Towards a Sustainable Energy-Materials
Transition Nexus

Professor Stratos Pistikopoulos FREng
Director, Texas A&M Energy Institute
University Distinguished Professor
Dow Chemical Chair
Artie McFerrin Department of Chemical Engineering
Texas A&M University

The transition toward low-carbon energy systems faces numerous
challenges, including the management of energy storage for intermittent
renewable sources, the accounting of emissions across diverse sectors, and
the coordination of technology shifts for applications such as power generation,
transportation, and dense energy carrier (DEC) production. Achieving these
goals sustainably requires significant material resources, as clean energy
technologies often demand additional materials than fossil-fuel-based systems,
as for example for energy storage, electric vehicle production, grid
infrastructure, and construction of wind and solar power systems, among
others. As the production and procurement of these materials generate
emissions and introduce additional supply chain costs and constraints, the
consideration of the energy and materials transition nexus becomes essential
to fully address sustainable energy challenges. We will present some of these
challenges, propose an energy systems engineering framework for the energy-
materials transition nexus, and highlight examples, including solar
photovoltaics, wind farms, and electric vehicles, which rely on energy- and
emission-intensive materials such as rare earth metals, polymers, and
concrete.
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