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Special Reports—previous report topics include Low Carbon Intensity Ethylene and Low 

Carbon Intensity Aromatics 

Overview 

Hydrogen is a major feedstock for petrochemicals and 

fuels—and is of particular importance for low carbon 

intensity fuels such as e-ammonia and e-methanol. Low 

CI hydrogen aims to replace  high CI incumbent 

hydrogen in the chemical industry, serving as a “drop-in 

replacement”, as well as expanding uses (e.g., 

renewable fuels). 

Technologies 

This report covers hydrogen technologies by existing and 

potential major licensor/producers: 

▪ Electrolysis (PEM and Alkaline) – Green, Pink, 

Yellow  

▪ Other Green – Gasification, SMR or ATR of RNG, 

SMR or ATR of RNG with CCS, RNG Methane 

Pyrolysis, and Other 

▪ Blue – SMR or ATR of Natural Gas with CCS 

▪ Turquoise – Natural Gas Methane Pyrolysis 

▪ Other Nuclear – Purple, Red 

▪ Other Fossil-Based: Grey, Brown, Black  

▪ Other: Gold, white  

Process Economics 

Cost of production estimates for four locations (USGC, 

Brazil, Western Europe and China) are presented for 

production of hydrogen from various routes.  

▪ Green (RNG SMR, RNG ATR, Biomass 

Gasification, PEM Electrolysis, Alkaline 

Electrolysis) 

▪ Green / Blue  - (RNG SMR w/ CCS, RNG ATR w/ 

CCS) 

▪ Green / Turquoise  - (RNG Pyrolysis) 

▪ Pink – (PEM Electrolysis, Alkaline Electrolysis) 

▪ Yellow – (PEM Electrolysis, Alkaline Electrolysis) 

▪ Turquoise - (Natural Gas Methane Pyrolysis) 

▪ Blue – (Natural Gas SMR w/ CCS, Natural Gas 

ATR w/ CCS) 

▪ Grey – (Natural Gas SMR, Natural Gas ATR , 

Natural Gas POx) 

Example Regional Economic Comparison 

 

Regional pricing is set on Q4 2022 basis.  

Carbon Intensity 

This report includes models of scope 1, 2, and 3 

emissions, as well as regional carbon intensity baselines 

and breakeven values for carbon intensity reduction 

required for economic competitiveness.  

Example Regional Carbon Intensity 
Comparison 

Net Raw Materials Total Utilities

Total Direct Fixed Costs Total Allocated Fixed Costs

Depreciation 10% Return on Capital Employed (ROCE)

Scope 1 Scope 2 Scope 3
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