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OBJECTIVE OF THIS OPINION
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Analyse the climate mitigation potential 
the CCU technologies for production of 
fuels, chemicals and materials in the 

mid - and long term.



INTRODUCTION
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The CCU technologies that are examined in this Opinion 
cover the family of technologies that, combined in a system, 
convert otherwise industrially emitted or airborne CO 2 into 
fuels, chemicals and materials.

This Opinion looks at novel technologies that can produce 
added - value products with ever - increasing efficiency by 
using renewable energy sources. These technologies use CO 2
as a raw material (feedstock) and integrate its carbon 
content in products for a shorter or longer period, i.e. until 
the product reaches its end -of- life and the carbon is released 
to the atmosphere or recaptured. 



INTRODUCTION
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EU has committed to an 
economy -wide domestic target 
of at least 40% GHG 
emission reduction for 
2030 compared to 1990 .
By 2050, the EU aims to 
reduce its emissions by 80 -
95% compared to 1990 levels.



AIM AND SCOPE
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SAM High Level Group is asked to provide 
scientific advice based on existing research on 
the climate mitigation potential of CCU 
technologies to inform future policy decisions in 
this field over the next couple of years.



AIM AND SCOPE
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1. Under what circumstances CCU for production of fuels, 
chemicals and materials can deliver climate benefits and 
what are their total climate mitigation potential in the 
mid - and long - run ?

2. How can the climate mitigation potential of CO 2
incorporated in products such as fuels, chemicals and 
materials be accounted for considering that the CO 2 will 
remain bound for different periods of time and then 
may be released in the atmosphere ?



METHODOLOGY
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A scientific evidence gathering process on CCU was performed 
by SAPEA: 

Chair: Robert Schlogl
Deputy Chair: Marco Mazzotti

The evidence gathering process consisted of three different 
elements :

The scientific literature review 
Expert WG meetings
Organisation of a scientific expert workshop







Recommendations
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R3 - CCU Novel Technologies

CCU technologies cover a wide spectrum of different technologies 
with a variety of TRLs. Some of the technologies are at the 
research and laboratory experimentation level (e.g., the case of 
nanomaterial catalysts), others at the demonstration level (e.g., 
the production of renewable methanol) and some technologies 
are already mature and have entered in the market (production 
of chemicals such as urea). However, the majority of 
technologies are at a TRL 3 - 5. 

Since CCU technologies are not stand -alone but part of a system, 
apart from the TRL, also the IRL ( Integration Readiness 
Level ) should be considered to assess the readiness of and the 
contribution that CCU technologies can make.

14



R4 - Regulatory and investment framework

Due to the low TRL and the uncertainty about the mitigation 
potential, CCU technologies have been absent from the European 
and International Climate Change funding schemes. A stable 
regulatory and investment framework is necessary in order these 
technologies achieve a mature stage .

It is strongly recommended that European Commission 
develops a regulatory and investment framework for CCU 
applications comprising a set of clear rules and operational 
guidelines for CCU applications. 
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European Commission as a Party to the 
Convention on Climate Change, Kyoto 
Protocol and Paris Agreement is also 
recommended to propose this methodology 
in international arenas, in particular in the 
scope of the UNFCCC.
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R5 - International framework - Party to the 
Convention on Climate Change

The above methodology should be based on the described 
mechanisms indicated in this Opinion, and also be used as a 
selection criterion for CCU projects to be eligible in European and 
International schemes. 



ec.europa.eu/research/sam

Thank you
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http://ec.europa.eu/research/sam
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Fuel production from CCU
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http://s3platform.jrc.ec.europa.eu/carbon-capture-and-utilization
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Introduction

http:// www.wri.org /blog/2014/09/explore -changing -global -
emissions - through - interactive -maps



The CO 2 Problem

http :// www.constantinealexander.net /2012/07/global
-co2 -emissions -continue - to - increase.html



https:// blogs.dnvgl.com /energy/us -clean -power -plan -and -
global -emissions -what -difference -does - the -ccp-make -2

The CO 2 Problem



The CO 2 Solution Request



Key issues identified by the 
SAM HLG 

currently under 
consideration
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