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As well as being a key source of 
electricity generation, coal is also 
a vital ingredient when it comes 
to building modern infrastructure 
such as transport systems and 
equipment and high-rise buildings.

Leading energy forecasters – such 
as the International Energy Agency 
(IEA) – suggest that coal will have 
a central role to play in energy 
generation and in industries, such 
as steel production, for decades 
to come. Even under the IEA’s New 
Policy Scenario, which assumes all 
government promises on funding 
renewables and building nuclear 
power plants are implemented, 
coal consumption increases by 
around 14.5% through to 2040 
and there is little change in the 
global energy mix. 

Coal’s significant role in the future 
energy mix means that it cannot 
be ignored in the global climate 
debate. Reducing emissions from 
coal is a two-step process – first 
utilising high efficiency low 
emissions (HELE) power plants 
and secondly carbon capture and 
storage (CCS). 

Carbon capture and storage (CCS)

Given society’s on-going reliance 
on fossil fuels, CCS is vital 

to achieve the required level 
of emissions reduction. The 
deployment of CCS is crucial 
in ensuring that solutions are 
developed at the lowest cost 
possible. The Intergovernmental 
Panel on Climate Change has 
said that climate action would 
be 138% more expensive, if not 
impossible, without widespread 
deployment of carbon capture 
and storage technology.2

However, the current rate of CCS 
deployment is too slow to allow 
necessary global greenhouse gas 
(GHG) emissions reductions goals 
to be achieved.  To complicate 
matters further, the renewable 
sector has received far greater 
funding and policy opportunities, 
exaggerating both their economic 
and technical credibility in the 
energy mix. Almost $2 trillion 
has been invested in clean energy 
technologies in the last decade, 
but only one percent of that in 
CCS. This is because of a lack of 
policy support and stability for 
CCS – as well as a lack of policy 
parity for CCS – compared to 
other low emission technologies. 

In terms of energy, the 
21st Century has been 
built on coal. Over the 
past decade, coal has 
accounted for nearly 
half of the increase 
in global energy 
use. Coal’s share of 
global primary energy 
consumption reached 
30.1% in 2013, the 
highest since 19701.

1 BP Statistical Review of World Energy 2014
2 Intergovernmental Panel on Climate Change (2014) IPCC Fifth Assessment Synthesis Report p. 86
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CCS is critical to global climate ambitions

The global economy is dependent on 
fossil fuels and this is not forecast to 
significantly change for the foreseeable 
future. In 2014, 86.3% of global primary 
energy consumption was supplied by 
fossil fuels, with coal responsible for 
30%3.  Looking ahead, in spite of rapidly 
increasing shares of non-fossil energy 
sources, it is forecast that fossil fuels 
will still account for 75% of global energy 
demand in 20404.  

Accordingly, if the world is to transition 
to a low carbon future, the key approach 
will not be to replace fossil fuels, but 
rather address the CO2 emissions from 
them. To meet international goals, the IEA 
has estimated that CO2 would need to be 
captured at a rate of approximately 10 
billion tons per year globally through the 
implementation of 3400 CCS projects by 
2050, as demonstrated in Figure 1. 

CCS is a cost-effective solution to this 
outcome and must play a significant role 
alongside other technologies, such as 
renewables and energy efficiency. To 
support this, an evaluation by Working 
Group III of the Intergovernmental Panel 
on Climate Change (IPCC) found that total 
discounted mitigation costs (between 
2015 and 2100) of scenarios without CCS 
are estimated to be between 30 and 300% 
higher than those that include CCS5.   

CCS is real and it works

CCS is a well-established technology with 
key processes, such as CO2 separation, 
in operation for over 60 years. The 
commencement of large scale CCS 
operations at Saskpower’s Boundary 
Dam in October 2014, demonstrates the 
viability of its application in the coal-fired 
power sector. The global CCS portfolio 
will be further strengthened in 2016 as 
Kemper Energy Facility and Petra Nova 
Carbon Capture come online. 
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3 BP Statistical Review of World Energy 2015, London, p.41
4 International Energy Agency, World Energy Outlook 2014, p.53 
5 Grantham Institute (2015) Bridging the gap: improving the economic and policy framework for carbon capture 
and storage in the European Union, London: London School of Environment, p. 8 
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Boundary Dam
There are three major components of CCS 
– best exemplified by Boundary Dam.

Capture 
The first stage in the CCS process is 
the capture of CO2 released during the 
burning of coal. Boundary Dam captures 
90% of the emissions, equivalent to 
approximately one million tonnes of CO2 
per year or the equivalent taking more 
than 250,000 cars off the road.  

Transportation and use
Once captured, CO2 is transported through 
pressurised pipelines. Boundary Dam 
pipes the captured material along a 40 
mile pipeline to Weyburn oilfield where it 

is used for enhanced oil recovery (EOR) or 
to a storage facility. 

Geological storage
Geological storage of CO2 is well-
understood in terms of the fundamental 
physical processes and engineering 
aspects thanks to the experience of CCS 
projects in the gas processing and EOR 
industry sectors. CO2 from Boundary Dam 
that is not used in EOR is stored as part 
of the Petroleum Technology Research 
Centre’s (PTRC) Aquistore project in close 
proximity to the Boundary Dam facility 
- which aims to demonstrate safe long-
term storage of CO2, three kilometres 
underground in a saline reservoir.

 

Carbon capture and storage at a glance
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CCS is commercially viable

The cost of CCS is project specific, 
depending on the technology of the plant 
producing the CO2 and on the proximity of 
that plant to adequate storage resources.

Considerations for estimating the cost of 
a CCS project include:

• Levelised cost of electricity (LCOE): 
The cost per unit of electricity averaged 
over the lifetime of a project, including 
capital, operation, maintenance and 
decommissioning costs.

• Cost of avoided carbon: The difference in 
cost between the output of an unabated 
installation that would emit one tonne of 
carbon dioxide and the equivalent output 
produced by CCS installations and other 
low-carbon technologies.  

Growth in renewable energy technology 
has been driven by policy that provides 
$100 billion in subsidies every year. By 
comparison, the cumulative value of 
government policy support provided 
to CCS to date is approximately 1% of 
the cumulative value of policy support 
provided to renewable technologies. Were 
an equitable level of support provided to 
CCS it is reasonable to suggest that the 
technology would also be deployed more 
widely in power generation. The fact that it 
has not is not a reflection on the viability 
of CCS technology, be it commercial or 
technical, but a reflection on the lack of 
equivalent policy support. Moreover, as 
with any technology, the cost of CCS will 
reduce over time as experience builds, 
economies of scale and standardisation 
take effect, and advances in the 
technology are achieved.

As of the end of August 2015, according 
to the Global CCS Institute, 14 large-
scale CCS projects are operational across 
the world, with another eight under 
construction. By 2017, the global CO2 
capture capacity of operational projects 
will reach up to 40 million tonnes/year. 
The Institute also notes that 14 projects 
are in the advanced planning stages, with 
a further 15 projects in the early planning 
stages. 

International policy support for  
CCS vs. renewables

Since the 1990’s most industrialised 
countries and many emerging economies 
have developed a suite of policy 
mechanisms to meet the potential 
challenges of climate change. These 
interventions, however, have 
disproportionately favoured the 
renewables sector to the disadvantage  
of CCS.

The IEA estimated in the 2012 edition  
of the World Energy Outlook that policy 
support for renewables had reached 
US$88 billion a year in 2011 and could  
rise to $240 billion by 20356. That means 
over the next two decades subsidies  
for the renewables sector could exceed 
$3.5 trillion.

In contrast, between 2007 and 2012 
approximately US$10.02 billion was 
spent (according to the IEA) on CCS 
projects, with US$7.7 billion of that 
amount privately financed. The Global 
CCS Institute estimates that the total 
global commitment to CCS is around 
US$20 billion, which is less than 1% of 
the funding already committed towards 
renewables. Clearly then, it should come 
as little surprise that the development  
of CCS has lagged behind other low  
carbon technologies. 

6 International Energy Agency, World Energy Outlook 2012, p. 234
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Moreover, policy interventions to 
encourage deployment of renewables  
have had a number of undesirable  
results including:

a) perpetual support for technologies that 
are twenty to thirty years in existence;

b) support that extends beyond 
demonstration of the technology;

c) deployment of technology for 
commercial purposes instead of aiding 
further learning; and

d) large amounts of subsidies have been 
made available to support specific policy 
schemes to support renewables.

Role of EOR and CO2 use in helping  
drive CCS

In addition to providing the most expedient 
pathway to a low carbon economy, CCS 
may also be harnessed to produce 
commercially marketable products. 

Enhanced Oil Recovery (EOR) 
There is a growing sub-industry within 
the oil sector that concentrates on 
extending the life of producing fields. 
This requires the use of injectants, such 
as CO2, that react with the oil to change 
its properties and allow it to flow more 
freely within the reservoir. There are 
currently 11 operational large scale CCS 
projects using EOR, concentrated in the 
United States and Canada, which have 
successfully commoditised CO2. As well as 
further enhancing the economic business 
case for CCS, EOR also converts carbon 
sequestration from a waste management 
exercise to a valued product, thereby 
providing an additional revenue stream.  

The success of EOR is not limited to North 
America. There is a growing consensus 
that EOR could be applied to oil and gas 
fields in Europe, particularly in the North 
Sea. According to a 2012 report produced 

for Scottish Enterprise combining carbon 
storage with EOR could generate up to 
£2.7bn in extra economic output, as well 
as associated economic benefits in terms 
of jobs, investment and taxation7. 

Other uses for CO2 
Beyond EOR, there are several other 
current and potential uses for carbon 
dioxide. While currently a nascent 
commodity, opportunities include: the  
use of flue gasses for algae ponds to 
produce biofuels and dry biomass feed  
for animals; the storage of carbon as 
biochar; and production of cement, 
plastics and petrochemicals.  

More international action on CCS  
and policy parity is needed

Balancing the energy trilemma of energy 
security, energy equity and environmental 
sustainability will require significant 
innovation. Indeed, this understanding is 
one of the few areas in which there is 
global consensus in the climate debate. 
CCS presents the best opportunity for  
a climate secure future. While this  
premise is generally accepted, CCS has  
so far not reached a critical mass  
toward commercialisation in the 
timeframe required to meet ambitious 
climate commitments. 

CCS is the only large scale technology that 
can significantly mitigate CO2 emissions 
from key industrial sectors including 
cement production, iron and steel making, 
oil refining, and chemicals manufacturing 
as well as power generation.

In building a low-carbon energy future, 
policy makers do not have the luxury of 
‘picking and choosing’. All technologies, 
including CCS, will be required to build a 
resilient energy system. Accordingly, it is 
important that CCS receives the funding, 
tax credits and policy support provided to 
renewable energy. Consistent policy and 
support frameworks will ensure the 

7 Element Energy (2012) Economic impacts of CO2-enhanced oil recovery for Scotland, p. 56
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economic viability of the CCS industry  
and enhance the economic 
competitiveness of countries’ industrial 
sectors and energy systems.

International financing for CCS

One of the key barriers to the increased 
deployment of CCS is the availability 
of commercial finance. CCS is currently 
highly capital intensive and has associated 
risks that tend to restrict sources of 
private finance. While several projects 
have engaged with debt finance providers, 
the Global CCS Institute suggests the 
appetite for, and understanding of, CCS  
in the financial sector has not been  
widely tested. 

International financing can provide much 
needed support in these circumstances. 
A number of multilateral funding bodies 
exist which support the development 
of CCS projects, including the Global 
CCS Institute, the World Bank CCS 
Capacity Building Fund, the Green 
Climate Fund, the Asian Development 
Bank CCS Fund and the UNFCCC Clean 
Development Mechanism. Existing 
programmes, however, can only provide 
some of the capital investment required. 
More ambitious funding is required by 
multilateral schemes to improve the 
financial viability of CCS projects.

The Low Carbon Technology Partnerships 
Initiative (LCTPi) launched by the 
World Business Council for Sustainable 
Development, together with SDSN 
(Sustainable Development Solutions 
Network) and the IEA offers a particularly 
promising potential funding model. 
The platform offers a forum for the 
diffusion of CCS by removing barriers and 
introducing required policy and financial 
instruments, while promoting Public-
Private Partnerships (PPPs) on research 
and development.

Recommendations

The World Coal Association calls for 
three key policy initiatives to support the 
deployment of CCS:

1. Policy parity 

The absence of policy parity has led 
to the perception of CCS as a ‘niche’ 
technology. Projects such as Boundary 
Dam demonstrate that this is simply not 
correct. CCS must receive the same policy 
support that has benefitted renewable 
technologies in recent decades. This is 
vital to facilitate the lowest cost pathway 
to decarbonisation.

2. As a matter of priority, governments 
must articulate how they plan to 
drive CCS deployment beyond the 
demonstration phase towards 
commercialisation

Complementing policy parity, 
governments must articulate how they 
plan to drive CCS in the long-term. 
Developing national frameworks, similar 
to the IEA’s Technology Roadmap: CCS 
2013, will promote investor confidence 
and drive a robust project development 
pipeline. While much emphasis is placed on 
reducing the cost of carbon capture, it is 
also important that more rigorous storage 
assessments are pursued to increase 
private sector confidence in the feasibility 
of the geological storage for CO2. 

3. Solutions to reducing emissions will 
require global action, CCS deployment 
requires international incentives 

Climate solutions require international 
action. It is imperative that lessons learnt 
in CCS projects are shared in international 
fora, such as the newly developed US-
China Clean Energy Research Center. In 
addition, development banks and donors 
should develop funding mechanisms for 
CCS research and development. 
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World Coal Association

The World Coal Association is a 
global industry association formed 
of major international coal producers 
and stakeholders. The WCA works 
to demonstrate and gain acceptance 
for the fundamental role coal plays in 
achieving a sustainable and lower carbon 
emissions energy future. Membership 
is open to companies and not-for-profit 
organisations with a stake in the future 
of coal from anywhere in the world, with 
member companies represented at Chief 
Executive or Chairman level.

World Coal Association
5th Floor Heddon House
149-151 Regent Street
London   W1B 4JD
UK
+44 (0) 20 7851 0052
info@worldcoal.org
www.worldcoal.org

twitter.com/worldcoal

linkedin.com/company/ 
world-coal-association
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