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Decarbonization
How can we decarbonize industry?



What is Decarbonization?

 Decarbonization is the process of reducing carbon dioxide emissions 
by using low carbon power sources to generate electricity

 Using renewables (solar, hydro, etc.) over fossil fuels (coal, petroleum, 
etc.)

 Reducing carbon emissions in industrial processes

 Reducing output of greenhouse gasses into the atmosphere



Challenges to decarbonizing industry

1. Industrial processes need high process heat, which is difficult to  
generate by renewables or other alternative methods.

2. Industrial processes are highly integrated, making changes very 
complicated.

3. Industrial CO2 emissions from fuel require process level changes, 
cannot simply be eliminated by fuel change.

4. Industrial existing facilities can require costly rebuilds or retrofits.



How can we decarbonize industry?

 Energy efficiency – lower the energy used per product produced

 In motors and heating equipment, especially!

 Fuel switching

 Fossil fuels to electricity for certain applications

 Electrification of heat – Replace fossil fuel for heating with 
electricity

 Replace feedstock or fuel with carbon neutral hydrogen or biomass

 Capture the CO2 emitted and store

 Process improvements



Ways to decarbonize industry 
by 20501
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18.4% increase in carbon
emissions from Mississippi
industries since 1980…Must
see this number decrease!



Calculating emissions reduced from 
electricity savings
 It is simple to calculate the CO2 savings associated with electricity 

savings!

 If you have the total electricity savings (in MWh) for a certain 
project or recommendation, multiply by the emission factor (in 
units of tons or lbs. of CO2/unit energy) to achieve the total 
emissions reduced (in units of tons or lbs. of CO2)

 Note, the emissions factors are regional – use the Southeast 
emission factors for our analysis.



Example problem

 For one facility, we estimate from our site assessment we estimate 
that they can save 800 MWh(or 800,000 kWh) annually by 
implementing our recommendations – that’s great ☺

 Using the regional emissions factor for the Southeast (1,507 
lb./MWh), how many lbs. of CO2 can the facility avoid if they 
implement our recommendations? … How many tons?

Solution: 

Pounds of CO2: 800 * 1,507 = 1.206 million lbs.

Tons of CO2: 1.206 million 1bs. * 1 ton/2000 lbs. = 602.8 tons



Electrification
How can we electrify industry?



What is 
electrification?

 Electrification is the process 
of: Replacing technologies that 
use fossil fuels (coal, oil, and 
natural gas) with technologies 
that use electricity as a source 
of energy!

 Electrification can potentially 
reduce carbon dioxide (CO₂) 
emissions.



How can we electrify industry?

• Electrification of fuels used for heat
• Replacement of a piece of equipment, such as a boiler or 

furnace, running on conventional fuel with electric 
equipment

• Electrification of industrial fleet (i.e., heavy duty 
electric vehicles for industrial use)

• Electrification of equipment and processes
• Using electric motors
• Using electric heat pumps
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