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Executive summary

EXTRACTION INDIGENOUS COMMUNITIES GREENHOUSE GASES

DEVELOPMENT IMPACT

Conventional oil production
is in decline. Unless
appropriate policies are
adopted to encourage the
use of cleaner, non-fossil
fuels, investment in dirtier,
“unconventional” forms of
oil — heavy crude, tar sands
and oil shale - will increase
to fill the supply gap.

Night view of smoke plumes emitted
from the Syncrude upgrader plant north
of Fort McMurray.

© jiri rezac / greenpeace

EU POLICY CLIMATE CHANGE WATER

Tar sands - bitumen that is extracted and upgraded to produce synthetic crude - has been
heavily criticised for its poor environmental and social outcomes, locally and globally. Tar
sands generates on average 3 to 5 times more greenhouse gas (GHG) emissions than
conventional oil, representing a huge threat to climate protection. Canada is currently the
only major centre of production but investment is expanding, including by European oil
companies such as BP, Shell, Total and ENI—in the second part of this report we show which
oil companies are increasing their investments in tar sands and oil shale, and where. In
Canada, tar sands development is the fastest growing source of GHG emissions and is
undermining the country’s Kyoto commitments.

Tar sands projects are also extremely costly and capital intensive —to the point where
investors and analysts have raised concerns about their longer-term financial viability in a
world where the introduction of low-carbon regulation and reduced demand for expensive
fossil fuels are increasingly likely. A more strategic approach to energy policy would
encourage redirection of the hundreds of billions to be invested over the next decade in tar
sands production in Canada alone into development of renewable fuel technologies and
energy efficiency measures.

The EU is committed to tackling climate change and Europe’s dangerous dependency on
imported fossil fuels by moving to a low-carbon energy path. A “green” stimulus is also seen
as the way out of the current financial crisis and a motor for Europe’s future sustainable
development. But for its climate and energy goals to be credible, the EU must take effective
policy steps to prevent the “re-carbonization” of our economy that will inevitably result from
expanding production of tar sands and other forms of unconventional oil. Current levels of
tar sands imports into the EU are low but are bound to increase as production and refining
capacity expands. Use of such climate-damaging energy products is simply not compatible
with the shift to a low-carbon economy. They must therefore be actively stopped from
entering the EU market.

Time is critical since, as this briefing outlines, unconventional oil resources are about to go
global. New deposits of tar sands and other unconventional oil have been discovered or are
already being exploited in countries such as Venezuela, Madagascar, Congo-Brazzaville, Russia,
Jordan, Nigeria and Angola. One new frontier for tar sands development is Africa, a region
already highly vulnerable to the impacts of climate change. Apart from making a mockery of
climate protection, tar sands production in Canada has resulted in serious damage to local
communities and the environment, including destruction of the boreal forest and increased
pollution that has impacted on the health and livelihoods of First Nations communities. In
countries with weaker political and environmental governance frameworks, the consequences
of its expansion are likely to be devastating. In Africa, in particular, progress towards
Millennium Development Goal 7 on Environmental Sustainability will be seriously under
threat. Considering experiences with conventional oil extraction in many African countries over
the last decades, tar sands development will also hamper achievement of other MDGs.
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If the EU is serious about tackling the interlinked climate and
energy challenges faced by European consumers, investors
and the private sector - not to mention supporting
sustainable development in Africa - it should assume its
responsibility as a global standard-setter, sending a clear
signal discouraging the deployment of high-carbon
technologies like tar sands before they are “locked-in” and
start producing for the European market. It can do this,
firstly, by not giving political or financial assistance to tar
sands development. Secondly, the EU can adopt appropriate
import regimes to incentivise cleaner fuel sources, as
California has already done through adoption of a low-
carbon fuel standard.

As this briefing explains, the EU’s 2007 Fuel Quality Directive
(FQD), which sets a 10% target for GHG emissions cuts from
transport fuel, is an opportunity to move in the right
direction. There are significant differences in GHG emissions
between different forms of fossil fuel extraction and refining
—tar sands being a much higher emitter than most forms of
conventional crude —which means there is potential for
significant savings.

Vehicle pollution.
© dreamstime/wrangler

To realise these potential savings, the FOD must express the
different carbon footprints of oil-based fuel products
entering the EU, by assigning them a value that represents
their —higher or lower - GHG intensity. This will provide an
incentive to refiners to source from lower carbon products
and for producers to clean up extraction technologies.
However, the Commission’s current proposal, pushed by oil
companies and the Canadian government, is to assign a
single value for GHG intensity for all oil-based fuel entering
the EU, no matter how polluting its source.

Having only one default value means that there is serious
risk that the GHG emissions of higher-carbon fuels will be
under-estimated. In its current form, the FQD will open the
door to these most environmentally damaging forms of oil
and will not achieve its objective. It will encourage the global
expansion of tar sands, putting vulnerable communities at
risk, and will slow progress towards the EU’s wider climate
and energy goals.

The EU must therefore urgently address the specific
question mark over the methodology for implementing the
FQOD, as a first step, and subsequently develop a wider policy
response to prevent further climate and local environmental
and social damage from unconventional oil production.

And finally, the EU should also refrain from giving political or
financial support to tar sands projects, particularly in
developing countries with weak governance framework.

4 | extractive industries: blessing or curse?
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Tar sands — Fuelling the climate crisis,
undermining EU energy security, and
damaging development objectives

Boreal forest, Albert, Canada
© greenpeace / jiri rezac

1.1 Introduction

The new Europe 2020 strategy charts a route towards a “smart, sustainable and inclusive
economy” through tackling climate change and fossil fuel dependency. In concrete terms,
this means implementation of Europe’s “20/20/20” targets on climate and energy: cutting
GHG emissions, increasing renewables and improving energy efficiency by 20% by 2020.

Continuing down our current high carbon path is not an option: the current trajectory for
GHG emissions from the energy sector could lead to a rise in temperature of up to 6°C with
potentially unmanageable social and economic impacts. Relying on expensive imported
hydrocarbons is also economically unsustainable: moving to a low-carbon economy would
enhance the EU’s energy security by cutting import bills, as well as stabilising the climate.
Transforming energy production and consumption will also drive economic recovery and
green growth post-2020.

However, deeper and faster cuts are required to stabilise GHG emissions at what many now
consider the safe level of 350 parts per million. Recent research for FOEE by the Stockholm
Environment Institute shows that a 40% reduction in domestic emissions by 2020 and a
90+% reduction by 2050 are possible.

The EU should also show real leadership on climate protection by actively discouraging new
investment in energy sources that would effectively “re-carbonise” our economy. This
includes false “renewables” such as agro-fuels and “unconventional” oil (heavy oil, tar sands
and oil shale). With production from existing conventional oil fields predicted to decline, and
with no change from our current energy path, “unconventional” oil will increasingly fill the
supply gap, providing around 11% of total oil output by 2030. Over half this amount will
come from tar sands in Canada.

Tar sands production —the production of synthetic crude from bitumen - has a very high
carbon footprint, on average producing 3-5 times more emissions per barrel than
conventional oil. It is the fastest growing source of emissions in Canada, undermining the
country’s Kyoto commitments, and its further expansion risks tipping the world over the
brink in terms of climate damage. If all North America’s unconventional oil reserves were
fully developed, the total emissions released would be equivalent to 20 years of global
emissions at 2004 level.

Tar sands production also poses unquantifiable environmental and social risks to local
environments and communities: in Alberta, it has been heavily criticised for causing
deforestation and for increasing air and water pollution, with health and livelihood impacts
on First Nations communities.

extractive industries: blessing or curse? | 5
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Oil companies such as Shell claim Carbon Capture and Storage
(CCS) and efficiency improvements will reduce future
emissions from tar sands production. However, investors and
NGOs are concerned that this is not feasible given the untested
nature of CCS and the huge costs of using it on a commercial
scale. In addition, companies do not appear in their business
model to be taking into account the cost of future carbon
prices, low-carbon regulation and the probability that high oil
prices will lead to a reduction in demand.

For all these reasons, the estimated US$379 billion to be
invested in Canadian tar sands in the period to 2025 would
be better spent on financing the shift to a low-carbon
economy —or on efforts to meet the Millennium
Development Goals.

The 2020 Strategy recognises that European policy makers
cannot consider the EU’s climate and energy security goals in
isolation, but must promote “a worldwide solution to the
problems of climate change”. This is crucial given that
international expansion of tar sands and other
unconventional oil resources is already occurring. Investments
are underway or planned in Jordan, Russia, Venezuela,
Republic of Congo, Madagascar and possibly Nigeria.

Given the environmental and social damage tar sands has
caused in Canada, global expansion of unconventional oil -
particularly in countries with weaker governance frameworks —
would be disastrous for the climate and likely to produce even
worse outcomes for the affected communities and their
environments. Africa is one important new frontier for
unconventional oil exploration and also a privileged
development partner for the EU. Support for unconventional
oil development in Africa risks undermining the EU'’s
development objectives — particularly Millennium
Development Goal 7 on Environmental Sustainability - as well
as setting back the global transition to a low-carbon world.

The Africa-EU Energy Partnership (AEEP) recognises the need
to enhance energy sustainability in the continent through
development of a renewable energy infrastructure, as well
as mitigating the climate change impacts that are already
affecting the continent. However, this vision jars with the
AEEP’s emphasis on Africa as an increasingly important
marginal supplier of (largely hydrocarbon) energy exports to
the EU market. Historically, export-oriented energy projects
undertaken by European corporations and agencies in Africa
have resulted in extremely poor governance and economic
outcomes for African citizens.

6 | extractive industries: blessing or curse?

It is therefore essential that policymakers adequately assess
the implications of future EU energy policy, investment and
cooperation with Africa on the development and energy
security of local communities and producer states, as well as
its long-term benefits for European consumers, investors
and the private sector. Unconventional oil development is
likely to result in irreversible environmental and social
damage, further undermining the governance and energy
sustainability of the host countries and their progress
towards the MDGs, while not improving the energy security
of importing regions.

The EU should therefore send a clear signal to the market
discouraging further investment in tar sands and other
unconventional oil. The level of tar sands imports into the EU
is currently low, but planned expansion of production in
Canada and pipeline and refining infrastructure in the US
means much greater levels of tar sands imports could soon
start to enter the EU — not to mention the effects of
worldwide expansion.

Firstly, the EU and its member states should refrain from
giving political or financial assistance to tar sands projects,
particularly in developing countries with weak governance
frameworks. In addition, the EU should introduce
appropriate import regimes that incentivise the use of low
carbon energy products and emissions reductions, while
disincentivizing high carbon emitters such as tar sands.
California has already taken a step in this direction by
introducing a 10% target for low carbon transport fuels in
2007, while the US Congress in the same year passed

a provision banning US federal agencies using oil

from tar sands.

Firm EU leadership on climate protection by promoting
cleaner forms of fuel is even more crucial given the EU’s role
as a global standard-setter. Article 7(a) of the FQD includes
the target of a 10% reduction in GHG emissions from the
transport sector by 2020 (97% of EU transport fuel is still
fossil fuel-based). Significant emissions savings can only
come from how fuel is produced, refined and distributed
(“well-to-tank” emissions), as emissions from combustion
are largely the same whatever the fuel source. For fossil
fuels, the GHG intensity of different types of extraction and
refining varies hugely —as in the case of tar sands
production, whose carbon footprint is much higher than
conventional oil. Cleaner forms of extraction and refining of
fossil fuels thus offer huge potential for reductions.



However, the incentive for this clean-up will only exist if the
different carbon footprints of the oil-based fuel products
entering the EU are taken into account, by assigning them
values that express their - higher or lower - GHG intensities.
Currently, the Commission is in danger of missing the
historic opportunity the FQD offers by proposing to assign a
single default value for GHG emissions for all transport fuels
extracted from oil. Fuel derived from tar sands, for instance,
has between 18% and 49% higher emissions than the
current EU draft default value for petrol.

Giving all oil-based fuel a single value will not encourage
the use of cleaner fuels, nor incentivise improvements in
extraction and refining methods for the dirtier forms. It also
means that there is a serious risk that the GHG intensity of
tar sands entering the EU market will be under-estimated —
as will also occur if its value is set too low. If the FQD fails
to provide an effective framework for distinguishing the
high from low emitters, it will open the door to the most
climate-damaging energy products like tar sands and will
undermine the EU’s claim to be the most “climate-friendly”
region in the world.

“Climate and resource challenges require drastic action.
Strong dependence on fossil fuels such as oil and inefficient
use of raw materials expose our consumers and businesses
to harmful and costly price shocks, threatening our
economic security and contributing to climate change. The
expansion of the world population from 6 to 9 billion will
intensify global competition for natural resources, and put
pressure on the environment. The EU must continue its
outreach to other parts of the world in pursuit of a
worldwide solution to the problems of climate change at the
same time as we implement our agreed climate and energy
strategy across the territory of the Union.”

EUROPE 2020: A strategy for smart, sustainable
and inclusive growth?.

As a result of the bitumen mining process, tailings seep into the surrounding watershed.
© greenpeace / colin o’connor
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1.2 A resource-efficient Europe?

In March 2010, the new Europe 2020 Strategy laid out the
Commission’s vision for overcoming Europe’s financial and
economic crisis and achieving a “smart, sustainable and
inclusive economy”. The Strategy is premised on “drastic
action” to counter the interlinked threats of climate change,
growing world population and dwindling natural resources.
It recognises that sustainable growth in Europe can only be
achieved by “decarbonising our economy, increasing the use
of renewable sources, modernising our energy efficiency”2.

In the same month, the EU reaffirmed its commitment to
tackling climate change, specifically by pushing for a global
deal on greenhouse gas (GHG) emissions by 2013 and
starting roll-out of over €2 billion in financing for mitigation
in developing countries. Despite the failure to get a legally-
binding agreement on emissions cuts at Copenhagen, both
the new EU Commissioner for Climate Change, Connie
Hedegaard, and President Barroso emphasised that Europe
must “show leadership by taking tangible action to become
the most climate-friendly region of the world™.

The energy sector currently accounts for around 60% of
global carbon emissions - 80 % in the EU% The EU’s first step
to realising a “resource-efficient Europe”, according to the
Strategy is implementing the “20/20/20” targets on climate
and energy: cutting GHG emissions by at least 20%
compared to 1990 levels (rising to a maximum of 30% if
other major economies come on board), increasing the share
of renewable energy to 20%, and improving energy efficiency
by 20% by 20205,

It is clear that the age of cheap energy, at least in the short
to medium term, is over. According to the International
Energy Agency (IEA), tackling climate change by movingto a
low-carbon “450 scenario” —where emissions are reduced so
that overall GHGs peak at the level of 450 parts per million
(ppm) of C02 equivalent —will mean substantial costs®. For
the EU, this is estimated by the IEA as additional investment
equal to 0.3% of GDP in 2020, rising to 0.6% of GDP by 20307.

In fact, the latest scientific evidence suggests that
stabilisation of greenhouse gases at 450 ppm by 2020 may
be too little too late, with many arguing for a lower limit of
350 ppm to be reached as soon as possible®. FOEE believes
that the EU must set ambitious targets for reducing carbon
emissions, and a recent study undertaken by the Stockholm
Environment Institute (SEI) for FOEE shows that a 40%
reduction by 2020 and a 90+% reduction by 2050 are
feasible®. The “350 scenario” envisages radically improving
energy efficiency and shifting wholesale to renewables: coal
would be totally eliminated by 2035 under this scenario, and
oil by 2050 in all but a few key sectors'®. The cost is
estimated at approximately 2% of the EU cumulative
discounted GDP from 2010-20.

8 | extractive industries: blessing or curse?

However, even the costs of the deeper, faster cuts envisaged
under the “350 scenario” are substantially lower than the
bill for inaction. Currently, according to the
Intergovernmental Panel on Climate Change (IPCC), on a
“high” emissions scenario, the temperature could rise from
between 2.4°C to 6.4°C'%, resulting in potentially
unmanageable social and economic impacts. The economic
costs of “business as usual” have been estimated in the
range from 5 to 20% of global GDP annually*?. As the
Commission recognises, such costs will “fall
disproportionately on the poorest with the least capacity to
adapt, exacerbating the social impacts of climate change”3.

1.3 Europe’s dangerous addiction to fossil fuels

The 2020 Strategy also highlights Europe’s current
dependence on imported fossil fuels as a major threat to
economic security**. On current projections, fossil fuels will
remain the dominant energy source, accounting for 77% of
the increase in demand for the period 2007 to 2030%.

This “business as usual” or “reference scenario”, according to
the IEA, sees average prices for oil imports rising in real
terms to $100 per bbl by 2020 and $115 per bbl by 2030%. In
Europe, where imports are predicted to make up 93% of the
EU’s oil and 84% of its gas supply by 2030%7, the economic
and energy security implications of such a continuously
rising import bill are clear.

Reducing Europe’s structural dependence on increasingly
costly fossil fuels is thus essential for our future energy
security. As is discussed below, increasing investment in even
more expensive marginal sources of conventional oil or
developing even more carbon intensive “unconventional”
sources, such as tar sands, will only exacerbate the problem.

Moving to a low-carbon economy, on the other hand, would
lead to “substantially reduced import bills for most
importing countries/regions”, as well as the climate, health
and environmental benefits of reduced pollution?®.
According to the Europe 2020 Strategy, implementation of
the 2020 target for renewable energy would produce a €60
billion saving on Europe’s oil and gas imports, while
transforming our energy production and consumption
patterns will also be a driver of economic recovery and green
growth post-2020%°.

Bitumen extraction
© greenpeace / john woods

Syncrude sulphur waste
© david dodge / canadian parks and wilderness society



1.4 The “unconventional” future of oil:
more of the same - and even worse

A low-carbon future also entails actively discouraging new
investment in energy sources that would effectively “re-
carbonise” our economy. This includes false “renewables”
such as first-generation agro-fuels, whose production has
been encouraged by the setting of EU and member state
targets for their use, such as the current 10% target under
the Renewable Energy Directive.

“Unconventional” oil is another area of expanding
investment that risks tipping the world over the brink in
terms of climate damage, while also posing unquantifiable
environmental and social risks to local environments and
communities. “Unconventional” as opposed to
“conventional” oil is heavier or solid forms of crude such as
tar sands, extra-heavy oil and oil shale. These resources are
found worldwide and are generally more technologically
difficult and more costly to extract.

figure 1. Global unconventional oil resources

oil shales - less certain
@ oil shales - more certain
() extra heavy oil and bitumen

Source: Modified from Oil Shales of the World: Their Origin, Occurence, and
Exploitation by Paul. L. Russell and UNITAR Heavy Oil & Oil Sands database.

Despite the dampener effect on oil demand in OECD and
industrialising countries caused by the current financial and
economic crisis?’, under the IEA’s “reference” scenario global
oil demand is set to increase such that, by 2030, “the
equivalent of almost six times the current capacity of Saudi
Arabia” would be needed in extra supply?*. With production
from existing, conventional oil fields predicted to decline by
50% by 2020, the IEA predicts this supply gap will be met by
greater demand for both coal and “unconventional” oil, with

the latter providing around 11% of total oil output by 203022

Over half this amount will come from tar sands in Canada,
which are currently the principal oil import into the USA.

extractive industries: blessing or curse? | 9
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Tar sands (called “oil sands” by the oil industry) are deposits
of sand and clay saturated with bitumen - oil in a solid or
semi-solid state. Huge amounts of energy (fossil fuels) and
water are required to extract and then process, or “upgrade”,
the bitumen to turn it into synthetic crude and other more
economic products.

Canada’s tar sands deposits, located in the province of Alberta,
are the second largest oil deposits in the world, covering an
area bigger than England that includes over 4 million hectares
of boreal forest. Tar sands development has been heavily
criticised for the local environmental and social destruction it
has caused, along with its high carbon footprint.

One study comparing the GHG emissions associated with
refining different kinds of crude found that, in general, heavier
crudes require more energy to refine and result in greater GHG
emissions?. Production of crude from Canadian tar sands in
particular generates on average 3-5 times more emissions per
barrel than conventional oil?*. BP has recently claimed that its
Sunrise project would emit only 5% more GHG emissions than
conventional fuels on a well to wheels basis, but the research
underpinning this figure was not peer reviewed and used only
theoretical data and the dirtiest conventional fuels for
comparison?*. Independent peer reviewed studies find well to
wheel GHG emissions are up to 37% to 40% higher than the
average for conventional oil?¢. According to the US Department
of Energy, Canada's tar sands is the most GHG intensive source
of crude oil being used in the United States today?’.

Tar sands development is the fastest growing source of
emissions in Canada22. In 2007, for instance, Canada’s total
GHG emissions were 26% higher than 1990 levels and,
according to Greenpeace, are now around 34% higher than its
agreed Kyoto target?. Current estimates may not even be the
whole picture, as they do not factor in emissions caused by
deforestation. Recent research has estimated that emissions
from Canadian tar sands could grow to between 127 and 140
million tonnes by 2020, exceeding the current emissions of a
country like Belgium, with a population of ten million people*°.

Apart from destruction of vast swathes of Canada’s boreal forest,
the highly intensive use of energy and water in tar sands projects
has raised concerns, along with increases in water and air
pollution. Open cast mining techniques used to extract
shallower resources have led to the creation of huge lakes or
“tailings ponds” for storing toxic waste matter, for which there is
no long-term solutionL. First Nations communities living
downstream from the projects have been most directly
impacted. While some have benefited from increased
employment opportunities, many people feel that the benefits
are outweighed by the environmental and cultural losses. In
addition to impacts on subsistence fishing and hunting

10 | extractive industries: blessing or curse?

activities, there are serious concerns about the health impacts of
pollution from tar sands developments: one community, Fort
Chipewyan, has seen an increase of around 30% in cancer rates.
Another local First Nation community, the Beaver Lake Cree
Nation, is challenging tar sands developments in the Canadian
courts citing over 17,000 violations of their treaty rights to hunt
and fish throughout their traditional territories and is seeking to
protect the ecological integrity of these lands?3.

Until recently, tar sands were too costly and technically
difficult to exploit to make their production on a commercial
scale worthwhile, and it is still the case that oil prices must
remain high and costs be kept down for production to be
profitable. Analysis has shown that an oil price of $70 to
$100 is required for production to be profitable, and in the
upper range of this figure for the in situ extraction required
for deeper deposits (see below)3%. Investment is currently
being slowed by the high development costs, magnified by
the effects of the recent slump in oil prices and the credit
crunch. However, the trend is still upwardsx®, with European
companies such as Shell, Statoil, Total and BP investing in tar
sands. In the case of Shell, tar sands represent around a third
of their total global resources, while BP is intending to do a
$5 billion asset swap, exchanging 50% of its Toledo refinery

)«

for 50% of Husky Energy’s “sunrise project”s®.

There are serious question marks over the longer-term
financial viability of tar sands developments. Analysts and
investors are now asking whether companies are adequately
taking into account risks from future carbon prices, low-carbon
regulation and oil price volatility. According to the IEA, for
instance, it is highly likely that mandatory pricing of carbon
emissions will soon be introduced: even under the conservative
“450 scenario”, the IEA estimates the price of carbon in
industrialised countries will rise to $50 per tonne in 2020 and
$110 by 2030. This would add $5 and $11 respectively to the
average cost of producing a barrel of tar sands*’, thus further
threatening the financial viability of many tar sands projects.

Shareholder resolutions introduced at the 2010 AGMs of both
Shell and BP asked for “clarity regarding the macro-economic
assumptions being made by BP and Shell in deciding to
allocate capital to the acquisition and development of oil sands
resources”¢. The investors also cited analysis by Deutsche Bank
suggesting that high oil prices may dampen demand,
triggering a permanent shift to more energy efficient products
and more efficient oil use and substitution®.

Canada is currently the only country where tar sands are
being commercially exploited, but expansion is underway,
with European companies at the fore of developments under
exploration or planned in Jordan (Shell), Russia (Shell),
Republic of Congo (Eni), Venezuela (Repsol) and Madagascar
(Total). A bitumen licensing round has also been mooted
recently for Nigeria.



1.5 The unaffordable climate and energy security costs
of unconventional oil

Despite protestations to the contrary by oil companies and
by the Albertan and Canadian governments, the greater
carbon footprint of tar sands over conventional crude
production is not in doubt. In the medium to long-term, this
will increase as tar sands production in Canada expands and
also because this expansion will depend on developing the
deeper bitumen deposits. These will require what is called in
situ extraction®, rather than open cast mining. In situ
extraction is more energy and carbon intensive than
conventional oil production or mining for tar sands**. The
Alberta Government has also proposed a policy to allow in
situ operations to replace natural gas with higher-carbon
fuels to generate the energy they require, which would
increase emissions (and dangerous air pollutants)*. Thus the
average carbon intensity of Canadian tar sands production is
set to grow significantly*:.

Oil companies such as Shell claim Carbon Capture and
Storage (CCS) and efficiency improvements will reduce the
GHG emissions from tar sands production. However,
investors and NGOs are now questioning publicly the
feasibility of Shell’s claims, given both the untested nature of
CCS technology and the financial implications of rolling it
out on the commercial scale necessary to reduce GHG
emissions significantly: “Even if the, as yet unproven, CCS
technology proves successful at reducing GHG emissions,
the costs could be prohibitively expensive at $110-$290 per
tonne”#. Investments should go into renewable ener