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1. Executive Summary: The Imperative for Scope Three Emission

Reductions

In the modern industrial landscape, Fortune Five Hundred enterprises face unprecedented regulatory

pressure to achieve net-zero climate goals. For Original Equipment Manufacturers in the automotive,

medical,  and  consumer  electronics  sectors,  a  massive  percentage  of  their  total  carbon  dioxide

emissions  originates  not  from  their  own  assembly  lines,  but  from  their  external  supply  chain—

categorized as Scope Three indirect emissions. Transitioning away from fossil-derived elastomers is no

longer a marketing initiative; it is a strict corporate survival mandate.

Historically,  Liquid  Silicone  Rubber  was  heavily  dependent  on  fossil  fuel  synthesis.  However,  the

chemical  engineering  sector  has  successfully  commercialized  bio-based  silicone  polymers.  This

revolutionary material replaces fossil-derived methanol with plant-derived biomethanol during the initial

chemical  synthesis.  This  technical  specification  deconstructs  the  chemistry  of  bio-based  siloxanes,

explains the rigorous International Sustainability and Carbon Certification mass balance approach, and

proves that supply chain decarbonization does not require sacrificing thermal or mechanical engineering

performance.

Sustainable Engineering Axiom: Sourcing bio-based silicone is not a compromise. Because

the fundamental inorganic siloxane backbone remains completely identical to standard silicone,

Original Equipment Manufacturers can instantly slash their carbon footprint without executing a

single engineering redesign or requesting a new regulatory medical clearance.

2. The Chemistry of Bio-Based Silicone Synthesis

To  understand  how silicone  can  become eco-friendly,  procurement  engineers  must  understand  its

genesis. All silicone begins with silica, extracted from natural quartz sand. To transform this sand into a

flexible polymer, the silica must be reacted with methanol to create siloxane monomers. In traditional

manufacturing, this methanol is synthesized by cracking natural gas or coal, injecting a massive volume

of fossil carbon directly into the supply chain.
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Bio-based silicone entirely  short-circuits  this  fossil  dependency.  Instead of  utilizing natural  gas,  the

chemical refineries harvest biomethanol derived from renewable organic feedstocks, such as forestry

residue,  agricultural  waste,  and  municipal  compost.  Because  these  organic  materials  absorbed

atmospheric carbon dioxide during their lifetime, the resulting biomethanol has a net-neutral or severely

reduced carbon footprint. When this biomethanol is reacted with the quartz sand, the resulting Liquid

Silicone  Rubber  exhibits  a  profoundly  lowered  Life  Cycle  Assessment  impact,  fundamentally

decarbonizing the final molded component.

3. The Mass Balance Accounting Method and Certification

A common point  of  confusion for  procurement  teams is  traceability.  In  massive chemical  refineries

running continuous fluid processes, it is physically impossible to segregate a single molecule of bio-

based silicone from a molecule of  fossil-based silicone.  To solve this,  the global  chemical  industry

utilizes the Mass Balance Accounting method, heavily regulated by the International Sustainability and

Carbon Certification system.

Under this rigorous accounting protocol,  if  a refinery inputs one hundred metric tons of sustainable

biomethanol into its reactor, it is legally certified to sell an equivalent mathematical yield of bio-based

silicone to Original Equipment Manufacturers. The International Sustainability and Carbon Certification

system deploys independent third-party auditors to meticulously verify that the factory never sells more

"eco-silicone" than the exact volume of renewable feedstock it purchased. This ensures total financial

transparency and prevents "greenwashing" within the corporate supply chain.

4. Mechanical Parity and Engineering Validation

The greatest apprehension among structural engineers when adopting "green" materials is the fear of

mechanical  degradation.  Bio-plastics,  for  example,  notoriously suffer from poor heat  resistance and

accelerated  brittleness.  However,  bio-based  Liquid  Silicone  Rubber  operates  under  a  completely

different paradigm. The term "bio-based" refers exclusively to the origin of the carbon molecules used in

the synthesis; it does not mean the final polymer is structurally different.

The final siloxane polymer chain (Silicon-Oxygen-Silicon) is chemically indistinguishable from its fossil-

derived counterpart.  Therefore, the bio-based silicone exhibits the exact same extreme temperature

resistance  (up  to  two  hundred  degrees  Celsius),  identical  platinum-catalyzed  curing  kinetics,  and

identical biocompatibility ratings for medical implant applications. An Original Equipment Manufacturer

can seamlessly drop a bio-based silicone into an existing injection mold without altering the holding

pressure, vulcanization cycle time, or dimensional shrinkage calculations.
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5. Environmental Impact Comparison Matrix

Performance Metric Fossil-Derived Liquid Silicone Rubber Bio-Based Liquid Silicone Rubber

Carbon Dioxide

Footprint

High (Relies on natural gas and coal

synthesis).

Reduced by up to sixty percent via

biomethanol.

Engineering

Performance Parity

Established baseline mechanical

strength.

Absolute chemical and mechanical

identicality.

Supply Chain

Traceability

Standard commercial invoicing

protocols.

Strict International Sustainability and

Carbon Certification.

Scope Three

Emission Impact

Increases corporate environmental

liability.

Actively decarbonizes the Original

Equipment Manufacturer's ledger.

Decarbonize Your Supply Chain with Reemane Sustainable Polymers

Achieve your corporate net-zero targets without sacrificing microscopic precision or thermodynamic

performance. Reemane provides fully certified bio-based silicone molding, transparent Life Cycle

Assessment documentation, and International Sustainability and Carbon Certification compliance

tracking. To coordinate a sustainable materials engineering audit, contact our environmental

compliance desk at sales@siliconefactories.com or inspect our sustainable manufacturing

infrastructure at www.siliconefactories.com. 

Reemane Silicone Technical Library | www.siliconefactories.com Page 3

mailto:sales@siliconefactories.com
https://www.siliconefactories.com

	Reducing Your Supply Chain Carbon Footprint: The Realities of Eco-Silicone and Bio-Based Polymers
	1. Executive Summary: The Imperative for Scope Three Emission Reductions
	2. The Chemistry of Bio-Based Silicone Synthesis
	3. The Mass Balance Accounting Method and Certification
	4. Mechanical Parity and Engineering Validation
	5. Environmental Impact Comparison Matrix


