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1. Cost-Benefit Analysis

1.1 Operations and Development Cost Analysis of Low Carbon Hydrogen  

The cost-benefit analysis of low-carbon hydrogen production first requires operational and development cost analysis, including hardware, services, software, labour, system requirements, infrastructure, and management costs. The industrial plant for low carbon hydrogen production is assumed to be a 1 tonne per day (1TPD) plant, which is hypothesised for the analysis. The operational and development cost of the 1 TPD is shown in Table S1.
Table S1: Operational and Development Cost Analysis of LCH Production Plant*.

	Operational and Development Analysis
	Costs (in $/Year)

	Hardware
	2,000,000

	Services
	375,000

	Software
	500,000

	Labour
	3,007,500

	System Equipments
	2,000,000

	Infrastructure
	5,000,000

	Management
	750,000



*It is important to note that the cost analysis is based on estimating, assuming and approximating a 1 TPD plant of low-carbon hydrogen.

1.2 Benefits Analysis of Low Carbon Hydrogen

The benefit analysis usually consists of tangible and intangible benefits, which help in the performance and effectiveness of a plant. Benefit Analysis comprises more effective promotion campaigns, better industry-to-industry or industry-to-consumer retention, enhanced productivity, workflow efficiency, and high-quality and effective equipment. An approximation and estimation analysis of the benefit analysis for industrial low-carbon hydrogen plants is shown in Table S3.
Table S2: Benefit Analysis of LCH Production Plant*.
	Benefit Analysis
	Costs (in $/Year)

	More effective promotion campaigns for public awareness of low-carbon hydrogen
	100,000

	Better industry-to-industry or industry-to-consumer retention
	40,000

	Enhanced Productivity
	70,000

	Workflow Efficiency
	200,000

	High Quality and Effective Equipments
	1,000,000



*It is important to note that the cost analysis is based on estimating, assuming and approximating a 1 TPD plant of low-carbon hydrogen.
1.3 Overall Cost-Benefit Analysis of Low-Carbon Hydrogen

Once the operational, development, and benefit-cost analyses were done based on the approximation and estimation of the low-carbon hydrogen production plant, it is essential to compare the analyses to get the benefit-cost ratio for the final cost-benefit analysis. Table S3 showcases the overall cost-benefit analysis of low-carbon hydrogen and national government subsidies.

Table S3: Overall Cost-Benefit Analysis of Low-Carbon Hydrogen*.
	National Government Subsidies
	25%
	50%
	75%

	Total Low Carbon Hydrogen Industrial Plant-Revenue 
(30-year estimation)
	10.224 
(in million $)
	6.81625 
(in million $)
	3.408 
(in million $)

	LCH Benefit
	1.0575 
(in million $)
	0.705 
(in million $)
	.3525 
(in million $)

	Increased Productivity Addition
	9.1665 
(in million $)
	6.11125 
(in million $)
	3.05 
(in million $)

	Net-Cost Benefit
	8.72
	8.66
	8.65



*It is important to note that the cost analysis is based on estimating, assuming and approximating a 1 TPD plant of low-carbon hydrogen.
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