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1. “Opening the doors of the IEA” to the emerging economies 

 29 members at present plus Chile & Mexico in accession  

 China, Indonesia & Thailand have become IEA Association countries, 
the 1st step in an ongoing process of strengthening engagement  

 Many other countries are pursuing Association status 

2. Greater emphasis on energy security, including gas supply 
security, broadened oil security, electricity security 

3. IEA to put more focus on clean energy technologies 

2015 IEA Ministerial endorsed   
“3 pillars” to modernise the IEA 
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CCS is essential for meeting a 2°C target 
 Energy system models (including several used by IPCC) indicate 

that CCS is essential, and needed to keep mitigation costs to 
acceptable levels. 

 CCS is the only way to sufficiently reduce emissions intensity from 
certain industrial sectors and enable “negative emissions”. 

 CO2 emissions from natural gas up by 30% in the last ten years, 
while coal has been the fastest-growing source of primary energy 
for the past five years.  

 
We cannot rely on strategies that assume fossil fuels are rapidly 

eliminated. 
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The case for CCS is even stronger after Paris 
 Paris Agreement raised global ambitions 
 “well below 2 °C above pre-industrial levels” 

 “pursue efforts to limit the temperature increase to 
 1.5 °C above pre-industrial levels” 

 “achieve a balance between anthropogenic emissions by 
sources and removals by sinks of greenhouse gases in 
the second half of this century”   
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Geography of Global Energy Demand 

Over 60% of CO2 captured in 2DS is outside OECD 
Source:  based on World Energy Outlook 2014 

Over 95% of the projected growth in energy demand between 
now and 2035 happens outside the OECD (NPS) 
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Fossil fuels remain dominant in Southeast 
Asia’s energy mix 
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Southeast Asia’s energy demand increases by 80% in the period to 2040, 
with coal becoming the single largest energy source of region’s energy mix 

Growth in ASEAN primary energy demand 
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Electricity demand triples, with the shift 
towards coal set to continue 

7 
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A portfolio of technologies is required to get 
from here to there 

Percentages represent cumulative contributions to 
emissions reduction relative to 6DS 
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CCS in the 2DS 

CCS is important in both electricity and industry. 
Over ⅔ of CO2 captured is in non-OECD countries. 
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Significant storage requirements globally 

CO2 storage must be developed as a strategic 
national asset 
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CCS projects are happening… 

Sleipner 
(Source: Statoil) 

Gorgon  
(Source: Chevron) 

Kemper 
(Source: IEA) 

Boundary Dam 
(Source: SaskPower) 
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…but progress must be accelerated 

Port Arthur 
(Source: Air Products) 

Global CO2 Capture Projects: Maximum Projected Capacity 

The maximum capture capacity from all projects in the pipeline 
is around 65 MtCO2 a year – The 2DS calls for 500 MtCO2 a 

year to be stored by 2025.   
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Storing CO2 through EOR – EOR+  

IEA Insights Paper released early in 
November 2015 

 
Objectives: 
 Estimate the global technical 

potential and distribution 
 Explore economics of storage 

cases 
 Consider the emissions reduction 

potential 
 Options to overcome barriers to 

EOR+ 
13 
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Shifting from conventional EOR to EOR+ 
1. Site characterisation to collect information on overlying 

cap-rock and geological formations, as well as abandoned 
wellbores, and assessment of the risk of CO2 leakage of 
from the reservoir. 

2. Measurement of venting and fugitive emissions from 
surface processing equipment. 

3. Monitoring and enhanced field surveillance aimed at 
identifying and, if necessary, estimating leakage rates from 
the site and assessing whether the reservoir behaves as 
anticipated.  

4. Well abandonment processes that increase confidence in 
long-term containment of injected CO2, in particular to 
ensure they withstand the corrosive effects of CO2-water 
mixtures. 

14 
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Report considers three EOR+ operational 
models  

Scenario Incremental recovery 
% OOIP 

Utilisation 
tCO2/bbl (mscf/bbl) 

Conventional EOR+ 6.5 0.3 (5.7) 

Advanced EOR+ 13 0.6 (11.4) 

Maximum Storage EOR+ 13 0.9 (17.1) 

 All projects undertake the four storage-focused activities 
 CO2 supply prices should be sensitive to climate policy: ceteris 

paribus, lower cost CO2 should translate into higher utilization 
rates and higher incremental recovery 

15 
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Large technical potential for storage 

Around half of the storage required in the 2DS could come from 
Conventional EOR+… and more than twice the needed capacity 

through Advanced EOR+ 

16 
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Potential for incremental production is 
equally large 

Technical potential for large incremental oil production under 
Advanced and Maximum Storage EOR+… large proportion of oil 

demand under the 2DS 

17 
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The NPV of Advanced EOR+ comes out ahead 
under all ETP scenarios 

As a result of both increased storage and production, and despite 
added costs, Advanced EOR+ has the highest NPV under all ETP 

scenarios 
18 
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Three barriers facing EOR+ 
1. Expanding the use of EOR – regardless of the “+” 

or not – in the first place 
2. Subsequently incentivizing the adoption of 

business practices to “store” CO2 consistent with 
the requirements of the climate change 
mitigation objectives 

3. Injecting more CO2 as part of the EOR extraction 
process. 
 
Important to note that there are other, more 
challenging legal issues that exist in the US 

19 



© OECD/IEA 2013  

IEA CCS Unit: 2016 work streams 

 20 years of CCS publication 
 Geological storage and negative 

emissions (including BECCS) 
 Industrial CCS and clean products 
 CCS financing mechanisms 
 WEO and ETP modelling input 

 20 
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Thank-you! 
Samantha McCulloch 
Energy Analyst, CCS Unit 
Telephone: +33 (0)1 40 57 67 79 
Email: samantha.mcculloch@iea.org 
Web: www.iea.org/ccs/ 
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Regardless of boundaries, storing more CO2 
per barrel is beneficial for emissions 

22 

CO2-EOR 
Operations 

Crude Oil Transport Petroleum Refining 

Petroleum Product 
Transport and Use 

Petroleum Product 
Displacement* 

-0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40

Conventional+

Advanced+

Maximum

Net Emissions (tCO2/bbl) *Conventional crude of about 470 kgCO2/bbl (Gordon et al., 
2015); 80% displacement. 
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Life cycle emissions are good news, but… 
 On an LCA basis, both Advanced EOR+ and Maximum Storage 

EOR+, the picture is positive (negative?) – emissions are lower  
 and even for Convectional EOR+, emissions reductions can be 

achieved if >50% of incremental oil displaces existing production 
 

However… 
 In many places, we will need to establish an EOR industry before 

pursuing EOR+   
 and in places where there is an existing industry, there can be legal 

issues around introducing EOR+ 
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