
Decarbonization in the Industry 
Sector

Thelma Krug

Intergovernmental Panel on Climate 
Change

Vice-Chair

CCS for Decarbonizing Industry in Developed and
Developing Countries

COP 24, Katowice, December 6th 2018



Global Warming of 1.5°C

Limiting warming to 1.5°C above preindustrial levels would require 
unprecedented rates of transformation in many areas, including in the 
energy and industrial sectors.

Industry consumes about one third of global final energy and contributes, 
directly and indirectly, about one third of global GHG emissions 

Modelling indicates that industry cannot emit more than 2 GtCO2 in 2050, 
corresponding > 70% GHG emission reduction compared to 2010 if global 
temperatures are to remain under 1.5°C. 



Global Warming of 1.5°C

The deep emissions reductions required in energy-intensive industry to limit global 
warming to 1.5oC can be obtained through 
• electrification
• hydrogen
• bio-based feedstocks and substitution
• carbon dioxide capture, utilization and storage

Energy efficiency in industry is more economically feasible and an enabler of 
industrial system transitions but would have to be complemented with Greenhouse 
Gas-neutral processes or Carbon Dioxide Removal (CDR) to make energy-intensive 
industry consistent with 1.5°C.



Industrial System Transitions

Mitigation options are limited by institutional, economic,  technical, 
environmental, socio-cultural and geophysical constraints.



Global Warming of 1.5°C

Depending on the industrial sector, mitigation consistent with 1.5ºC would mean, 
across industries,:

• a reduction of final energy demand by one-third
• an increase of the rate of recycling of materials
• the development of a circular economy in industry
• the substitution of materials in high-carbon products with those made up of 

renewable materials (e.g. wood instead of steel or cement in the construction 
sector)

• a range of deep emission reduction options, including use of bio-based 
feedstocks, low-emission heat sources, electrification of production processes, 
and/or capture and storage of all CO2 emissions by 2050



Global Warming of 1.5°C

CO2 capture in industry : more feasible than CCS in the power sector or from 
bioenergy sources, although CCS in industry faces similar barriers 

Almost all of the current full-scale (>1Mt CO2 yr–1) CCS projects capture CO2 from 
industrial sources

Compared to the power sector, retrofitting CCS on existing industrial plants would 
leave the production process of materials relatively untouched, though significant 
investments and modifications still have to be made. Some industries, in particular 
cement, emit CO2 as inherent process emissions and can therefore not reduce 
emissions to zero without CC(U)S  



Global Warming of 1.5°C

By 2050 :

• renewables (including bioenergy, hydro, wind and solar, with direct-equivalence 
method) supply a share of 49–67% of primary energy in 1.5°C-consistent 
pathways

• share from coal decreases to 1–7%, with a large fraction of this coal use 
combined with Carbon Capture and Storage (CCS)

The overall deployment of CCS varies widely across 1.5°C-consistent pathways with 
cumulative CO2 stored through 2050 ranging from zero up to 460 GtCO2 (minimum-
maximum range), of which zero up to 190 GtCO2 stored from biomass. … These 
ranges reflect both uncertainties in technological development and strategic 
mitigation portfolio choices. 







Thank you for your 
attention!

Summary for Policy Makers 

and Special Report can be 
accessed at:

http://www.ipcc.ch/report/s
r15/



Global Warming of 1.5°C

Despite all reaching net CO2 emissions levels in 2050 that are close to zero, 
scenarios apply these four contributions in different configurations.

Depending on:
• societal choices and preferences regarding the acceptability and 

availability of certain technologies
• the timing and stringency of near-term climate policy; 
• the ability to limit the demand that drives baseline emissions. 

The different configurations have very different implications for sustainable 
development.


