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ABSTRACT
Emission regulations for Sulphur oxides (SOx) and nitrogen oxides (NOx) is motivated by health- and other environmental objectives, based in local and regional settings, while global warming concerns motivate policies for carbon dioxide (CO2). We point out that the direction chosen by the International Maritime Organization (IMO) – to tighten SOx and NOx limits carries important risks. The first is that extending regulations and costly responses from a regional near-coast context in the existing emission control areas (ECA) in North America and North Europe to a global scheme including the large oceans gives negligible or negative impact. The second is that scrubbing and tuning becomes a dominant response, due to its low abatement cost when the sensible approach of emission control areas ‘globalize’. Third, the adoption of these end-of-pipe solutions  carry the risk of deflecting important development of clean fuels and other promising technological options. We point out that policies more careful about the difference between local environmental benefits and greenhouse gas mitigation will have lower costs and serve local and global concerns better.

Methods

Quantitative Benchmarking  and Feasibilty studies
Results
From an environmental viewpoint, one of the challenges with the current IMO legislation (MARPOL CONVENTION) is that it assumes engine performance at ‘ideal lab-conditions’: at medium to high loads and calm water. This shift leads to a realization that vessel and engine configurations are generally environmentally inefficient in part by having insufficient flexibility. Policy emphasis in ship design should be shifted away from global and idealized towards regional  based and realistic vessel operating conditions. Since environmental policy originates in damages relating to ecosystems and jurisdictions, a three-layered approach to vessel emissions is intuitive and practical. Here, we suggest associating damages and policies with ports, coastal areas possibly defined as Emission Control Areas (ECA; as in North America or in North Sea and the Baltic), and open seas globally.
Conclusions

Our results indicates that We point out that policies more careful about the difference between local environmental benefits and greenhouse gas mitigation will have lower costs and serve local and global concerns better.
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