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A Study on Achieving Net-Zero Carbon Emissions through Emerging
Alternative Energy Sources
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Abstract

Amid global trend of development, countries around the world are actively initiating
net-zero transition actions. These include the European Union and Japan’s implementation of
the Carbon Border Adjustment Mechanism (CBAM), hydrogen and ammonia bunkering
infrastructure plans at ports such as those in Singapore, as well as national-level
decarbonization roadmaps. These efforts indicate that low-carbon transition has become a
central strategy in international competition and environmental governance. In contrast to the
tangible progress seen in the EU and Japan regarding carbon border adjustment policies,
hydrogen and ammonia fueling, and port decarbonization efforts, Taiwan—despite its dense
network of ports and long-standing prominence in global shipping—remains in the early
stages of policy development for port decarbonization. Currently, there is no established

hydrogen or ammonia bunkering capability at Taiwanese ports, and existing regulations lack
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incentive mechanisms to support emerging alternative fuels. Moreover, clear planning
pathways and implementation frameworks are still absent. As a result, this delayed transition
not only hinders Taiwan’s sustainable image in international supply chains but may also
undermine its future competitiveness. Taiwan must therefore progressively develop
low-carbon port infrastructure as part of its broader energy transition, while also working to
close the technological gap and reduce policy lag by strengthening regulatory incentives and

integrating industry applications.
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