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Analyzing the impact of government subsidies and other socioeconomic
factors on blue carbon sinks in the coastal regions / Xinhua He; Huihui Huang;
Wenfa Hu

# & : The Earth is a blue planet covered with oceans and coasts, and marine plants
and seashells in the coastal regions can absorb and store carbon dioxide from the
atmosphere, called blue carbon sinks. We present a Stackelberg model with two regions
producing carbon sinks to illustrate how government subsidies and other
socioeconomic factors enhance blue carbon sinks in coastal areas. Evidence shows
many economic factors have significantly influenced blue carbon sinks in recent years.
Our results suggest that 1 % of the government subsidy level increases 0.24 million
tons of blue carbon sinks in one of the Chinese coastal cities. Further heterogeneous
analysis reveals that the government subsidy has an inverted U-shaped effect on blue
carbon sinks and a moderate government subsidy can produce the highest output of blue
carbon sinks. We also find that the selling prices of seashells and blue carbon promote
the production of blue carbon sinks. The evidence is consistent with four hypotheses
suggested by the Stackelberg model. Notably, the evidence reveals that seawater quality
1s not a significant factor in promoting carbon sinks because consumers are not sensitive
to aquaculture seawater quality which we discussed in the Stackelberg model. Our
findings support new policies on how to promote blue carbon sinks in the coastal
regions.

X% : Blue carbon sink; Government subsidy; Coastal regions; Stackelbe
rg model; Socioeconomic factors

FIEK & X g E: Ecological Economics, Volume 237

https://www.sciencedirect.com/science/article/pii/S0921800925002010

Techno-economic analysis of sustainable hydrogen production via 10 MW
hybrid ocean thermal energy conversion offshore plant integrated alkaline and
proton exchange membrane electrolyzers / Mas Omar; Fitri Yakub; Rahayu
Tasnim ; Fikri Zhafran; Ahmad Aiman Azmi ; Takafumi Morisaki; Sathiabama T.
Thirugnana ; A Bakar Jaafar; Yasuyuki Ikegami

HE: Hydrogen is emerging as a dominant energy carrier in the 21st Century in the transition
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to sustainable energy, yet its production and storage remain costly and energy-intensive, limiting its
widespread adoption. This paper explores the integration of a 10 MW Hybrid Ocean Thermal
Energy Conversion (H-OTEC) offshore plant with electrolysis to produce green hydrogen. H-OTEC
generates renewable electricity using ocean thermal gradients while simultaneously producing
desalinated water, eliminating the need for additional infrastructure. This paper evaluates the
performance and economic viability of integrating H-OTEC with Alkaline and Proton Exchange
Membrane (PEM) Electrolyzers. The analysis considers three major regional markets, including the
United States, Europe, and China, to explore the economic benefits of electrolyzer integration with
H-OTEC. Results show that the PEM Electrolyzer consumes more water (634 kg/hr) than the
Alkaline Electrolyzer (516 kg/hr) while producing 3.58 % less hydrogen (539 Nm?*hr vs. 559
Nm’/hr). Alkaline Electrolyzer benefit from lower Capital Expenditures (CapEx) and Operational
Expenditures (OpEx), while PEM Electrolyzer offer higher hydrogen purity at a higher cost.
Regional cost comparisons across the United States, Europe, and China highlight that China has the
lowest CapEx and Europe achieves the highest OpEx savings potential. Long-term projections
indicate that H-OTEC integration could save between approximately $218,000 and $645,000 over
a 10-year period, depending on electrolyzer type and region. H-OTEC provides sufficient
desalinated water, producing 6.48 x 10° kg/hr with electrolysis requiring only 0.08 % for the
Alkaline Electrolyzer and 0.1 % for the PEM Electrolyzer. This paper highlights the feasibility and
economic advantages of an H-OTEC offshore plant for large-scale hydrogen production, offering a
viable alternative to land-based renewable energy systems.

X4 : Green hydrogen capacity; Hybrid ocean thermal energy conversion;
Alkaline electrolyzer; Proton exchange membrane electrolyzer; System integrationBenefit
cost
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