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EXECUTIVE SUMMARY 

The World Bank Group has released an Energy Strategy Approach Paper which will guide its 
approach to assist developing countries achieve the twin objectives of: 

i. improving access and reliability of energy supply; and  
ii. facilitating the shift to a more environmentally sustainable energy development path. 

The Global Carbon Capture and Storage Institute (the Institute) strongly supports these objectives.  
In this submission, the Institute seeks to highlight the valuable role that the commercial deployment 
of CCS could play in meeting these objectives and to encourage the World Bank Group to place a 
broader emphasis on CCS in its Energy Strategy. 

Coal- and gas-fired power generation are forecast to continue to be the main source of base-load 
power into the foreseeable future for many developing countries if they are to achieve access to, 
and reliability of, energy supply.  CCS is the most promising technology to achieve near-zero 
greenhouse gas emissions from these fuels. The broad deployment of CCS is expected to play a 
key role in facilitating the transition to a low-carbon, more environmentally sustainable future and 
will therefore contribute to the World Bank Group’s twin objectives over the longer term. 

In order to achieve the emissions reductions expected from broadly deployed, fully integrated, 
CCS, CCS projects must first be demonstrated at commercial scale.  Demonstrating CCS 
technology in developing countries is critical to the subsequent commercial deployment in those 
countries and therefore to facilitating the shift to a more environmentally sustainable energy path.   

CCS roll-out in developing countries is contingent on overcoming significant funding, legal and 
regulatory barriers.  The World Bank Group could play an important role in supporting the early 
stage deployment of CCS in developing countries, and in building capacity for future deployment. 
The Institute looks forward to further collaborating with the World Bank Group on these issues 
through activities undertaken in the World Bank’s CCS Trust Fund. This Fund, jointly established 
by the Institute and the Government of Norway, provides an important, initial first step to exploring 
the potential for CCS in developing countries.  

As an outcome of this submission the Institute hopes that the World Bank Group, in its Energy 
Strategy, will: 

1. Acknowledge the fundamental role of CCS in meeting the twin goals of reliable energy supply 
and facilitating a shift to environmentally sustainable energy by placing a broader emphasis on 
CCS in its Energy Strategy; 

2. Include CCS technology and supporting measures as considerations when it chooses whether 

to engage in coal- fired power generation; and 

3. Consider its potential role in capacity building and facilitating funding for CCS demonstration 

projects in developing countries.  
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INTRODUCTION 

The Global CCS Institute (the Institute) welcomes the opportunity to provide input to the World 
Bank Group (WBG) Energy Strategy, due to be finalised in early 2011.   

The Institute is an independent body which works collaboratively with organisations and 
governments to accelerate the broad deployment of commercial carbon capture and storage 
(CCS), ensuring that the technology plays a role in responding to the world’s need for a low carbon 
energy future.  The Institute is a Member-based organisation comprising more than 25 national 
and sub-national governments and 190 leading corporations, non-government bodies and 
research organisations. 

The Institute has successfully collaborated with the World Bank Group to develop the World Bank’s 
CCS Trust Fund, into which we have contributed US$2 million, alongside a US$6 million 
contribution from the Government of Norway. The Institute recognises that collaboration amongst a 
variety of actors is needed to build stronger cooperative models for the deployment of CCS in 
developing countries.  

This submission contains our response to the Energy Strategy Approach Paper (the Approach 
Paper) and is intended to specifically address: 

·  Question 4:  Where there are the trade-offs between meeting the local energy needs of individual 
countries and reducing global greenhouse emissions, what principles should the WBG follow in 
resolving trade-offs?; and  

·  Question 5: What should be the role of the WBG in promoting new technology and/or helping to 
transfer existing technologies to new markets, and how much weight should the Bank Group give 
to each? 
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SUBMISSION 

The Approach Paper recommends that the energy initiatives supported by the WBG in developing 
countries should be underpinned by the twin objectives of improving access and reliability of 
energy supply and facilitating the shift to a more environmentally sustainable energy development 
path. In order to stabilise atmospheric concentrations of greenhouse gases (GHGs) at a level 
which will prevent the most damaging effects of climate change, a transformation of the global 
energy system to low carbon technologies and measures in all countries is urgently required.  

The WBG has identified the need to consider energy system issues within the context of mitigating 
against CO2 emissions.  The Institute strongly endorses this approach.  

CCS deployment is critical to meeting the twin obje ctives  
The Institute acknowledges that the WBG’s goal of ensuring access and reliability of energy supply 
in developing countries will at times conflict with the ideal of minimising CO2 emissions. The WBG 
is seeking comment on what principles it should apply in minimising the impact of this trade-off 
(Question 4). 

In the absence of commercial and cost-competitive low carbon options, coal- and gas-fired electric 
power will continue to be the primary source of cheap and reliable base-load power in many 
developing countries, especially as coal prices are expected to decrease relative to oil and gas in 
the longer term. The IEA’s World Energy Outlook 2009 forecasts that coal- and gas-fired power 
generation will double between 2007 and 2030, with coal remaining the main fuel for power 
generation worldwide. Critically, the bulk of the increase in coal- and gas-fired electric power 
generation is forecast to occur in non-OECD countries (see Figure 1).1 

Figure 1 Coal fired electric power plants under con struction globally 

 
IEA (2009) ‘World Energy Outlook’ 

The ongoing use and construction of coal-fired power plants is an important consideration for the 
WBG in light of its twin objectives.  CCS is the technology that deals directly with the need to 
reduce the GHG impact of these plants. As noted by Nicholas Stern ‘the scale of coal use and the 

                                                
1 IEA (2009) ‘World Energy Outlook’  
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challenge of providing power in many countries (including China and India where coal is available, 
cheap and secure) means that CCS for coal will be necessary, at least for the next few decades’2. 

Major models analysing methods of reducing GHG emissions have highlighted the significant role 
CCS can play. For example, in an International Energy Agency (IEA) scenario that models 
reducing GHG emissions from the global energy system by 50 per cent by 2050, CCS is forecast 
to contribute to nearly 20 per cent of the necessary CO2 emissions reductions to achieve 
atmospheric GHG stabilisation at 450ppm CO2 in the most cost effective manner (see Figure 2).   

Figure 2 CCS is required to stabilise GHG concentra tion at 450ppm

 

 

Source: IEA (2008) ‘Energy Technology Perspectives’ 

As the IEA scenario illustrates a range of mitigation options are required to achieve this 
stabilization target. These solutions include low cost options such as energy efficiency measures, 
as well as increased use of renewable energy technologies. However, within the broader analysis 
of transforming global energy systems to low carbon technologies CCS must be included in the 
suite of mitigation options available to developing and developed countries in order to achieve 
stabilization. Achieving the same mitigation outcome without the commercial deployment of CCS is 
forecast to increase stabilisation costs by 70 per cent.     

Current estimates of the levelised cost of electricity for low carbon technologies provide strong 
justification for recognizing CCS in the WBG’s Energy Strategy. For example, coal- or gas-fired 
electric power generation with CCS capabilities has been estimated to cluster at the middle to 
lower end of levelised costs of electricity generation when compared to some wind power and solar 
technologies for electricity generation3.  

                                                
2 Stern, N (2009) ‘The Global Deal: Climate Change and the Creation of a New Era of Progress and Prosperity’ 
3 OECD (2010) ‘Projected Costs of Generating Electricity’  
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For example, in its electricity cost forecasts to 2030 for Australia (see Figure 3), the Electric Power 
Research Institute (EPRI) estimates that super critical pulverised coal (SCPC), integrated 
gasification combined cycle (IGCC) and combined cycle gas turbine (CCGT) technologies with 
CCS capabilities are cost competitive with wind, nuclear and hot rocks geothermal, and likely to be 
lower than costs for both photovoltaic and thermal technologies.  

Figure 3 Levelised cost of electricity for power ge neration technologies a

 

Source: Geoscience Australia (2010) ‘Australian Energy Resource Assessment’ 
a. Estimated costs do not include a price on carbon  

Demonstration in developing countries is needed to deploy CCS  
Energy consumption in non-OECD countries is estimated to increase by over 80 per cent between 
2007 and 2030. Electricity demand will increase by 75 per cent between 2007 and 2015, and 
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almost triple by 2030. Underpinning this growth is increased demand from India and China which 
are forecast to grow at an average of 4.5 and 5.7 per cent per annum, respectively4.   

Tailored energy solutions for developing countries  
In encouraging developing countries to move to a more environmentally sustainable development 
path, the WBG must support energy production and consumption that minimises GHG emissions 
in a cost effective manner. To this end, the Institute recommends that the WBG actively engage 
with governments and industry to promote sustainable economic models, including energy 
pathways, that materially reduce GHG emissions in those economies.  

In order to deliver on the twin objectives and to minimise the trade-off between reliable energy 
supply and mitigation requirements, the WGB notes that it will need to tailor solutions on a country 
specific basis, an approach that the Institute strongly endorses. This approach recognises the 
varying needs of developing countries and the energy choices available to them. In the case of 
coal- and gas-fired electric power generation, the WBG notes that in some instances coal-fired 
electric power will remain an energy choice for some developing countries as it is significantly 
cheaper for providing base load power.  

The above point should emphasize a key issue in the framework for analysis used by the WBG in 
assessing country specific needs. Countries will continue to draw upon their comparative 
advantages that underpin economic prosperity, which in some cases is based on lower cost fossil 
fuels. Moreover, in assessing individual country needs, the WBG should also consider the 
corresponding skills and institutional capacities that some low carbon technologies will demand, as 
well as the longer term operating and manufacturing costs of technologies which will vary by 
country. 

“CCS Ready” requirements can allow for future mitig ation options. 
Fossil fuel use will remain fundamental to reliable energy supply. One of the ways developing 
countries can prepare to shift to a more environmentally sustainable development path while 
maintaining security of energy supply through reliable, base load, coal-fired electric power plants is 
to implement ‘CCS Ready’ requirements. These requirements give effect to the low opportunity 
costs available to governments and CCS project proponents to avoid carbon lock-in, or stranded 
assets, in a future where CCS technologies are available on a commercial, competitive basis 
against other low carbon technologies.  

In 2009 the Institute commissioned a CCS Ready study to provide policy guidance to governments 
on the essential considerations when developing CCS Ready regulations. The Institute in 
conjunction with the IEA and the Carbon Sequestration Leadership Forum has developed a set of 
essential criteria for CCS Ready. The definition and criteria are attached at Appendix B. The 
Institute is of the view that a large-scale industrial or power source of CO2 will be CCS Ready when 
the facility could, and is, intended to be retrofitted with CCS technology when the necessary 
regulatory and economic drivers are in place.  

While CCS Ready requirements are not an immediate or direct CO2 mitigation option, they will 
facilitate large-scale CO2 mitigation in the future.  Some developing countries have recognised this 
opportunity and have sought assistance in this through the WBG’s CCS Trust Fund. The WBG 
should consider encouraging the establishment of CCS Ready regulations in developing countries 
as part of its capacity building efforts. The Institute has an active ‘CCS Capacity Building’ program, 
and is prepared to assist the WBG in these activities.  

Box 1 describes jurisdictions that have either implemented, or are intending to implement CCS 
Ready requirements.  

                                                
4 IEA (2009) ‘World Energy Outlook’ 
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Box 1� Case studies of CCS Ready regulations 5 

 

 

Demonstration is critical to rapid deployment of CC S in developing countries   
To stabilise CO2 emissions at 450ppm, the deployment of CCS in non-OECD regions will need to 
dramatically increase by 2025 and beyond in order to mitigate emissions against current and future 
fleets of coal-fired electric power plants built in emerging economies (Figure 4). OECD economies 
will have an important role to play in leading the initial deployment of CCS technologies between 
2010 and 2025. However, from 2030, non-OECD countries are likely to need to deploy CCS 
projects at a faster rate than OECD countries in order to stabilise emissions. 

In order to support rapidly deploying CCS in developing countries post 2025, there are likely to be 
significant cost advantages in demonstrating CCS in developing countries sooner rather than later, 
as it takes time to acquire the relevant information at a country level (for example, storage, 
mapping, infrastructure and planning).  

With these forecasts in mind, the WBG’s Energy Strategy should consider the role that it can play 
in preparing non-OECD economies for CCS deployment in the future and to reducing emissions in 
the longer term.  

 

                                                
5 Department of Energy and Climate Change (2009) ‘A Guidance Note for Section 36 Electricity Act 1989 Consent Applications’ 

A number of jurisdictions have implemented, or are in the process of developing 
CCS Ready requirements for new build power plants, including the European 
Union, the United Kingdom (excluding Scotland) and South Africa 

i. Article 33 of the EU Directive on the Geological Storage of Carbon Dioxide requires 

that, prior to a new combustion plant with a capacity at or over 300 MWe being 

constructed, a number of assessments must be carried out relating to the technical 

and economic feasibility of capturing, transporting and storing its CO2 emissions.  

The assessments are designed to determine whether it is reasonable to expect that 

the proposed power station will be fitted with CCS in the future. Depending on the 

outcome of those assessments, the Directive then requires space to be set aside to 

accommodate future carbon capture equipment, making the proposed plant in effect 

“carbon capture ready” (CCR). 

ii. The United Kingdom requires similar assessments to be undertaken as part of the 

process of granting development consent under its Electricity Act 1989. The UK 

Government is clear on its intention that no new combustion plant covered by the 

threshold for CCR will be approved unless the assessment concludes that it will be 

CCR when built. 

iii. In 2008, the Government of South Africa announced its intention to introduce CCS 
Ready regulations in preparation for demonstrating CCS. A working group of 
government and industry is being established to consider implementation issues. 



GLOBAL CCS INSTITUTE – SUBMISSION  

 

 9 

Figure 4 CCS projects required to stabilise CO2 emi ssions at 450ppm 

 
Source: IEA (2009) ‘Technology Roadmap: Carbon capture and storage’ 

The WBG’s role in demonstrating CCS projects in dev eloping countries  
In paragraph 35 of the Approach Paper, the WBG acknowledges that in financing energy 
investments it can also act as a catalyst for transforming the energy landscape of developing 
countries by supporting emerging clean technologies and related infrastructure facilities. In doing 
so, the WBG also acknowledges that it would be required to expand its remit to promote the 
demonstration and deployment of pre-commercial, low carbon technologies (paragraph 47).  

The Institute is of the view that the WBG could play a role in promoting CCS demonstration and 
other low carbon technologies in the pre-commercial phase if a wholesale transformation of the 
global energy system is to take place. As a financier of large-scale, long term energy projects, the 
WBG plays a pivotal role in solving capital constraints in developing countries that cannot be 
addressed by the private sector and/or market mechanisms. For demonstrating pre-commercial 
low carbon technologies, this is particularly problematic for developing countries.  

The Institute estimates that as part of a comprehensive portfolio of CCS demonstration projects, at 
least six projects would be constructed in developing countries. The additional cost (above non-
CCS facilities) is estimated to be at least US$11 billion (in present value) to cover capital 
expenditure and operating costs. To date, no money has been committed to fund CCS 
demonstration projects in developing countries compared to approximately US$16 billion in 
developed countries (this figure does not include funds identified for CCS projects from the EU 
ETS or the UK energy levy which are expected to be in the order of €4 billion and £9.5 billion 
respectively). 

CCS faces difficulties in achieving fund flows to developing countries from either market-led or 
donor-led mechanisms.  For example, CCS projects are not currently approved Clean 
Development Mechanism activities under the Kyoto Protocol.  Similarly, although no decision has 
yet been made, the balance of US$30 billion ‘Fast Track’ funds announced in the Copenhagen 
Accord will most likely go toward adaptation, with mitigation funds going to previously announced 
(non-CCS) programs. 

Where the WBG expands its remit to support pre-commercial technologies, the risks associated 
with demonstrating low carbon technologies in developing countries can be managed through a 
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technology portfolio approach. A portfolio approach would allow the WBG to spread the risk of pre-
commercial activities against a range of technologies and countries. CCS should be included in 
such a portfolio because of its potential to minimise the trade-off between reliable, base load 
energy supply and reducing future CO2 emissions and also deliver on the WBG’s twin objectives.  
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CONCLUSION 

In drafting its Energy Strategy, the Institute is of the view that the WBG should: 

1. Acknowledge the role of CCS in meeting the twin goals of reliable energy supply and 
facilitating a shift to environmentally sustainable  energy by placing a broader emphasis 
on CCS in its Energy Strategy. 

The Approach Paper makes specific mention of CCS at paragraph 47 in the context of promoting 
technology breakthroughs and we are strongly supportive of this.  However, the Institute is of the 
view that the WBG should also explicitly reference CCS in other contexts: for example, in pursuing 
synergies between the twin objectives (see paragraph 30).  We make specific suggestions to this 
effect in the Appendix. 

2. Include CCS technology and supporting measures a s considerations when it chooses 
whether to engage in coal- fired power generation.  

The WBG acknowledges at paragraph 43 of the Approach Paper that, in some countries, electricity 
from coal is significantly cheaper for providing base load power than from any other source and 
that it would use its traditional financing instruments to support client countries to develop new coal 
power projects under the conditions set out in Box 1.  We suggest that CCS enablement or 
readiness could be additional factors for the WBG to consider when financing coal-fired power 
generation. 

3. Consider its potential role in capacity building  and facilitating funding for CCS 
demonstration projects in developing countries.  

Given the limited development and applicability of international market mechanisms to fund CCS 
deployment, the WBG has a role to play in deploying and promoting CCS and other low carbon 
technologies.  The WBG has a remit to finance large scale, long term energy projects by solving 
capital constraints that cannot be addressed by the private sector and/or market mechanisms.  
CCS demonstration projects fit that remit and should be considered within the WBG’s Energy 
Strategy. 
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APPENDIX A 

The table below offers specific comments to the text of the Energy Strategy Approach Paper, 
specifically paragraphs 23, 30, 47 and Box 1 on page 16. 

 

Energy Strategy Approach Paper  Global CCS Institute response  

Paragraph 23: notes that while initially ultra 

super critical and super critical coal-fired 

power plants were included in the definition 

of ‘low carbon project’, in practice no such 

projects have counted towards this 

category. In response the WBG is proposing 

to omit these types of projects from the low 

carbon projects category.  

The WBG notes that funding for low carbon projects increased from 27 

percent in FY 2003-2005 to 40 percent in FY 2007-2009. Increasing 

funding for low carbon projects against reliable energy supply may 

jeopardise the twin objectives of the Energy Strategy. CCS Ready 

requirements can minimise this trade-off by requiring that new build coal-

fired power plants funded by the WBG have these measures in place. 

Paragraph 30: notes that where there are 

synergies between the twin objectives, they 

will be pursued aggressively.  

The Institute strongly endorses this approach and is of the view that 

future capabilities in CCS applied to coal- and gas-fired electric power 

generation can deliver on both increasing reliability and access of supply 

as well as facilitating the shift to a more environmentally sustainable 

energy development path. 

Paragraph 47:  notes that there is a role for 

the WBG in promoting technology for global 

and local environmental sustainability and is 

working with the Global Environmental 

Facility to discover ways in which the WBG 

can introduce relatively new technologies 

that require special incentives to become 

commercially competitive.  

The Institute strongly endorses the WBG expanding its remit to also 

support pre-commercial technologies where country-specific 

circumstances are conducive. Supporting demonstration of pre-

commercial technologies in developing countries is likely to deliver cost 

advantages as it takes time to build specific capabilities prior to 

commercial deployment. 

Box 1, page 16: describes how the WBG 

should assess its decision to engage with 

coal-fired electric power generation projects. 

The assessment includes an analysis of the 

demonstrated impact of deploying a coal-

fired generation plant against other low 

carbon technologies and activities.  

In engaging with coal-fired electric power generation activities, an 

assessment of CCS capabilities and readiness should also be 

considered as part of this process. Including CCS and CCS Ready 

requirements in a broad portfolio of technologies supported by the WBG 

will facilitate a shift to a more environmentally sustainable energy 

development path for developing countries. 
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APPENDIX B 

I.          International Definition of Carbon Capt ure and Storage Ready (CCSR) 

A CCSR facility is a large-scale industrial or power source of CO2 which could and is intended to 
be retrofitted with CCS technology when the necessary regulatory and economic drivers are in 
place. The aim of building new, or modifying existing, facilities to be CCSR is to reduce the risk of 
carbon emission lock in or of being unable to fully utilise them in the future without CCS (stranded 
assets). CCSR is not a CO2 mitigation option, but a way to facilitate CO2 mitigation in the future. 
CCSR ceases to be applicable in jurisdictions where the necessary drivers are already in place, or 
once they come in place. 

II.         Essential Requirements of a CCSR facili ty 

The essential requirements represent the minimum criteria that should be met before a facility can 
be considered CCSR. The project developer should: 

·  Carry out a site specific study in sufficient engineering detail to ensure the plant is technically 
capable of being fully retrofitted for CO2 capture using one or more choices of technology which 
are proven or whose performance can be reliably estimated as being suitable; 

·  Include sufficient space and access on site and within the facility for the additional capture and 
compression facilities that would be required and for their construction; 

·  Identify realistic pipeline or other route(s) to storage of CO2;  

·  Identify one or more potential storage areas which have been assessed as being suitable for 
safe geological storage of projected full lifetime volumes and rates of captured CO2; 

·  Identify and address other known factors that could prevent installation and operation of CO2 
capture, transport and storage; 

·  Estimate the likely costs of retrofitting capture, transport and storage;  

·  Engage in appropriate public engagement and consideration of health, safety and 
environmental issues; 

·  CCSR status should be reviewed and reported periodically. 

III.        Definition application 

The above essential requirements represent the minimum criteria that should be met before a 
facility can be considered CCSR. However, a degree of flexibility in the way jurisdictions apply the 
definition will be required according to region and site specific issues and to take account of the 
rapidly- changing technology, policy and regulatory background to CCS and CCSR globally and in 
the local jurisdiction. More specific , or stringent, requirements could be appropriate, for instance, 
in jurisdictions where the CCSR regulator is working on the assumption that CCS will need to be 
retrofitted to a particular facility within a defined timeframe. 

 

 


