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Drivers – Freight Rates
• ‘For the first 10 months of  2013, the tanker market reached its weakest performance in 20 years, with rates 

dropping below the level of  operating costs.’  

!
• ‘Despite increases in Chinese imports, the lower demand from the United States due to increasing self-

sufficiency and the transfer of  the oil- refining industry from West to East regions affected rates, which were 

also challenged by the growing supply of  tonnage which affected fleet utilization negatively.’ 

!
• ‘However, towards the end of  the year, a combination of  winter demand, higher Chinese demand, weather-

related delays in the Turkish Straits and a slower fleet growth caused rates to soar ...’ 

!
• ‘Despite the sudden upturn in rates, the returns recorded were short-lived. Oversupply of  capacity still remains 

a concern that needs to be cleared before a sustained rates recovery can take place’

Source:	  UNCTAD	  Review	  of	  Maritime	  Transport	  2014	  	  	  	  United	  Nations	  Conference	  on	  Trade	  and	  Development



Drivers – Bunker Prices and other 
costs

• Bunker fuel prices increased in tandem with global oil prices ...’ 

•  ‘Fuel costs are estimated to have made up 60 per cent of  total freight earnings on the  benchmark very large 

crude carrier (VLCC) Western Asia to Far East voyage ...’ 

!
• ‘In addition to fuel expenses, other cost items are also increasing. Drewry estimates that ship-operating costs 

have risen between 4 and 6 per cent, depending on  the market segment. This has been due to increases in 

commodity prices, which drove up lube, repair and maintenance costs, as well as to additional insurance cover 

against piracy. ‘ 

!
• These developments have significantly weighted down on the shipping industry and undermined its profitability 

– an industry which has been, in addition, struggling with excess tonnage capacity, slowing demand and falling 

freight rates.

Source:	  UNCTAD	  Review	  of	  Maritime	  Transport	  2014	  	  	  	  United	  Nations	  Conference	  on	  Trade	  and	  Development



Climate Change
• Climate: the average weather conditions observed, either locally, 

regionally or globally. It is associated wth a longer period of  time 
than weather, typicallly seanonally, yearly, over a decade. 

!
• Climate varies (changes) with both natural feedback systems
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1)	  https://commons.wikimedia.org/wiki/File:Watercyclesummary.jpg	  
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Climate Change
• Natural and Unatural and via Forcing events: 

• ORBITAL FORCES 
• SUN SPOTS 
• SURFACE ALBEDO  
• VOLCANIC ERUPTIONS 
• ATMOSPHERIC COMPOSITION

[RD1][RD1]

1)	  http://www.globalwarmingart.com/wiki/File:Sunspot_Numbers_png	  
2)	  https://commons.wikimedia.org/wiki/File:Albedo-‐e_hg.svg
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https://
en.wikipedia.org/
wiki/
Radiative_forcing#
/media/
File:Radiative-‐
forcings.svg	  	  !
(from	  the	  IPCC	  
Working	  Group	  I	  
Fourth	  Assessment	  
Report	  Summary	  
for	  Policymakers,	  
page	  16)

https://en.wikipedia.org/wiki/Radiative_forcing%23/media/File:Radiative-forcings.svg
https://en.wikipedia.org/wiki/Radiative_forcing%23/media/File:Radiative-forcings.svg
https://en.wikipedia.org/wiki/IPCC
https://en.wikipedia.org/wiki/IPCC_Fourth_Assessment_Report


1)	  https://commons.wikimedia.org/wiki/File:GISP2_team_photo_core37.jpeg	  
2)	  https://en.wikipedia.org/wiki/File:Icecore_4x.jpg	  
3)	  https://commons.wikimedia.org/wiki/File:GISP2D1837_crop_rotated.jpg
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http://www.globalwarmingart.com/wiki/File:Carbon_Dioxide_400kyr_Rev_png



The following GHG’s are natural:  
• Water vapour  (≈0 to 4%  volume of  the atmosphere) 

• Carbon dioxide  (≈0.0360%  volume of  the atmosphere) 

• Methane  (≈0 .00017%  volume of  the atmosphere) 

• Ozone   (≈0 .000004% volume of  the atmosphere) 

• Nitrous oxide  (≈0 .00003% volume of  the atmosphere) 

The following GHG’s are man-made: 
• Chlorofluorocarbons (CFCs) 

• Hydrofluorocarbons (HFCs) 

• Perfluorocarbons (PFCs) 

• Sulphur hexafluoride (SF6) 

(https://www.ncdc.noaa.gov/monitoring-references/faq/greenhouse-gases.php) 

Percentages from: http://www.physicalgeography.net/fundamentals/7a.html)

NASA have confirmed water vapour as a major player in climate change: 
‘Dessler said. "We now think the water vapour feedback is extraordinarily strong, capable of doubling the warming 

due to carbon dioxide alone."’  
NASA:	  NASA	  (http://climate.nasa.gov/)	  



Climate Change Impacts
• Global and seasonal weather changes 

• Variations in climate 

• Extreme weather changes 

• Sea levels

‘Since 1993 thermal expansion of the oceans has contributed about 
57% of the sum of the estimated individual contributions to the sea 

level rise, with decreases in glaciers and ice caps contributing about 
28% and losses from the polar ice sheets contributing the reminder.’ 

[RD2] 

‘It is more likely than not that human 
influence has contributed to a global trend 

towards increasing in area affected by 
drought since the 1970s and the frequency 

of heavy precipitation events.’ 
[RD2] 

‘The temperature increase is wide spread over the globe and is 
greater at higher northern latitudes. Average Artic 

temperatures have increased at almost twice the global 
average rated in the past 100 years.’ 

[RD2] 

‘It is very likely that cold days, cold nights 
and frosts have become less frequent over 

most land area, while hot days and hot 
nights have become more frequent.’ 

[RD2] 



Cimate Change Definition
The United Nations Framework Convention on Climate Change use the definition: 

‘”Climate change” means a change of  climate which is attributed directly or indirectly 

to human activity that alters the composition of  the global atmosphere and which is in 

addition to the climate variability observed over comparable time periods.’ 

[RS2] 

The Intergovernmental Panel on Climate Change uses the definition: 

‘”Climate change in the IPCC usage refers to a change in the state of  the climate that 

can be identified (e.g. using statistical tests) by changes in the mean and/or the 

variability of  its properties, and that persists for an extended period, typically decades 

or longer. It refers to any change in climate over time, whether due to natural variability 

or as a result of  human activity.’ 

[RD2]
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International Actions
[1992] the United Nations Framework Convention on Climate Change  

(UNFCCC) treaty 
!
• Supported by United Nations Environmental Program (UNEP) 
!

• Conference of  Parties (COP) – 195 Parties 
!
Share state-of-the art information about GHG emissions, national policies, and 
best practices to mitigate Climate Change and adapt to its’ impacts.  
Review current conventions (i.e. past decisions about actions to take) as well 
as new scientific advice and support from expert groups: such as 
• The Subsidiary Body for Scientific and Technological Advise (SBSTA) 
• The Subsidiary Body for Implementation (SBI) 
• The Intergovernmental Panel on Climate Change (IPCC)



[1997] COP3 - KYOTO PROTOCOL 

• This Protocol brings about enforcement for emission reductions defined 
under the UNFCCC treaty. 

‘while the Convention encouraged industrialised countries to stabilize GHG 
emissions, the Protocol commits them to do so’  

UNFCCC: http://unfccc.int/2860.php 

 ‘The major feature of  the Kyoto Protocol is that it sets binding targets for 37 
industrialized countries and the European community for reducing greenhouse 

gas (GHG) emissions’ 
 UNFCCC: http://unfccc.int/2860.php  

• Under the Kyoto Protocol countries are required to meet their targets 
through implementation of  national measures. However in Articles 6, 12, 17, 
the Kyoto Protocol also presents the use of  market-based mechanisms to 
allow effective for flexibility for achieving the required targets. 

http://unfccc.int/2860.php
http://unfccc.int/2860.php
http://unfccc.int/2860.php


• Identifies the need to monitor and record emissions by each country and for 
trade, and thus meet targets: this is in addition to the Montreal Protocol on 
Substances that Deplete the Ozone Layer.  

!
‘The Parties included in Annex I shall pursue limitation or reduction of  

emissions of  greenhouse gases not controlled by the Montreal Protocol from 
aviation and marine bunker fuels, working through the International Civil 

Aviation Organization and the International Maritime Organization, 
respectively.’ 

UN (1998) Kyoto Protocol To The United Nations Framework Convention On Climate Change, United 
Nations  

• If  the IMO is not able to implement measure to satisfactorily reduce carbon 
emission from shipping then the COP to the UNFCCC will find other means to 
bring about implementation.



[2009] COPENHAGEN ACCORD 

• This accord recognised the goal of  limiting a global temperature rise to 2 
degrees, with the following long term goal: 

!
‘We agree that deep cuts in global emissions are required according to 

science, and as documented by the IPCC Fourth Assessment Report with a 
view to reduce global emissions so as to hold the increase in global 

temperature below 2 degrees Celsius, and take action to meet this objective 
consistent with science and on the basis of  equity.’  

UN (2010) Report of  the Conference of  the Parties on its fifteenth session, held in Copenhagen from 7 to 
19 December 2009, FCCC/CP/2009/11/Add.1 



[2012] COP 18 DOHA AMENDMENT TO THE KYOTO PROTOCOL 

• Amendments were made to the Kyoto Protocol.  

!
• The significance of  these amendments primarily relate to the 

revised lists of  GHG to be reported by Parties 

 and  

• amendments to articles for updated and new commitments for 
Annex I countries. The new commitments between 2013 to 
2020, in comparison to the commitments from the first 
commitment period (2008 – 2012)

Greenhouse	  Gases	  
• Carbon	  dioxide	  (CO2)	  
• Methane	  (CH4)	  
• Nitrous	  oxide	  (N2O)	  
• Hydrofluorocarbons	  

(HFCs)	  
• Perfluorocarbons	  (PFCs)	  
• Sulphur	  hexafluoride	  

(SF6)	  
• Nitrogen	  trifluoride	  

(NF3)1



INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, IPCC 

!
• The Intergovernmental Panel on Climate Change was brought together by the 

United Nations Energy Program (UNEP) and the World Meteorological 
Organization (WMO) in 1988: 

!
‘to provide the governments of  the world with a clear scientific view of  what is 

happening to the world's climate’  
https://www.ipcc.ch/organization/organization.shtml

https://www.ipcc.ch/organization/organization.shtml
https://www.ipcc.ch/organization/organization.shtml


The IPCC  

‘reviews and assesses the most recent scientific, technical and socio-
economic information produced worldwide relevant to the understanding of  

climate change.’ 
https://www.ipcc.ch/organization/organization.shtml 

The IPCC presents this review in: 

• Scientific reports 

• Assessment reports 

• Methodology reports 

• Special Reports 

• Technical papers

https://www.ipcc.ch/organization/organization.shtml
https://www.ipcc.ch/organization/organization.shtml
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• (1) IMO 2nd GHG Study 

http://
www.bayplanningcoalition.org/
downloads/dmc10/compendium/
22_IMO%20GHG%20Exec
%20Summary.pdf  

• IMO 3rd GHG Study 
http://www.imo.org/en/OurWork/
Environment/PollutionPrevention/
AirPollution/Documents/Third
%20Greenhouse%20Gas%20Study/
GHG3%20Executive%20Summary
%20and%20Report.pdf

(1)

(1)



Future trends in shipping
• It is predicted that this population will continue to grow, particularly with 

developing countries. Therefore it can only be expected that demand for 
transport of  goods will increase. 
!

‘The marine world in 2030 will be almost unrecognisable owing to the rise of  
emerging countries, new customer classes and resource demand.’ 

Feng. I, Cheng. F, Incecik, I, Carnie. P (2013) Global Maritime Trends 

!
Global Maritime Trends 2030 publication estimates that 
!

• ‘The population may reach 8 billion by 2030, with 96% of  growth coming from 
developing countries. India will overtake China with the largest population 

and the largest labour force in the world. Mexico will replace Japan in the top 
10.’ 

Feng. I, Cheng. F, Incecik, I, Carnie. P (2013) Global Maritime Trends



The OECD Industrial Production Index and indices for world GDP, world merchandise trade and world seaborne trade (1975–2012) (1990 = 100) 
UN (2011) Review of  Maritime Transport 2011 United Nations Conference on Trade And Development



• The IMO concludes in the Second IMO GHG Study 2009 that: 

!
‘Mid-range emissions scenarios show that by 2050, in the absence of  policies, 

carbon dioxide emissions from international shipping may grow by a factor of  2 
to 3 (compared to the emissions in 2007) as a result of  the growth in shipping’  

IMO (2009) Second Green House Gas Study 

Furthermore, 

  ‘If  a climate is to be stabilized at no more than 2°C warming over pre-industrial 
levels by 2100 and emissions from shipping continue as projected in the 

scenarios that are given in this report, then they would constitute between 12% 
and 18% of  the global total CO2 emissions in 2050 that would be required to 

achieve stabilization (by 2100) with a 50% probability of  success’ 
IMO (2009) Second Green House Gas Study 

 (this is in comparison to the 3.3%)



Conclusion
• This clearly demonstrates the need for effective policies to be implemented 

to reach the required carbon emission reductions required to mitigate 
Climate Change.



However it is important to remember that shipping also transports around 

90% of  the world cargo trade.  

by considering the efficiency in grams of  CO2 emitted per tonne of  useful 

work done (cargo transported), shipping is by far the most efficient 

means of  transport. 

Comparison	  of	  	  	  [Source:	  
NTM	  (Swedish	  Network	  for	  
Transport	  and	  Environment),	  
Cited	  by:	  Shipping,	  World	  
Trade	  and	  the	  Reduction	  of	  
CO2	  Emissions



• There is great scope for the shipping industry to reduce the 
amount of  emissions it emits through very possible means.  

!
‘A significant potential for reduction of  GHG through technical and 

operational measures has been identified. Together, if  
implemented, these measures could increase efficiency and 

reduce the emissions rate by 25% to 75% below the current levels. 
Many of  these measures appear to be cost-effective, although non-

financial barriers may discourage their implementation.’ 
IMO (2009) Second Green House Gas Study



IMO Regulations
The International Maritime Organisation, IMO, is a member of  the COP  

• Takes on the specific role of  contributing and exchanging expert 
information and reports with The Subsidiary Body for Scientific and 
Technological Advice (SBSTA) who provide advice to the COP on 
science, technology and methodology, at regular meetings. 

!
The Maritime Environmental Protection Committee, MEPC,  

• Is a specialized branch of  the IMO that specifically deals with 
environmental protection; now including GHG emission reductions.  

• Regular meetings are held by the MEPC where developments, 
regulation methodologies and implementation carbon reduction 
within the shipping industry are discussed. 



Approach
Improved	  

Ship	  
Operation

Improved	  
Ship	  Design

!
IMO	  (2009)	  Second	  Green	  House	  Gas	  Study



DNV	  (2010)	  Pathways	  to	  low	  carbon	  shipping.	  Abatement	  potential	  towards	  2030	  
:	  http://www.dnv.com/binaries/pathways_to_low_carbon_shipping_tcm4-‐420472_tcm4-‐428628.pdf

http://www.dnv.com/binaries/pathways_to_low_carbon_shipping_tcm4-420472_tcm4-428628.pdf
http://www.dnv.com/binaries/pathways_to_low_carbon_shipping_tcm4-420472_tcm4-428628.pdf
http://www.dnv.com/binaries/pathways_to_low_carbon_shipping_tcm4-420472_tcm4-428628.pdf


MBM’s
International	  Fund	  for	  GHG	  emissions	  from	  ships	  (GHG	  Fund)	  	  
(Cyprus,	  Denmark,	  the	  Marshall	  Islands,	  Nigeria	  and	  IPTA	  (MEPC	  60/4/8))	  
• Establishes	  a	  global	  reduction	  target	  for	  international	  shipping,	  set	  by	  either	  UNFCCC	  or	  

IMO.	  Emissions	  above	  the	  target	  line	  would	  be	  offset	  largely	  by	  purchasing	  approved	  
emission	  reduction	  credits.	  The	  offsetting	  activities	  would	  be	  financed	  by	  a	  contribution	  
paid	  by	  ships	  on	  every	  tonne	  of	  bunker	  fuel	  purchased.	  

Leveraged	  Incentive	  Scheme	  (LIS)	  	  
(Japan	  (MEPC	  60/4/37))	  	  
• GHG	  Fund	  contributions	  are	  collected	  on	  marine	  bunker.	  Part	  thereof	  is	  refunded	  to	  

ships	  meeting	  or	  exceeding	  agreed	  efficiency	  benchmarks	  and	  labelled	  as	  “good	  
performance	  ships”.	  

Port	  State	  Levy	  	  
(Jamaica	  (MEPC	  60/4/40))	  	  
• Levies	  a	  uniform	  emissions	  charge	  on	  all	  vessels	  calling	  at	  their	  respective	  ports	  based	  

on	  the	  amount	  of	  fuel	  consumed	  by	  the	  respective	  vessel	  on	  its	  voyage	  to	  that	  port	  (not	  
bunker	  suppliers)..

Source	  for	  all	  MBM	  text:	  http://www.imo.org/en/OurWork/Environment/
PollutionPrevention/AirPollution/Pages/Market-‐Based-‐Measures.aspx	  
	  

http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Market-Based-Measures.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Market-Based-Measures.aspx


MBM’s
Ship	  Efficiency	  and	  Credit	  Trading	  (SECT)	  	  
(United	  Sates	  (MEPC	  60/4/12))	  
• Subjects	  all	  ships	  to	  mandatory	  energy	  efficiency	  standards.	  As	  one	  means	  of	  complying	  with	  the	  

standard,	  an	  efficiency-‐credit	  trading	  programme	  would	  be	  established.	  These	  standards	  would	  
become	  more	  stringent	  over	  time.

Vessel	  Efficiency	  System	  (VES)	  	  
(World	  Shipping	  Council	  (MEPC	  60/4/39))	  
• Establishes	  mandatory	  efficiency	  standards	  for	  new	  and	  existing	  ships.	  Each	  vessel	  would	  be	  

judged	  against	  a	  requirement	  to	  improve	  its	  efficiency	  by	  X%	  below	  the	  average	  efficiency	  
(baseline)	  for	  the	  specific	  vessel	  class	  and	  size.	  Standards	  would	  be	  tiered	  over	  time	  with	  
increasing	  stringency.	  Existing	  ships	  failing	  to	  meet	  the	  required	  standard	  through	  technical	  
modifications	  would	  be	  subject	  to	  a	  fee	  applied	  to	  each	  tonne	  of	  fuel	  consumed.	  Global	  Emission	  Trading	  System	  (ETS)	  for	  international	  shipping	  	  

(Norway	  (MEPC	  61/4/22))	  
• Sets	  a	  sector-‐wide	  cap	  on	  net	  emissions	  from	  international	  shipping.	  A	  number	  of	  allowances	  (Ship	  

Emission	  Units)	  corresponding	  to	  the	  cap	  would	  be	  released	  into	  the	  market	  each	  year	  via	  a	  global	  
auctioning	  process.	  The	  units	  could	  then	  be	  traded.



MBM’s
Global	  Emissions	  Trading	  System	  (ETS)	  for	  international	  shipping	  	  
(United	  Kingdom	  (MEPC	  60/4/26))	  
• Differs	  from	  the	  Norwegian	  ETS	  proposal	  in	  two	  aspects:	  the	  method	  of	  allocating	  emissions	  
allowances	  (national	  instead	  of	  global	  auctioning)	  and	  the	  approach	  for	  setting	  the	  emissions	  cap	  
(set	  with	  a	  long	  term	  declining	  trajectory).	  

Emissions	  Trading	  System	  (ETS)	  for	  International	  Shipping	  	  
(France	  (MEPC	  60/4/41))	  
• Sets	  out	  additional	  details	  on	  auction	  design	  under	  a	  shipping	  ETS.	  In	  all	  other	  aspects	  the	  
proposal	  is	  similar	  to	  the	  Norwegian	  ETS	  proposal.	  

Market-‐Based	  Instruments:	  a	  penalty	  on	  trade	  and	  development	  	  
(Bahamas	  (MEPC	  60/4/10))	  
• Insists	  that	  the	  imposition	  of	  any	  costs	  should	  be	  proportionate	  to	  the	  contribution	  by	  
international	  shipping	  to	  global	  CO2	  emissions.	  	  

Rebate	  Mechanism	  (RM)	  for	  a	  market-‐based	  instrument	  for	  international	  shipping	  	  
(IUCN	  (MEPC	  60/4/55))	  
• Compensate	  developing	  countries	  for	  the	  financial	  impact	  of	  a	  MBM.	  	  It	  could	  be	  applied	  to	  any	  
maritime	  MBM	  which	  generates	  revenue.


