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SHIPPING IN CHANGING CLIMATES 
 
This study is part of the Shipping in Changing Climates (SCC), a multi-university, multi-disciplinary 
consortium of leading UK academic institutions and maritime stakeholders focused on addressing the 
interconnected research questions that arise from considering shipping's possible response over the next 
few decades due to changes in: 
x Climate (sea level rise, storm frequency) 
x Regulatory climate (mitigation and adaptation policy) 
x Macroeconomic climate (increased trade, differing trade patterns, higher energy prices)  

 

 

 

 

Building on RCUK Energy programme's substantial (~2.25m) investment in this area: Low Carbon 
Shipping and High Seas projects, this research provides crucial input into long-term strategic planning 
(commercial and policy) for shipping, in order to enable the sector to transition the next few decades with 
minimum disruption of the essential global services (trade, transport, economic growth, food and fuel 
security) that it provides. 

Shipping is a global industry and its challenges must therefore be considered in a global context. 
However, to provide focus, the research concentrates on the application of our global modelling and 
analysis for understanding the impacts of changing climates on three key specific sub-global components 
of the system: UK, SIDS (Small Island Developing States) and BRICS shipping. The UK, for its 
importance to the funder and the UK stakeholders engaged in our project, the BRICS and SIDS because 
of their central role in the policy debate due to their high sensitivity to changing climates  

The research undertaken is both quantitative and qualitative, 
applies for the first time new data and modelling techniques 
through a series of cross cutting themes: 

Theme 1: Understanding the scope for greater energy efficiency 
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INTRODUCTION

AIMS AND OBJECTIVES 

This study aims to assess the implementation of 
technical energy efficiency measures in shipping 
that are used to improve energy efficiency, reduce 
emissions and respond to changing market 
conditions e.g. high fuel prices.  

Currently there is good data available on which 
ships are slowing down and by how much (using 
Satellite Automatic Identification System S-AIS), as 
well as general survey responses on operational 
efficiency (Rehmatulla 2012). However, operational 
energy efficiency is only one aspect of efficiency 
and this research attempts to check whether this is 
in combination or separate from interventions with 
technology.  

The data generated will be used to create or 
calibrate the baseline for the GloTraM1 model, a 
holistic model to better understand the shipping 
system including the relationship between its 
principal components, transport logistics and ship 
design. It therefore also serves as an important 
validation for the algorithms in the modelling of 
longer term scenarios around technology uptake. 
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RESPONDENT DEMOGRAPHICS 

This section provides further information on the 
characteristics of the respondents to the survey. 
270 companies were contacted by phone and 
almost 200 companies responded, resulting in a 
72
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DESIGN MEASURES 

Figure 10 illustrates that the highest implemented 
design measures were design speed reduction 
achieved through engine de-rating and 
reconfiguration (or removal) of the bulbous bow. 
Note that the implementation is not by number of 
ships by but number of respondents. Further 
analysis of the data suggests that these two 
measures had the highest proportion respondents 
who had implemented it across the entire fleet or a 
large part of the fleet, compared to other measures 
which were implemented between 1 – 10 ships in 
the fleet. !

Figure 11 suggests that in general all the measures 
had higher implementation in the bulk sectors, 
followed by containerships, although the two most 
implemented measures had relatively higher 
implementation in containerships. Across all the 
measures, containerships also had the highest 
implementation of design speed reduction achieved 
through smaller engines. Air lubrication had 
implementation which ranged 1 – 5 ships of 
company’s fleet, suggesting that the technology is 
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HYDRODYNAMIC MEASURES 
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Figure 13 illustrates the implementation of the 
hydrodynamic measures. Pre/post swirl devices, 
which included boss cap fin, vane wheel, presswork 
ducts, mews duct and stator fins, had the highest 
implementation. This is followed by 
propeller/rudder integration, which included 
propeller rudder bulb, propeller rudder 
matching/combination, and asymmetric rudder 
and propeller modifications, which included 
advanced blade sections, winglets/Kappel and 
prop section optimisation. A relatively higher 
proportion of respondents compared to 
implementation of design measures, did nothing to 
improve energy efficiency through hydrodynamic 
measures. Further analysis of the responses 
suggests that pre/post swirl devices had higher 
implementation across a larger number of ships 
within a company’s fleet compared to just over 
40% of respondents who had implemented it in 
between one and five ships within their fleet. The 
same is also the case with propeller/rudder 
integration measures and other hull streamlining 
measures, which included low profile openings and 
optimisation of water flow openings.  

Figure 14 illustrates the varying degree of 
implementation of hydrodynamic measures across 
the sectors. Contra-rotating propellers though 
applicable to all ship types have higher 
implementation in the other ship types. On average 
over two thirds of the measures were implemented 
in newbuilds, perhaps suggesting that 
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DRIVERS & CHALLENGES TO 

IMPLEMENTATION 

This section discusses some of the drivers and 
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market conditions. For example, ballast passages often 
require a vessel to perform ultra-low load steaming in order 
to minimise costs on ballast legs that have significant time to 
laycan. However, on laden passages voyage daily time charter 
equivalent (TCE) earnings are actually maximised in most 
cases by the vessel proceeding laden at maximum
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CONCLUDING REMARKS 
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