
Maritime energy 
management  

 
The practice-policy-research-education nexus 

ORKA 2015 
Hannes Johnson 

Dep. of Shipping and Marine Technology 
Chalmers University of Technology 

 



Maritime energy efficiency @ 
Chalmers 

•  Dep. of Shipping and Marine Technology  
– Marine technology; Maritime Environment and Energy Systems; 

Human Factors and Navigation; Cargo and Maritime Management 
•  Technical/natural science areas 

–  “Traditional” hydrodynamics (e.g. added resistance in waves, air cavity 
hulls, hull-propeller interaction) 

–  Structural models and routing (for wind propulsion) 
–  Thermodynamic models (energy/exergy analysis, WHR etc.) 
–  Hull fouling (marine biology/hydrodynamics) 

•  Social science areas  
–  Energy management practice (performance management, energy audits, 

EMS implementation etc.) 
–  Crew motivation, education and competence (Stena Line field studies) 
–  Knowledge management (industrial PhD student w. Swe Shipowners 

Association) 
–  Energy efficiency in ship design and procurement (NEW from 2016) 

Since 
2010



Short bio 
•  Hannes Johnson, M.Sc. Engineering physics (”civilingenjör”) 
•  PhD project on implementing better energy management 

practices in shipping  
–  Study w. shipping companies: Transatlantic and Laurin Maritime + 

DNV-GL as mentor 
•  Action research approach 2010-2012 – myself part of working 

group in each company to implement energy management 
system 
– Research output: case studies and policy analysis 
–  Educational output: M.Sc. course in Maritime energy management 

•  Dissertation early 2016, grant to continue 3 years of research on 
energy efficiency in ship design and procurement 



Energy efficiency towards 2050 
– present policy discussions 
•  International shipping outside Kyoto protocol and subsequent 

negotiatons – countries to solve in the IMO 
•  After some time, disregard “cost-efficient” solutions (i.e. market-based 

measures), instead complex techno-political “standards” 
–  Technical design index for new ships (EEDI) 
– Management plan for all ships (SEEMP) 

•  Internationally binding (the first for a sector, cfr. aviation) 
–  But only expected to lessen growth 

•  EU not happy – implementing Monitoring, Reporting and Verification 
(MRV) system, to be coupled w. MBM in the future 

•  On-going discussion regional-international / operational efficiency 
– Compare ISO hull performance -  

•  Possibly further guidance in Paris 



Energy efficiency towards 2050 
– the policy gap 

•  I.e. the elephant in the room (now pointed out by Marshall Isl, 
MEPC 68/5/1) 
– What reductions are reasonable to expect from the shipping 

sector? 
•  2 degree target more and more difficult to achieve globally 
•  Shipping roughly (ICS: “only!”) 3% of global emissions today – 

but what share is likely/reasonable by 2050? 
– BAU: shipping reaches 8% by 2050 

•  Scenarios where world reaches 2 degree target w. 50% 
certainty means… 
– Shipping needs to reduce total emissions by 85% from 2010 

to 2050 (Anderson and Bows, 2012) 



How could this be achieved? 
•  Now – 2020 (2% improvement in efficiency per year) 

– Continued slowsteaming, optimized logistics  
– Mandatory emission reporting  
– Retrofit programmes for innovative technologies (e.g. wind)  
–  Increased scrapping   

•  2020-2030 (+3.5% efficiency per year) 
–  Efficient ships designed for slow steaming, introduced through 

increased scrapping  
– New business models 
–  Low CO2 fuels 
–  Significantly higher cost of sea transport to affect demand 
–  Strong reduction in sea transport of fossil fuels 

ANDERSON, K. & BOWS, A. 2012. Executing a Scharnow turn: reconciling shipping 
emissions with international commitments on climate change. Carbon Management, 3, 615-628. 



How could this be achieved? 
•  2030-2050 (+6% annually) 

– Very stringent regulation – costs passed on to customers 
– High scrappage rate – modular design of ships 
– When no longer possible to reduce emissions (increase 

efficiency – affect demand 

•  Regardless of what you think of this scenario – compare it to 
slow IMO progress, industry lobbying – has the patient 
understood its diagnosis? 

ANDERSON, K. & BOWS, A. 2012. Executing a Scharnow turn: reconciling shipping 
emissions with international commitments on climate change. Carbon Management, 3, 615-628. 



Energy efficiency at present? 



Now constant press releases… 



Energy efficiency in practice? 
•  Kühnbaum (2014): survey study, 20% 

response rate (85 companies) 
•  Many companies have started energy 

management activities, but only few 
have realized above 10% 
–  Most only 1-3% 

•  Slow steaming, weather routing common 
•  More “challenging” measures not 

implemented 
–  Especially not those requiring many 

stakeholders 
•  “Change management”, training, 

awareness etc. not prioritised.  
•  Poor performance data collection and 

management 



Challenges? 

We don’t know what to do
We don’t want to do it

We are busy w. other 
more important things
We can’t afford it

We don’t have the time

Our boss doesn’t care

…

We don’t know what to do 
+1 



“Implementing energy management 
systems in shipping” 

•  2008/2009: no ISO 50001, no 
SEEMP, no performance 
management industry… 



“Implementing energy management 
systems in shipping” 

•  2008/2009: no ISO 50001, no 
SEEMP, no performance 
management industry… 

•  Lessons from energy intense 
industry in Sweden – 
implement energy 
management system 
according to SS 62 77 50 

•  Joint project Chalmers-
Österströms-Laurin Maritime-
DNV 

•  Researcher part of project 
teams  

•  Meetings bi-annually 
•  50% success rate! 



Lessons learned 
•  Implementing effective energy management is a multi-year 

project  
– No standards, no textbooks, no courses 

•  Many companies not fit for effective energy management 
–  Business models, competence (onboard and on shore), long-term 

change management capabilities 
•  Fragmentation of industry  

– Many actors w. diverse interests, difficult to establish, monitor and 
enforce contracts 

–  Short term-ism (crew retention, short-term ship charters etc.) 
•  Performance monitoring key, but not sufficient 

–  From “Nice binders on my shelf” to “nice graphs in my computer”? 
– How does data help make better decisions on-board and on shore? 
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Selected publications 
•  Action research  

–  Johnson, H., Johansson, M. and Andersson, K. (2013) Barriers to improving energy efficiency in short 
sea shipping: an action research case study. Journal of Cleaner Production 

•  Port efficiency and slow steaming 
–  Johnson, H. and Styhre, L. (2015) Increased energy efficiency in short sea shipping through 

decreased time in port. Transportation Research Part A – Policy and Practice. 

•  Energy performance monitoring systems 
–  Taudal Poulsen, R. and Johnson, H., The logic of business vs. the logic of energy management 

practice: understanding the choices and effects of energy consumption monitoring systems in 
shipping companies. Journal of Cleaner Production.  

•  SEEMP vs other management standards 
–  Johnson, H., et al. (2013) Will the ship energy efficiency management plan reduce CO2 emissions? A 

comparison with ISO 50001 and the ISM code. Maritime Policy & Management.  
•  Barriers to energy efficiency  

–  Johnson, H., and Andersson, K. (2014) Barriers to energy efficiency in shipping. WMU Journal of 
Maritime Affairs.  



The practice-policy- 
research-education nexus 

•  Education 
–  Curriculum for seafarers beyond STCW  
–  What exactly to teach? “Eco-driving”?  

•  Supported by research – what is going on on energy efficient vessels? 
–  Continued education, also M.Sc. Level 

•  Technical/managerial?  
•   Policy 

–  Progress for individual companies but sector far from climate requirements 
–  Standardized energy management (outside political arena) 

•  Research  
–  Technical – more integrated knowledge/models 
–  Social - More field studies, less surveys (many researchers are lazy, 

shipping is as global as can be)  
–  Collaboration is key! 

•  Practice  
–  … to be discussed here! 



Questions/comments/
suggestions? 

•  +46 31 772 34 77 
•  hannes.johnson@chalmers.se 
•  http://energyefficientshipping.wordpress.com 


