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25 EXECUTIVE SUMMARY

publication will not be sufficient to maintain significant CO2 reduction into the 
second half of this century and new carbon-free production processes will have to 
be developed and deployed.  

Technology development is fraught with uncertainties. Some of the technologies 
identified may never come to fruition, but future research may also deliver new 
technologies or breakthroughs that are not currently foreseen. A portfolio approach 
can help to deal with this uncertainty. 

Figure ES.1   Technologies for reducing direct CO2 emissions from industry,
2006 to 2050
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2) Recycling 
and energy recovery (9%)

Energy efficiency (40%)

Fuel and feedstock
switching (21%)

CCS (energy and process)
(30%)

Baseline low 2050 emissions 11.2 Gt CO2

BLUE low 2050 emissions 5.7 Gt CO2

Key point

Direct emissions in industry can be significantly reduced through a combination of energy efficiency,
fuel and feedstock switching, recycling and energy recovery, and CCS. 

Sectoral results

CO2 emissions reductions will be needed across the whole of industry. But action is 
particularly crucial in the five most energy-intensive sectors: iron and steel, cement, 
chemicals and petrochemicals, pulp and paper, and aluminium.  Together, these 
sectors currently account for 75% of total direct CO2 emissions from industry, 
with contributions as follows: iron and steel 29%, cement 25%, chemicals and 
petrochemicals 17%, pulp and paper 3% and aluminium 1%. 

Iron and steel

The global deployment of current best available technologies (BAT) could deliver 
energy savings of about 20% of today’s consumption. Given the limited efficiency 
potential inherent in existing technologies, new technologies such as smelt reduction 
will be needed. Fuel switching can also help to reduce emissions. A switch from blast 
furnaces to gas-based direct reduced iron (DRI) could halve emissions, depending 




