenhouse gas
emissions:

54 million tons CO, ekv/3,65 = 14.794.521 tons carbon x 7 Euro = 103.561.647
Euro x 8,6 = 890.630.165 NOK

In rounded numbers this is 103 million Euro or 890 million NOK.
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