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Not too long ago, extracting oil from oil 
sands was technologically feasible, but 
economically insane. Today, following the 
structural rise in oil prices, not only are oil 
sands part of mainstream oil supply, but 
soon they will become the largest source of 
new oil in the global economy, with related 
greenhouse gas emissions poised to soar.

Similarly, the technology to capture and 
store carbon is widely available now. But it is 
expensive. With no restrictions on emissions, 
companies have no economic motivation to 
apply such an option. Things, however, are 
changing. Soon, the right to emit will come 
with a price tag. And the surprise will be how 
little it will take to convince large emitters 
that injecting CO2 into the ground will make 
more economic sense than spreading it into 
the atmosphere.

In this context, due to its proximity to some 
of the world�s finest geological storage 
sites, Alberta�s oil patch is ideally located to 
bene�t from this emissions reduction option. 
Instead of being the victim of environmental 
regulations, the oil patch might emerge 
victorious in the carbon war.

What is Carbon Capture and Storage?

Simply put, Carbon Capture and Storage 
(CCS), sometimes referred to as carbon 
capture and sequestration, entails the 
separation of CO2 from �ue gases or off-
gases originating from large stationary 
sources. Available technology can successfully 
capture 85-90% of the CO2 generated in the 
capture plant. The CO2 is then transported, 
typically by pipelines, to a storage site 
where it is injected into suitable geological 

formations such as deep saline aquifers for 
long-term isolation. Captured CO2 can also 
be used to enhance oil recovery in mature 
reservoirs.

And it�s not science �ction. In fact, all aspects 
of CCS (capture, transport and storage) are 
already used in different applications. The 
capturing of CO2 is widely used in fertilizer 
manufacturing and in hydrogen production. 
Pipeline transport of CO2 is already a mature 
market with no less than 2,500 km of 
pipelines zigzagging across the US. Around 
the globe, numerous storage projects are 
already operational (Chart 1). Three of those 
are industrial-scale projects: the Sleipner 
in an offshore saline formation in Norway; 
the Salah in a gas field in Algeria; and 
the Weyburn in southeast Saskatchewan, 
where EnCana injects approximately 1.5 
million tonnes of CO2 a year (transferred 
via pipes from a coal gasi�cation plant in 
North Dakota) to enhance recovery beyond 
what could be achieved with the more 
conventional water �ooding.

Chart 1
Worldwide Location of Sites Where 
CO2 is Currently Injected in Geological 
Media
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Chart 2
Global CO2 Storage Capacity

The Oil Patch Is Ideally Located

Storage is the last stage of the CCS process, but it is 
crucial in determining the economic feasibility of any 
project. Globally, over 8,000 capture sites have been 
identi�ed. This potential capacity represents hundreds of 
years of storage potential at today�s rate of global GHG 
emissions. Canada accounts for close to 13% of this 
global capacity (Chart 2), with the Western Canadian 
Sedimentary Basin (WCSB) being considered world class. 
No less than 3,700 mega tonnes (Mt) of storage capacity 
exist in the oil and gas reservoirs of the WCSB, with close 
to 450 Mt of economic capacity in enhanced oil recovery 
operations alone. Roughly 80% of this storage capacity is 
in Alberta.

And that proximity to the oil patch is what should make 
CCS attractive for the oil sands industry. Most existing 
oil sands operations are within a 500 km distance 
from storage sites�a fact that makes carbon piping 
more economical. Recently the Federal and Alberta 
governments joined forces to kick-start a plan to transport 
CO2 from Fort McMurray to Central Alberta.

How Costly Is It?

So it�s not a matter of geography, geology or even 
technology. It�s all about cost. And that cost is falling. 
The meteoric surge in global CCS-related R&D spending 
(Chart 3) is already paying off, with the cost of CCS 
declining with 60% of it going to CO2

 capturing and 

sequestration technologies (Chart 4) by more than 2% a 
year over the past decade.

By far the largest component of the CCS cost function is 
the CO2 capturing process, which in many cases accounts 
for more than 80% of the total cost. But that�s also the 
area with the highest potential for cost reduction. Key 
here is the distinction between post-combustion and 
pre-combustion capture systems. Under post-combustion, 
�ue gas is simply captured after it has been combusted. 
In pre-combustion, fuel is gasi�ed into a �syngas� after 
which it undergoes a shift reaction where it is converted 

Source: IPCC, CIBCWM

Chart 4
Distribution of R&D Spending
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Chart 3
Surging CCS-Related R&D Spending
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Chart 5
Schematic Representation of Capture Systems

Chart 6
The Cost of CCS
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to hydrogen and CO2 (Chart 5). 

While the post-combustion system can be easily �tted 
onto many of the existing oil sands plants, it is highly 
inef�cient. Under this system, it is very dif�cult to separate 
the CO2 from other gases, and thus the capture ratio 
is only around 20%. The pre-combustion technology 
allows for a much more ef�cient capture of CO2, as the 
gasi�cation process results in a pure CO2 stream.

Current estimates put the full-life cycle cost of pre-
combustion CCS at roughly $40 per tonne of CO2�
notably cheaper than using the post-combustion 
technology (Chart 6). But these cost estimates are being 
revised downward almost daily, and the consensus is that 
pre-combustion capture will be 25-30% cheaper within a 
decade. In an environment of rising carbon prices, it may 
not be long before the cost curve of capture and the cost 
curve of emitting intersect. Accordingly, a price signal 
of $20-25 per tonne of CO2 can trigger a signi�cant 

acceleration in the utilization of pre-combustion CCS as 
an economically feasible method of emissions reduction in 
the oil sands. Incidentally, under the federal government�s 
Green Plan, the price tag on carbon is scheduled to rise 
to $20 per tonne of CO2 by 2013.

So, essentially oil sands operators that use CCS technology 
will face a cap on their carbon cost, and thus reduced 
exposure to future carbon price volatility. Early movers will 
bene�t the most, as they will have a relatively easy access 
to the limited oil recovery enhancement opportunities 
in the WCSB zone�a fact that would reduce their 
overall CCS cost signi�cantly. Look for most, if not all, 
new oil sands facilities in the next 5-10 years to adopt 
pre-combustion system, which will provide them with 
the options to use CCS when the infrastructure is put in 
place. In this context, industry leaders in CCS technologies 
as well as pipelines companies will be the �rst to bene�t 
from the upcoming shift to CCS.

Source: CO2CRC, CIBCWM

Fossil fuels,
biomass

Post-combustion

CO2

separation

Air Heat & Power

Compression
CO2

Combustion

H2 and CO2

separation

Air /O2 Steam Heat & Power

Compression
CO2

Pre-combustion

Gasification/reform

H2

Other Products

Oxyfuel

O2

separation

Heat & Power

Compression
CO2Combustion

O2

Air

Fossil fuels,
biomass

Post-combustion

CO2

separation

Air Heat & Power

Compression
CO2

Combustion

Post-combustion

CO2

separation

Air Heat & Power

Compression
CO2

Combustion

H2 and CO2

separation

Air /O2 Steam Heat & Power

Compression
CO2

Pre-combustion

Gasification/reform

H2

Other Products

H2 and CO2

separation

Air /O2 Steam Heat & Power

Compression
CO2

Pre-combustion

Gasification/reform

H2

Other Products

Oxyfuel

O2

separation

Heat & Power

Compression
CO2Combustion

O2

Air

Oxyfuel

O2

separation

Heat & Power

Compression
CO2Combustion

O2

Air

Source: PEMBIMA, IPCC, CIBCWM



CIBC WORLD MARKETS INc.	 Occasional Report #64 - December 12, 2007

�

Con�icts of Interest: CIBC World Markets� analysts and economists are compensated from revenues generated by various CIBC World 
Markets businesses, including CIBC World Markets� Investment Banking Department. CIBC World Markets may have a long or short position 
or deal as principal in the securities discussed herein, related securities or in options, futures or other derivative instruments based thereon.  The 
reader should not rely solely on this report in evaluating whether or not to buy or sell the securities of the subject company.

Legal Matters: This report is issued and approved for distribution by (i) in Canada by CIBC World Markets Inc., a member of the IDA and CIPF, 
(ii) in the UK, CIBC World Markets plc, which is regulated by the FSA, and (iii) in Australia, CIBC World Markets Australia Limited, a member 
of the Australian Stock Exchange and regulated by the ASIC (collectively, �CIBC World Markets�).  This report has not been reviewed or 
approved by CIBC World Markets Corp., a member of the NYSE and SIPC, and is intended for distribution in the United States only to Major 
Institutional Investors (as such term is de�ned in SEC Rule 15a-6 and Section 15 of the Securities Act of 1934, as amended).  This document 
and any information contained herein are not intended for the use of private investors in the UK.  The comments and views expressed in this 
document are meant for the general interests of clients of CIBC World Markets Australia Limited.  This report is provided for informational 
purposes only.

This report does not take into account the investment objectives, �nancial situation or speci�c needs of any particular client of CIBC World 
Markets Inc.  Before making an investment decision on the basis of any information contained in this report, the recipient should consider 
whether such information is appropriate given the recipient�s particular investment needs, objectives and �nancial circumstances.  CIBC World 
Markets Inc. suggests that, prior to acting on any information contained herein, you contact one of our client advisers in your jurisdiction to 
discuss your particular circumstances.  Since the levels and bases of taxation can change, any reference in this report to the impact of taxation 
should not be construed as offering tax advice; as with any transaction having potential tax implications, clients should consult with their own 
tax advisors.  Past performance is not a guarantee of future results.

The information and any statistical data contained herein were obtained from sources that we believe to be reliable, but we do not represent 
that they are accurate or complete, and they should not be relied upon as such.  All estimates and opinions expressed herein constitute 
judgements as of the date of this report and are subject to change without notice.

Although each company issuing this report is a wholly owned subsidiary of Canadian Imperial Bank of Commerce (�CIBC�), each is solely 
responsible for its contractual obligations and commitments, and any securities products offered or recommended to or purchased or sold in 
any client accounts (i) will not be insured by the Federal Deposit Insurance Corporation (�FDIC�), the Canada Deposit Insurance Corporation or 
other similar deposit insurance, (ii) will not be deposits or other obligations of CIBC, (iii) will not be endorsed or guaranteed by CIBC, and (iv) 
will be subject to investment risks, including possible loss of the principal invested.  The CIBC trademark is used under license.

(c) 2007 CIBC World Markets Inc.  All rights reserved.  Unauthorized use, distribution, duplication or disclosure without the prior written 
permission of CIBC World Markets Inc. is prohibited by law and may result in prosecution.


