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Maritime transportation serves as the backbone of international trade and the global
economy. However, the ships that fulfill this maritime transportation also pose a significant
environmental threat. The international nature of shipping makes maritime transportation
one of the least regulated industries, with pollutants from ships, especially air emissions,
becoming a growing global concern.

The International Maritime Organization (IMO), the United Nations body that is
responsible for international shipping, has enacted a number of regulations to promote
sustainability in the shipping sector. A few notable ones include the Energy Efficiency De-
sign Index (EEDI), emission control areas (ECAs), carbon dioxide emissions data collection
system, and carbon intensity index (CII). Additionally, intergovernmental regimes such
as the European Union and governments such as those from Singapore and China have
enforced stringent maritime pollution regulations within their territorial waters.

This Special Issue “Sustainable Operations in Maritime Industry” has 10 papers, which
can be divided into three categories: the enforcement of sustainability regulations, the
operations management that balances environmental and economical sustainability, and
the research directions for sustainable maritime operations.

The enforcement of sustainability regulations in the maritime industry is no easy
task, as ships trade globally. Port state control, wherein port authorities enforce these
regulations on visiting foreign-flagged ships, is an effective approach to ensuring the
compliance of these ships with international laws and regulations. Aiming to improve the
efficiency of port state control, Hou et al. [1] designed an unsupervised machine learning
model—a K means clustering model—to inform port state authorities of the conditions of
visiting ships, enabling targeted inspections of substandard ships. Yang et al. [2] proposed
several supervised machine learning models—a traditional linear regression model, a linear
regression model with a pairwise comparison loss function, and a support vector machine
model with a pairwise comparison loss function—to recommend ships for the port states
to inspect.

With the sustainability regulations that are in place, the shipping industry’s primary
goal remains profitability. Therefore, several studies have explored the operations man-
agement strategies that balance environmental and economical sustainability. Wu et al. [3]
examined the operations of ships with dual-fuel engines that can burn either low-sulfur
fuel oil or liquified natural gas. They formulated a mixed-integer nonlinear optimization
model, aimed at minimizing the total costs, including the cost of the carbon emissions. Li
et al. [4] and Wu et al. [5] minimized the fuel consumption of ships, thus reducing all types
of air emissions. Li et al. [4] focused on an optimization of the sailing speed considering un-
certain weather conditions, and Wu et al. [5] worked on the optimal adoption of fuel-saving
technology. Hasanspahić et al. [6] conducted a case study on ballast water discharge at the
Port of Ploče, Croatia and found that general cargo ships and bulk carriers are the main
contributors to this. Huang et al. [7] and Yu et al. [8] examined the port competitiveness and
efficiency, respectively. Huang et al. [7] emphasized the combined impact of the technology,
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organization, and environment conditions of hinterland cities on the port competitiveness.
Yu et al. [8] applied a data envelopment analysis method and concluded that the Yangtze
River Delta port group’s efficiency has not yet reached the efficient frontier.

Rigorous, evidence-based research is essential for informing sustainable maritime
operations. Wang and Du [9] pointed out that researchers using optimization methods to
improve these sustainable maritime operations should target the standardized problems
and transparent algorithms. Yang et al. [10] emphasized the importance of incorporating
shipping domain knowledge when using computer vision to address these maritime problems.

To conclude, sustainable operations in the maritime industry are vital to both the
maritime industry and the global community. A number of efforts have been devoted to
the field, yet more are to be seen in the near future.
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