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LEARNING OUTCOMES 

 

 

With the completion of this module students are expected to be able to: 
❖​ Analyze the environmental impact and risks of externalities of the maritime sector. 
❖​ Evaluate the feasibility and limitations of emerging technologies for different vessel types and 

ship systems. 
❖​ Develop and assess compliance strategies. 
❖​ Synthesize operational data to drive continuous improvement in fleet energy performance. 



 

 

❖​ Searching, analysis, and synthesis of data and use of the necessary technology 

❖​ Decision-making 

❖​ Working independently 

❖​ Teamwork 

❖​ Respect for the natural environment 

❖​ Respect for differences and multiculturalism 

❖​ Project planning and management 

❖​ Showing social, professional, and ethical responsibility and sensitivity to gender issues 

❖​ Production of free, creative, and inductive thinking 

❖​ Working in an interdisciplinary environment 

❖​ Production of new research ideas 



​  

SYLLABUS 
Regulatory Frameworks & Greenhouse Gases (GHG)  

❖​ Climate Change & Shipping: Analysis of shipping's contribution to global GHG emissions and the importance 

of decarbonization. 

❖​ IMO Regulations: In-depth study of MARPOL Annex VI and the IMO Initial Strategy for GHG control. 

❖​ Efficiency Indices: Mechanics and compliance for the Energy Efficiency Design Index (EEDI), Energy Efficiency 

Existing Ship Index (EEXI), and Carbon Intensity Indicator (CII). 

❖​ Regional Policies: Impact of the EU Emissions Trading System (ETS) and Monitoring, Reporting, and 

Verification (MRV) regulations.  
 
Technical Efficiency & Green Technologies 

❖​ Alternative Fuels: Feasibility and production of hydrogen, ammonia, methanol, and biofuels. 

❖​ Advanced Propulsion: Innovations such as wind-assisted propulsion, air lubrication systems, and 

electric/hybrid ships. 

❖​ Machinery & Hydrodynamics: Hull form optimization, propeller polishing, waste heat recovery, and 

biofouling management.  
 
Operational Efficiency & Management 

❖​ Voyage Planning: Strategies for weather routing, slow steaming, trim optimization, and just-in-time (JIT) 

arrivals. 

❖​ Management Plans: Development and implementation of Ship Energy Efficiency Management Plans (SEEMP) 

and adherence to ISO 50001 standards. 

❖​ Performance Monitoring: Using digital twins and KPIs to track and benchmark fleet performance.  

 
Future Trends & Economic Impact 

❖​ Digitalization: The role of Artificial Intelligence (AI) and big data in optimizing ship performance. 

❖​ Economics of Decarbonization: Market-based measures, carbon credits, and the cost-benefit analysis of 

green technology investments. 

❖​ Infrastructure: The role of ports and shoreside industries in providing onshore power supply (OPS) and 

alternative fueling stations. 



TEACHING and LEARNING METHODS - EVALUATION 
 

DELIVERY 
Face-to-face, Distance learning, etc.  

 

USE OF INFORMATION AND 
COMMUNICATIONS 

TECHNOLOGY 
Use of ICT in teaching, laboratory education, 

communication with students 

❖​ Face-to-face / synchronous distance learning (as 
per Law 4957/2022, A76, Par. E) 

 

❖​ Asynchronous e-class learning platform 

❖​ PowerPoint presentations 

❖​ Organization of guest lectures and tutorials via MS Teams 

TEACHING METHODS 
The manner and methods of teaching are 
described in detail. 
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of 
bibliography, tutorials, placements, 
clinical practice, art workshop, 
interactive teaching, educational visits, 
project, essay writing, artistic creativity, 
etc. 

 
Activity 

Lectures 
Project 
Study 

 
Semester workload 

25 
50 

112 

The student's study hours for each 
learning activity are given as well as the 
hours of non-directed study according to 
the principles of the ECTS 

 
Course total 

 
60 

 

STUDENT PERFORMANCE EVALUATION 
Description of the evaluation procedure 

 
Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 
questionnaires, short- answer questions, open-ended 
questions, problem solving, written work, 
essay/report, oral examination, public presentation, 
laboratory work, clinical examination of patient, art 
interpretation, other 

 
Specifically-defined evaluation criteria are given, and 
if and where they are accessible. 

 

Written final examination (100%) 



 

 
(3) SUGGESTED BIBLIOGRAPHY 

 

❖​ Maritime Decarbonization 

❖​ Sustainable Energy Systems on Ships 

❖​ Energy Efficiency in Shipping for Environmental Sustainability 

❖​ Decarbonization of Maritime Transport 

❖​ Lecture notes  

https://link.springer.com/book/10.1007/978-3-031-39936-7
https://www.sciencedirect.com/book/edited-volume/9780128244715/sustainable-energy-systems-on-ships
https://www.routledge.com/Energy-Efficiency-in-Shipping-for-Environmental-Sustainability/Menon/p/book/9781032698779
https://link.springer.com/book/10.1007/978-981-99-1677-1
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