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Fastest Route to Net Zero
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Our Energy Transition Both Supply and Demand
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Energy Transitions

• Significant structural change in energy systems concerning supply and consumption

• Today: from fossil-based energy to renewable energy sources – decouple energy from emissions

Energy Institute Statistical Review of World Energy; Friedlingstein, P. et.al, Global Carbon Budget 2022, Earth Syst. Sci. Data, 14, 4811-4900 

Global Energy Systems Are Coupled With Emissions

Fossil Fuels and Industry
CO2 Emissions (Gigatons)



Global average life-cycle greenhouse gas emissions intensity

Life Cycle Carbon is Low For Renewable vs Fossil Energy
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International Energy Agency (IEA) Energy Technology Perspective 2023

• Upstream steps of clean energy technology supply chains tend to be more energy and emissions intensive than those 

for fossil energy

• Clean energy technologies emit far less in operation
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From the Age of Fire to the Age of Electric and Digital
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Primary energy: available in the raw resource. Final energy: remaining after conversion and delivery to end-use.  Useful energy: actual units of motion or heat effectively used | Petit, V. ‘Age of Fire’

Electricity Makes Energy Efficient
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Renewables Least Expensive New Electricity Source for 2/3 of the World



Chemical Sector Uses Energy for Motion and Heat
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IEA, The Future of Petrochemicals; Mallapragada, Dharik S., et al. "Decarbonization of the chemical industry through electrification: Barriers and opportunities." Joule 7.1 (2023): 23-41.; U.S. EPA Greenhouse Gas Reporting Program (GHGRP)
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Some can be deployed faster than others.

Electrification of machine drive
(compressors, pumps, etc.)1 Electrification of heat

(furnace, steam boiler, gas-fired heaters, electrolysers, etc.)2

O&G Downstream Green H2Steam crackers Small heaters Steam boilers

O&G Upstream Fracking fleet Offshore topside Heat tracing

O&G Midstream Oil pump stations Gas compressor stations LNG train

Iron & Steel EAF + DRI Molten oxide elect.

Aluminium Electrolysis of Al

Cement Kiln in cement

Mining Fleet haulage

Glass Elect. furnace for glass

Heat pumps
Pulp & Paper

F&B

Many Industrial Processes Can be Electrified Today



Benefits Beyond Carbon Emissions Reduction

Digital
makes energy smart

Electric
makes energy green

&
Electricity is the most efficient energy 

and the best vector of decarbonization
Digital makes the invisible visible, 

measurable, and actionable

Lifetime savings on 
energy efficiency of 
electrified process

Better control, driving 
higher efficiency

Lower 
maintenance costs

Enablement of 
remote operations

Participation in grid 
flexibility mechanisms



Digital Technology Key Enabler for Smart Energy Consumption

Participation in grid 
flexibility mechanisms

Demand side 
management/flexibility 

mechanism potential
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Example of flexible operation in response to variable electricity prices

SE Sustainability Research Institute; Mallapragada, Dharik S., et al. "Decarbonization of the chemical industry through electrification: Barriers and opportunities." Joule 7.1 (2023): 23-41.

Power and process integration leads 
to new flexibility paradigms for cost, 
carbon, and scheduling optimization
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What a Net Zero Future Looks Like in 2050

SE Sustainability Research Institute, Back to 2050 Scenario
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Our purpose is to empower all to make the most of our 

energy and resources, bridging progress and 

sustainability for all. 

At Schneider, we call this Life Is On.

Our mission is to be your digital partner for Sustainability 

and Efficiency.
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