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Research on the Synergistic Optimization Pathway of Hydrogen Production from Industrial
Waste Gas under the Dual Carbon Goals——A Technology—Economy-Society Three-
Dimensional Framework and Policy Leverage Effects
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Abstract: Driven by the global "dual carbon" goals, the synergistic development of industrial waste gas treatment and
hydrogen energy technology has become a key pathway for green transformation. Research shows that policy incentives
significantly promote corporate investment in emission reduction: a 1-unit increase in carbon emission trading policy leads
to a 0.48% rise in the proportion of corporate budgets allocated to hydrogen production technology over the next three
years. Although hydrogen energy technology is highly feasible, its market transformation remains insufficient, and public
willingness to pay lags behind. Efforts are needed to bridge the cognitive-behavioral gap through science communication and
economic incentives. In terms of social synergy, the public is more concerned about environmental risks, while enterprises
show stronger policy responsiveness. Establishing a "community-industrial park" benefit-sharing mechanism is essential
to enhance collaborative governance. This study proposes a "technology-economy-society" three-dimensional framework,
quantifies policy effects and market acceptance, and provides a basis for government, enterprises, and public participation.
It recommends short-term strengthening of carbon pricing and tax incentives, with medium- to long-term efforts focused on
integrating the hydrogen energy industry chain and promoting regional collaboration.
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