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Project Goal: Provide guidance on improving existing methods to 
quantify and characterize sustainability benefits of hydrogen projects

Vision
Create a framework with which to characterize quantifiable 

sustainability metrics for hydrogen supply chain projects

What
• Identify existing sustainability metrics such as GHG emissions and air quality standards by EPA, 

sustainable development goals by the UN, and life cycle assessments
• Assess gaps in existing sustainability metrics as applicable to hydrogen supply chain projects
• Propose guidance to improve existing sustainability metrics

How

Why

• Review existing literature on hydrogen or energy supply chain infrastructure
• Identify expert practitioners with experience in developing and monitoring sustainability 

ratings to seek guidance and input on improving sustainability metrics
• Conduct case studies on hydrogen projects in collaboration with experts

• Hydrogen infrastructure development is growing. Aside from GHG emissions standards, there 
are few mature frameworks for quantifying and rating sustainability of such projects

• Providing a framework for rating the sustainability of a hydrogen infrastructure project can 
guide investment decisions and ensure projects are a net benefit to all stakeholders
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Overview

1. Identify gaps in literature and existing sustainability rating 
systems that are applicable to hydrogen projects

2. Address these gaps by improving existing frameworks for 
quantifiable sustainability metrics

3. Apply this framework to at least two case studies to assess 
the appropriateness and impact of such sustainability 
metrics.

• Project Start Date: September 1, 2022
• FY22 DOE Funding (if applicable): $200,000 
• FY23 Planned DOE Funding (if applicable): 

$130,000
• Total DOE Funds Received to Date**: $200,000
 ** Since the project started

Timeline and Budget Barriers and Targets

• Mark Chung, PI NREL
• Mission Innovation via 

Department of State
• HFTO, DOE

Partners
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Potential Impact

The Inflation Reduction Act and Bipartisan Infrastructure Law are 
unleashing billions of federal dollars into clean hydrogen technologies 
over the next decade, resulting in significant growth across the supply 
chain (production, transmission, storage, end use). Evaluating 
sustainability of hydrogen will be necessary to accommodate this 
growth.

Improving the framework for assessing sustainability of hydrogen 
projects is not only needed to measure sustainability of a project, but 
also to better inform future investments in the hydrogen supply 
chain.  This project will not only refine the standard economic and 
environmental metrics of hydrogen sustainability but will also include a 
social metric assessment  to provide a holistic approach to sustainability.

Driving 
Factor

The 
Impact

w
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Approach

Literature Review White Paper
Consultation 
with Experts

Refined Metrics

Case Study 
Application

Hydrogen Sustainability Metrics 
Framework

Consultation 
with Experts

To ensure a comprehensive framework with quantitative metrics is developed, independent 
research will be supplemented with feedback from industry experts with experience across 

consulting, creating, and measuring of metrics in the sustainability field
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Accomplishments and Progress (1/6): A brief literature survey on H2 sustainability 

metrics used in literature finds a heavy focus on economics, energy resources, and environment.
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Accomplishments and Progress (2/6): The UN’s Sustainable Development Goals brings 

a diverse set of additional sustainability metrics to consider, specifically social factors.

Source: https://sdg-tracker.org/
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Accomplishments and Progress (3/6): The UN’s SDG metrics emphasize social and 
environmental aspects, providing a unique lens through which to view sustainability

Source: https://sdg-tracker.org/
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Accomplishments and Progress (4/6): An overview of existing ratings systems 
by region show less coverage for infrastructure and community vs. buildings

Source: https://www.hdrinc.com/
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Accomplishments and Progress (5/6): NREL has shortlisted a group of select, diverse 

industry experts to collaborate with on building a hydrogen sustainability framework.

Expert 
Stakeholder 1

Expert 
Stakeholder 2

Expert 
Stakeholder 4

Expert 
Stakeholder 3

Expert 
Stakeholder 5

To ensure a diverse set of stakeholders are represented, NREL reached out to 23 companies 
seeking expert assistance. Of those that responded with interest, NREL shortlisted 5 and 

conducted in-depth interviews and is now in the final stages of selecting a group of experts.

Higher Rating

Has trait
Does not have  trait
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Accomplishments and Progress (6/6): Response to Previous Year Reviewers’ Comments

• This is a new project was not reviewed at the previous AMR
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Collaboration and Coordination

• Key Project Partnerships include:
– Soon to be identified experts from industry
– Support from the German Agency for International Cooperation (GIZ). GIZ is open 

to sharing information and insights to further shared objectives in hydrogen 
sustainability.
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Remaining Challenges and Barriers

• Case study identification may present challenges as there may be a 
lack of sufficient data to apply hydrogen sustainability metrics

• Social impacts may be difficult to capture in metrics either due to lack 
of data or ability to measure
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Proposed Future Work

• FY23 Proposed Work:
– Complete white paper that outlines current sustainability metrics that are widely 

used and improve existing and/or identifies new metrics that could be adopted 
into a holistic sustainability framework

– Solicit feedback from expert groups on white paper and proposed metrics
– Refine the framework further after expert feedback

• FY24 Proposed Work:
– Finalize metrics to be used in the proposed sustainability framework
– Collaborate with experts on applying these metrics two one or more case studies. 

These case studies will assess viability of proposed metrics.
– Publish a journal article on the proposed metrics and applicability in the case 

studies assessed
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Summary 

• NREL is contributing to the field of hydrogen sustainability metrics in 
collaboration with Mission Innovation, Department of State, 
Department of Energy, and numerous experts

• Identifying and quantifying gaps in sustainability metrics is essential 
to support Department of Energy funding for hydrogen supply chain 
projects and will help guide private investment towards highly 
impactful projects

• Economic and environmental metrics are commonly found in 
literature, but more research is warranted to refine existing metrics 
and to identify additional metrics beyond economic and 
environmental dimensions that drive impactful investment decisions
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Technology Transfer Activities

• There is no known patent, licensing, or potential licensing 
information associated with this project.


