
PEMWE performance 
benefits include high 
current density, compact 
size, and quick response 
compared to LAWE

Currently, the US leads in 
PEMWE manufacturing 
capacity

PEMWEs require critical 
materials; at highest  
domestic risk are iridium 
(anode catalyst) and 
titanium (bipolar plates & 
gas diffusion layers) 

PFSA production is costly; 
faces serious environmental 
issues and potential 
restrictive regulations

Substitution of iridium 
catalyst is an active R&D 
area, but no metals found 
to have the long-
term activity and durability 
of iridium

Levelized cost of PEMWE 
needs to be reduced by 
80% to be competitive

DOE Hydrogen Program 2024 Annual Merit Review and Peer Evaluation Meeting

Arlington, Virginia May 6–9, 2024

NREL/PO-5400-89704

This work was authored in part by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08GO28308. Funding provided by the U.S. Department of Energy’s Hydrogen and Fuel Cell Technologies Office. The views expressed in the article do not necessarily 

represent the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher, by accepting the article for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.

Electrolyzer Supply Chain Readiness Level (SCRL)
Diane Graziano (ANL), Justin Bracci (NREL)  |  Modeling, Mapping, and Analysis Consortium (MMAC) 

Supply Chain 
Categories

Five Risk 
Areas

Risk Factors
Risk Level for 
Each Factor

Roll Up to 
SCRL

Raw Materials
Manufacturing
Labor & Operations

Economics

Policy and Regs

Logistics

Resilience

ESG

Cost Competitiveness

Supply/Demand Balance

Policy Incentives

Permitting

Transportation

Facilities/Infrastructure

Supplier Diversity

Substitutability

Trade Friendliness

Security

Intellectual Property Position

Environmental Impacts

Social Impacts

Both PEMWEs and LAWEs are commercially available products with technology readiness levels equal to 9.

To meet net zero energy goals, electrolyzer manufacturing capacities are forecasted to require 20-25 GW/y (domestic) and 500 GW/y (global) by 2030 [DOE][IEA].

The current domestic electrolyzer manufacturing capacity is <20% of that required to meet 2030 domestic demand goals [DOE].  

Deeper analysis is needed of labor requirements, capital equipment, product testing, and power electronics (e.g., transformers, rectifiers, printed circuit boards). 

Liquid Alkaline Water Electrolyzers 
(LAWE)

China accounts for >50% of 
LAWE manufacturing; minimal 
US domestic manufacturing

Potential for onshoring 
LAWE manufacturing 
challenged by lower cost 
materials, machinery, 
and labor in China

Domestic material 
availability challenges 
include nickel, potash (for 
KOH electrolyte), and 
chromium (stainless steel)

Several different 
chemistries, 
components and LAWE 
designs have been 
commercialized

LAWEs are mature 
technologies. Operational 
history tracking back to the 
early 1900’s for industrial 
applications

China accounted for 
>56% of stainless steel 
production in 2019; 
while the US share was 
5%

Manufacturing and Energy Supply Chains
The U.S. Department of Energy’s (DOE’s) Office of Manufacturing and Energy Supply 
Chains (MESC) is revitalizing the U.S. manufacturing base with over $20 billion of direct 
investment in manufacturing capacity, industrial decarbonization, and workforce 
development. 

Mission

To strengthen and scale America’s clean energy supply chains through:

- transformative manufacturing capacity investments

- targeted workforce investments to build up the energy workforce of the future

- cutting-edge energy supply chain vulnerability and innovation analysis

Vision

To eliminate vulnerabilities in U.S. Clean Energy supply chains, while driving unparalleled 
social, economic, and environmental impact through our programs & awards.

Electrolyzer 
Market Summary

Methodology

Proton Exchange Membrane Water 
Electrolyzers (PEMWE)
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