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If you build a CO2 pipeline, capture and 
storage will come 
Achieving net zero greenhouse gas emissions in Canada by 2050 is likely to require a 

significant carbon capture and storage (CCS) industry in almost every province across the 

country. CCS provides an important opportunity to achieve deep emissions reductions at the 

lowest possible cost. Developing shared pipeline infrastructure to transport carbon dioxide 

will be key to unlocking the CCS opportunity in Canada. 

Canada’s current CCS industry  

Canada currently captures and stores 3.2 million tonnes of CO2 each year from three 

operating CCS projects (Figure 1). In Alberta, the Quest project captures CO2 from an oil 

sands upgrader and transports it 65 kilometers north by pipeline for storage in a deep saline 

aquifer1, and the Alberta Carbon Trunk Line captures CO2 from a refinery and fertilizer plant 

and transports it 240 kilometers for use in enhanced oil recovery and storage in depleted oil 

reservoirs.2 In Saskatchewan, the Boundary Dam coal-fired power plant has been retrofit to 

capture CO2, which is transported 50 kilometers for use in enhanced oil recovery at nearby 

oil fields or stored in naturally occurring brine-filled sandstone close to the power plant.3,4 

Figure 1. Current carbon capture and storage in Canada 
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The challenge of developing a CCS industry in Canada  

Although strong climate policy could make carbon capture an economically viable emissions 

reduction action in Canada, it could be a lack of CO2 transportation infrastructure that 

constrains development of a CCS industry. CO2 capture alone currently costs between $20-

150/tCO2e, depending on the application in which it is used (CAD 2020)5,6, while carbon 

prices in Canada are expected to rise from $40/tCO2e in 2021 to $170/tCO2e by 2030. 

However, there are additional costs for the transport and storage of CO2. 

Captured CO2 must be transported to suitable geological storage. Deep porous rocks 

covered by a solid “cap rock” can permanently store CO2 underground. Unfortunately, the 

source of CO2 emissions is not always in a location with suitable storage. Consequently, 

transportation infrastructure is required to connect the point of capture to the point of 

storage (usually with pipelines). 

The need for CO2 transportation creates a “chicken-and-egg” problem. The development of 

a CCS industry in Canada requires three activities to emerge simultaneously across the 

country – capture, transport and storage. Without a significant CCS industry in place, 

investment in pipeline infrastructure is hard to justify. At the same time, investment in a 

capture plant requires assurance that there is a way to transport the CO2 to a location where 

it can be stored. 

The cost of CO2 transportation is very sensitive to the volume of gas being transported. 

The economics of pipeline transport mean that the unit cost ($/tCO2) of transport goes down 

as throughput in the pipeline goes up. Consequently, the cost of transporting CO2 starts high 

when the industry is small, given the fixed cost of the pipeline infrastructure, and becomes 

less expensive as throughput increases. This will be a challenge during the early 

development of a CCS industry, as CCS becomes most affordable only once the industry 

reaches a certain size (Figure 2). 

Figure 2. Capital cost of CO2 transport relative to pipeline throughput7  
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Canada’s future CCS industry 

To explore how Canada’s CCS industry could grow as a result of strong climate policy, we 

simulated achievement of Canada’s 2030 emissions target (a 30% reduction in emissions 

from 2005 levels by 2030) and net zero emissions by 2050 in over 100 modeling 

scenarios.8 Canada’s CCS industry grows significantly in all net zero scenarios and is 

facilitated by a network of CO2 pipeline infrastructure.  

Looking at one net zero pathway9 as an example, we see capture occurring in almost every 

province across Canada by 2035 and pipeline transport of CO2 to locations with suitable 

storage (Figure 3). At this market size, our model estimates the transport and storage 

portion of the CCS abatement cost to be $182/tCO2 in BC, $31/tCO2 in Alberta, $45/tCO2 in 

Saskatchewan, $105/tCO2 in Ontario and $189/tCO2 in Québec (2020 CAD). Transportation 

and storage costs, per tonne of CO2, are high in many regions given that throughput in the 

nascent CCS industry is low and this constrains the use of CCS. 10 

Figure 3. One possible scenario for carbon capture, transport and storage in 2035 under 

strong climate policy in line with Canada’s net zero target  
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By 2050, this simulation indicates Canada’s CCS industry could grow by over 100 times 

compared to today, to 309 million tonnes of CO2 captured and stored across the country 

(Figure 4). At this market size, the cost of CCS transport would come down to $171/tCO2 in 

British Columbia, to $26/tCO2 in Alberta, to $25/tCO2 in Saskatchewan, $50/tCO2 in 

Ontario and $92/tCO2 in Québec. Transportation and storage costs have declined as the 

throughput of a maturing CCS industry grows, creating a much larger role for CCS in 

Canada’s net zero future. 

Figure 4. One possible scenario for carbon capture, transport and storage in 2050 under 

strong climate policy in line with Canada’s net zero target  

 

How to unlock Canada’s CCS opportunity  

Our simulations suggest an important role for CCS in achieving Canada’s net zero 

commitment and find that availability of pipeline infrastructure is critical for development 

of a CCS industry. Just as the automotive industry relies on road infrastructure, the CCS 

industry will rely on pipeline infrastructure. The cost of CCS declines significantly as the 

industry grows and the amount of throughput in CO2 pipelines increases. As a result, early 

investment in pipeline infrastructure is necessary to overcome the “chicken-and-egg” 

problem and support widescale deployment of this technology in Canada. Federal and 

provincial policies could help overcome this barrier by ensuring a clear market signal for 

CCS, and governments could consider strategically investing in, or financing, early 

deployment of CO2 transportation infrastructure to help unlock Canada’s CCS opportunity. 
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For more information about this analysis, please contact Brianne Riehl 

Brianne@NaviusResearch.com 
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