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Summary

Shipping and global climate change goals

The emission of greenhouse gases from shipping is a serious problem for international
climate change policy. They are growing and there is a risk of considerable delay before
they are brought under control. The advent of carbon budgets means it is no longer
acceptable to argue that it is too hard to find an adequate basis for dealing with emissions
from shipping. Emissions from shipping must be taken into account in the UK’s carbon
budgets. The Government must work out what the UK’s share of global emissions from
shipping should be. The Government should commission research on the level of
emissions from international shipping that would be compatible with delivering the UK’s
objective of limiting global warming to 2°C.

Progress of international negotiations

The Kyoto Protocol handed developed economies the responsibility of working to curb
emissions from shipping through the International Maritime Organization (IMO). Very
little progress has been made. It is unlikely that a proposal will be agreed by the IMO in
time to be tabled at the UNFCCC’s next Conference of Parties in Copenhagen in
December. A lack of urgency shown by industrialised nations and blocking actions by
developing economies share the blame. The Government needs to maintain a constructive
approach within the IMO, while actively seeking agreements to limit shipping emissions
outside the IMO process.

The role of the UK in international negotiations

The Government’s position on the use of emissions trading to tackle greenhouse gas
emissions from ships lacks coherence. Ministers support the use of revenue from a trading
scheme to fund climate change adaptation in developing countries but oppose the
hypothecation of revenues for this purpose. The Government justifies emissions trading
because this is said to impose a definite cap on emissions; at the same time, it argues that a
trading scheme means that reductions can be guaranteed from other areas of the economy
and one does not have to put a specific limit on emissions from shipping. The Government
should explain how it proposes to transfer funding to support adaptation in developing
countries if it maintains its objections to hypothecating revenues. It should clarify what the
cap in a shipping emissions trading scheme should be.

Shipping emissions and the Climate Change Act

The Committee on Climate Change recommended that the Government should
renegotiate the EU’s 2020 climate change targets to include shipping; and that only once
this was achieved should it take the UK’s share of international shipping emissions into
account in setting carbon budgets for the rest of the economy. The Government should not
wait for agreement on the EU target, but should consider taking international shipping
into account immediately.

The Government admits that the current calculation of the UK’s share of international
shipping emissions is an underestimate. If the UK’s share of these emissions lies at the
upper end of the Government’s range of estimates then, overall, UK carbon emissions
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might not have gone down at all since 1990. The Government should consult on how to
improve the methodology it uses to calculate the UK’s share of international shipping
emissions.

Mitigating emissions from shipping

Government support for research and development should focus on technologies that can
be retrofitted to existing ships, and offer a genuine alternative to fossil fuels, such as
hydrogen fuel cells.

It should be technically feasible to establish an international emissions control regime that
would accurately charge (or require carbon permits from) each ship according to its actual
emissions, and securely enforce and verify compliance. In order for a scheme to be a
success it must involve as many nations as possible, so as to reduce the scope for evasion.
The Government should commission research on the relationship between levels of carbon
pricing and impacts on emissions from shipping to ensure its policies are properly
informed. The Government should introduce a system of port dues that vary according to
the environmental performance of different ships.

Air quality and non-CO; contributions to climate change

The IMO has made encouraging progress on limiting the emissions of particulate matter
and harmful gases other than CO,. The Government must ensure that the tighter
regulations agreed at the IMO are adhered to in practice. The Government should assess
the case for mandating the provision of shore-side electricity for ships to improve air
quality in the UK. The Government ought to consider extending stricter air quality
regulations to all coastal waters around the UK.

Conclusion

Emissions from shipping cannot be allowed to grow uncontrolled. It will take several years
before technical changes start to make a significant difference. Negotiating operational
changes within the IMO may also take some time. We need to ensure that emissions from
shipping are taken into account in the UK’s carbon budgets. The industry, like any
industry, needs a clear signal about the level of ambition it needs to have in respect of
emissions of greenhouse gases. Clear targets to 2020 and 2050 will help engineers,
operators and owners come up with appropriate solutions, provided the targets are backed
up by the right incentives and sanctions and support for research and development.

Shipping ought to do relatively well out of a carbon-constrained world, given that it is the
most carbon-efficient mode of transport. Modal shift towards shipping will only happen if
policy is joined up and ensures that any regime that increases costs or imposes carbon
limits on shipping does not act in isolation; doing so might lead to modal shift from sea to
road or air.

Given the central importance of shipping to world trade, and to overall economic growth,
there should be drastic acceleration of R&D into low- and zero-carbon propulsion systems.
All parties connected to international shipping need more fully to address the challenge of
climate change. To meet extremely challenging global emissions reductions targets in the
next few decades, the absolute scope for emissions from shipping will have to be severely
circumscribed.




Environmental Audit Committee 5

Introduction

1. In 2006 we conducted a major inquiry into reducing carbon emissions from transport.’
Emissions from shipping received very little coverage in the evidence we received, and our
impression then was that “there may be insufficient attention, from both governments and
NGOs, on this issue to generate the kind of pressure [...] required to generate a timely
solution.” In our Report, Reducing Carbon Emissions from Transport, we said emissions
from shipping had been overlooked by the Government when setting out its climate
change policies. The UK Climate Change Programme Review (CCPR), published in March
2006, contained little on shipping (what it said is reproduced in full in Box 1).

Box 1 The full content on shipping in the 2006 UK Climate Change Programme Review

The UK is also playing an active role in reducing emissions from Shipping.

In the medium to long term, technological improvements may deliver carbon savings. For example,
developments in marine engine manufacturing, the use of propulsion systems other than diesel
engines and alternative fuels could all offer ways to cut carbon dioxide emissions.

Working within the International Maritime Organization (IMO), the UK made a significant
contribution at the latest Maritime Environment Protection Committee (MEPC) negotiations on the
adoption of Interim Guidelines for Voluntary Ship CO2 Emission Indexing for Use in Trials. Ships
under the United Kingdom flag are being encouraged to participate in these trials, which will help
identify a ship’s greenhouse gas index.

Source: Defra, Climate Change—The UK Programme 2006, Cm 6764, March 2006, p 73

2. The only concrete action point was the encouragement of UK shipping to participate in
voluntary trials to help compile an index of the carbon efficiency of different ships. As part
of this inquiry, we asked the Government how many UK ships had participated in such
trials. It said:

Although the Maritime and Coastguard Agency provided guidance for UK flagged
ships, in case they wished to take part, none ended up being involved in the trials of
the CO, index.’

Size and nature of the problem

3. A recent study for the International Maritime Organization (IMO) estimated that
international shipping was responsible for annual emissions of around 843 million tonnes
of carbon dioxide (MtCO) in 2007, or around 3% of total man-made carbon emissions.*
To put this in perspective, “international shipping” would come just after Germany and
just before the UK in a league table of emissions sources.” Only six countries produce more
greenhouse gases than international shipping. Shipping emissions are reported to have

1 Environmental Audit Committee, Ninth Report of Session 2005-06, Reducing Carbon Emissions from Transport, HC
981

Environmental Audit Committee, Reducing Carbon Emissions from Transport, para 11
Ev 84
Ev 21

u A W N

Ev 1
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doubled since 1990 and by 2050, in the absence of regulations to limit them, they are
projected to grow by a factor of 2.4 to 3.°

4. Tackling emissions from shipping is complicated by the international nature of the
industry. Ocean-going ships buy their fuel from locations all around the world, and burn it
(thereby emitting CO,) in journeys between different countries; this makes it difficult to
measure and attribute their emissions to individual nation-states. Because of these
difficulties, international shipping was excluded from the targets set by the Kyoto Protocol.
The Kyoto Protocol handed developed economies the responsibility of working through
the International Maritime Organization (IMO) to pursue curbs on shipping emissions.
There has not yet been any agreement within the IMO on a scheme for capping global
shipping emissions.

Focus of this inquiry

5. In this report we follow up our earlier inquiry and examine what efforts the Government
is making in three main respects:

e Negotiations to tackle shipping emissions at an international level (within the IMO, the
UNFCCC,” and the EU);

e Measures by which the UK is to take into account its share of international shipping
emissions in domestic carbon budgets (through the Climate Change Act 2008); and

e Support in the UK for operational improvements and technological R&D aimed at
reducing emissions from shipping.

6 Ev21

7  Adopted at the 1992 Rio Earth Summit, the United Nations Framework Convention on Climate Change has the goal
of avoiding “dangerous” human interference with the climate system; it is the central international forum for
negotiating global agreements on limiting greenhouse gas emissions.
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Shipping and global climate change goals

6. Shipping emissions are a serious problem for international climate change policy, both
because they are growing and because there is a risk of considerable delay before they are
brought under control. Their growth contributes to the continuing increase in CO,
emissions on a global scale. The longer carbon emissions continue to rise, the harder it will
be to stabilise the level of greenhouse gases in the atmosphere at a “safe” level—since this
depends on the volume of CO, already emitted in preceding years.® A delay in establishing
a global cap on shipping emissions means that steeper cuts in CO, will have to be made by
other sectors of the global economy.

7. Witnesses from the Tyndall Centre for Climate Change Research stressed the urgency
with which cuts in global carbon emissions are needed and pointed out that the shipping
sector will have to make—ultimately very substantial—cuts of its own.” Dr Terry Barker
said the need to decarbonise all economic sectors, including shipping, had become more
critical following recent scientific findings on the potential for dangerous climate change."
To have a good chance of meeting the UK’s 2°C target, he said,

[...] all sectors will need to substantially decrease their carbon footprint and even
completely decarbonise by 2050 or earlier. Comprehensive policies will need to be in
place by 2012 with action to 2020 if the rise in [shipping and aviation] emissions is to
be checked, let alone reversed."

8. In October 2008 the Committee on Climate Change recommended that the UK should
cut its emissions by at least 80% by 2050, based on an implicit target for cutting worldwide
emissions by at least 50%.'> This was based on an assumption that global emissions must
peak by as early as 2016." In January 2009, Lord Stern and a number of other leading
figures from politics, economics, and climate change research, recommended that “cuts in
[global] emissions of 50% by 2050 relative to 1990 should be the absolute minimum for
target reductions and the aim should be to make cuts as close to 80% as possible if the cost
is not prohibitive”."* They concluded: “Scientific evidence shows world emissions must
peak and decline in the next 10-15 years, to keep the door open for climate stabilization.”"

8 Scientific debate continues as to the lifetime of increases in atmospheric concentrations of CO, from current
emissions, but a considerable proportion is expected to remain in the atmosphere for centuries, or even millennia.
See “Carbon is forever”, Nature Reports Climate Change, 20 November 2008, www.nature.com/climate

9  Tyndall Centre for Climate Change Research, Tyndall Briefing Note No. 26, June 2008, p 1
10 Tyndall Centre for Climate Change Research, Tyndall Briefing Note No. 26, p 1
11 Tyndall Centre for Climate Change Research, Tyndall Briefing Note No. 26, p 1

12 Letter from Lord Turner of Ecchinswell to Secretary of State for Energy and Climate Change, Rt Hon Ed Miliband MP,
7 October 2008, www.theccc.org.uk/pdfs/Interim%20report%20letter%20to%20DECC%20SofS.pdf

13 Committee on Climate Change, Building a low-carbon economy—the UK’s contribution to tackling climate change,
December 2008, pp 21-5

14 World Economic Forum Global Agenda Council on Climate Change, Shaping an Opportunity out of a Crisis, January
2009, www.undp.org/climatechange/docs/GACmessage.pdf

15 World Economic Forum Global Agenda Council on Climate Change,
www.undp.org/climatechange/docs/GACmessage.pdf
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9. We are concerned that the shipping industry is reluctant to engage with the need to cut
its own emissions in absolute terms. We heard widespread acknowledgement of the
seriousness of climate change and the need for measures to improve the carbon efficiency
of shipping. But there was an equally widespread belief that total emissions from shipping
would continue to grow—and that they should be allowed to. The Chamber of Shipping
(CoS) told us that “the shipping industry is absolutely committed to reducing its carbon
footprint”, but that “in absolute terms, emissions from shipping will grow steadily for the
foreseeable future”.'® The CoS explained: “This is because shipping [...] responds directly to
growth in world trade (without which expansion in the world economy could not occur)
and that growth is likely to be greater than the achievable carbon reductions.”” Almost
exactly the same points were made by the IMO Secretariat.'® The Chamber of Shipping has
endorsed the idea of emissions trading' but this was seen as a mechanism by which others
could be paid to make reductions that the shipping industry could not make.*

10. The written evidence we received from the Government said “shipping emissions must
be tackled and [...] the shipping sector must operate under carbon limits.” But the
ministers we spoke to, Joan Ruddock MP (Parliamentary Under-Secretary of State in the
Department for Energy and Climate Change) and Jim Fitzpatrick MP (Parliamentary
Under-Secretary of State at the Department for Transport), were unable to say whether this
meant shipping should make an absolute (as opposed to relative) cut in its emissions.**

11. Rather than dividing up global shipping emissions and attributing a share of them to
each country, the Government, in line with much of the international community, appears
to favour excluding them entirely from national emissions registers and targets, and
treating them as belonging to a truly international sector.” Joan Ruddock MP explained to
us that, domestically, the UK has agreed a target of an 80% cut by 2050 “because that is
what we consider to be our contribution to a stabilisation goal of a 2°C temperature rise.”
The logic of treating shipping as a sector outside any national borders is that it ought to be
incorporated into the same kind of projections that yielded national targets for the UK, and
given its own emissions reduction targets.

12. The shipping industry would appear to welcome greater clarity on the targets for
reducing emissions that the global shipping industry should face. Robert Ashdown, Head
of Technical Division at the Chamber of Shipping, told us:

[...] I think that the UK could do more to talk about what it means in terms of targets.
Not a single paper put into the IMO [by any national government] has discussed

16 Ev30
17 Ev30
18 Q57, Ev 20-1

19 “Leading the Way: the UK Chamber of Shipping response to global warming”, Chamber of Shipping press release,
15 December 2008

20 Q102
21 Ev66
22 Qqg252-5
23 Q282
24 Q254
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what they think an appropriate target for shipping emissions reductions is. Because
we do not know the target, that makes life very much harder for us in industry, to try
and evaluate the most appropriate scheme for us because it may be that the most
appropriate market-based instrument will be dependent upon the target of the
emissions the government sets.”

13. Policy must have a rational basis. Given the absence of a consensus within the
international community, the Government should take the lead in determining what
level of emissions from shipping would be compatible with delivering the objective of
limiting the rise in global temperatures to 2°C. This should be used in turn to
determine targets for emissions from shipping in 2020 and 2050. The Government
should then use these global figures to inform its policies and actions by making an
estimate of the UK’s share of the global total. The Government should commission
research on recommended targets for shipping emissions in 2020 and 2050, and for the
trajectory of emissions that should link them.

25 Q118
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Progress of international negotiations to
tackle CO, from shipping

14. Under the Kyoto Protocol, industrialised nations, listed in Annex I to the United
Nations Framework Convention on Climate Change (UNFCCC) were assigned binding
targets, aimed at reducing their annual greenhouse gas emissions by an average of 5.2% by
2012, relative to 1990 levels. Developing economies, including Brazil, China, India, and
South Africa (the “BRICS” nations), were not assigned national targets. This was in
accordance with the UNFCCC principle of countries bearing a “common but
differentiated” responsibility for making cuts in emissions, depending on their economic
capacity. Emissions from international shipping and aviation were not included within any
targets as there was no agreed methodology for attributing such cross-border emissions to
individual countries. Article 2.2 of the Protocol stated that “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.”” The UNFCCC Conference of Parties will meet in Copenhagen in December
2009 to try to agree a successor to the Kyoto Protocol. It is unlikely the IMO will be able to
present an agreed proposal to this meeting.

Progress towards an international agreement

15. The international nature of shipping has made it difficult to find an agreement to limit
emissions that applies only to developed economies. Negotiations have been hampered by
the difficulty encountered in reconciling the approach favoured under the Kyoto Protocol,
which recognises “common but differentiated” responsibility, with the approach
traditionally taken in the IMO, which has been to find solutions that are applied equally
across the globe. The blame for this would appear to be shared between a lack of priority
shown by Annex I nations and the blocking actions of developing nations within the IMO.

16. While we heard repeated tributes to the efforts of the IMO Secretariat to foster an
agreement,” the evidence from Gillian Reynolds, Principal Environment and Sustainability
Adviser at Lloyd’s Register, suggested that this interest in climate change in fact came very
late in the day:

In 2005 most of the activity on [the environment ...] was almost exclusively directed
to the SO, and NOx [air quality] issue. Then there came along the realisation of the
seriousness of the greenhouse gas emission issue. For the past year or so IMO have
been trying exceptionally hard to get discussion and agreement on this matter [...]*

26 The Montreal Protocol is aimed at reducing emissions of gases which destroy the ozone layer; some of these are also
greenhouse gases.

27 Kyoto Protocol to the United Nations Framework Convention on Climate Change, Article 2.2
28 Q208, Q258
29 Q208



Environmental Audit Committee 11

Mark Major, a senior official at the European Commission, told us that it was not until
2006 that the IMO announced a timetable for discussion meetings on greenhouse gases
leading to the Copenhagen Conference; and that in 2008, while the IMO had held three
one-week meetings on this issue, there had only been talk about principles, with nothing
concrete decided.”

17. The increased interest shown by the IMO Secretariat in recent years may be a result of
the threat by the European Commission that it would take unilateral action if progress was
not made, and the possibility that the UNFCCC might adopt an agreement on shipping at
Copenhagen independently of the IMO. Pressure might be applied if an agreement can be
reached outside the IMO process and then imported into it. An agreement (possibly on a
regional scale) might be faster and easier to achieve outside the IMO processes, and such
external negotiations might pressure the IMO to make faster progress. With a view to
stepping up the pressure to achieve an IMO-wide agreement, we recommend the
Government maintain a constructive approach within the IMO, while actively seeking
agreements to limit shipping emissions outside the IMO process—notably within the
European Union, and through the UNFCCC.

18. Hopes that a proposal would be agreed by IMO members in time for agreement at
Copenhagen faded last autumn; in early October 2008, a meeting of the IMO’s Maritime
Environment Protection Committee (MEPC) failed to make the progress required for the
Copenhagen timetable. Dr Andre Stochniol, author of one of the main proposals under
discussion within the IMO, told us that the issue was raised too late in the day in October
2008 for there to be proper discussion; the item will next be raised at the July 2009 MEPC
meeting. He said, “This will be too late for the Copenhagen Protocol. The draft text for the
Copenhagen Protocol needs to be ready by June 2009, one month before the next
meeting”.”!

19. Miguel Palomares, Director of the Marine Environment Division of the IMO, was
hopeful that the MEPC meeting in July 2009 could still make “great advances”; he
suggested that the IMO might be able informally to present one or more proposals for
consideration at the Copenhagen Conference.”> He admitted that progress had been
difficult, and laid the blame at the feet of the Kyoto Protocol:

[...] I might say that the wording of [Article] 2.2 of the Kyoto Protocol itself might
have been somewhat in the way of more speedy progress in this. The article starts by
saying that the parties included in Annex 1 (that is industrialised countries) shall
pursue limitation or reduction of greenhouse gas emissions from [...] shipping
through the IMO. This is being read by some members as saying that only Annex 1
countries have the obligation to pursue this reduction [...]*

Mr Palomares explained that this was considered to be contradictory to the IMO’s
principle of applying its regulations to all the world’s shipping, irrespective of nationality.

30 Annex
31 Q30
32 Q80
33 Q68
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Moreover, given the international nature of the industry, the attempt to restrict regulations
to Annex I countries would face severe practical obstacles.*

20. In Mark Major’s view there were no reasons in principle why such practical obstacles
could not be overcome, and nor was there anything intrinsically incompatible between the
principles of the Kyoto Protocol and those of the IMO.?” He agreed that the key stumbling
block so far had been the sensitivities of developing countries; they appeared unwilling to
concede the principle that they—even in the form of ships under their flag—should be
subject to national emissions targets, much less to discuss the details of what contribution
each of them should make, prior to the Copenhagen Conference.”® Gillian Reynolds had a
similar view and told us: “For the past year or so IMO have been trying exceptionally hard
to get discussion and agreement on this matter; but there has been [...] this well
orchestrated union of non-Annex 1 countries preventing any progress on the matter.””’
Joan Ruddock MP said the Government did not expect the IMO to agree a scheme that it
could take to Copenhagen, as some countries were opposed to an agreement, preferring to
wait until after Copenhagen, and all other expected agreements were secured.”®

21. No witnesses believed it was likely that a global scheme to tackle shipping emissions
would actually be agreed at Copenhagen. The consensus of opinion was that it would be
some years before a global scheme would be ready to come into force. Mark Major of the
European Commission believed the Copenhagen Conference could make a useful
contribution if it agreed the principle that international maritime emissions should be
included in national totals, and indicated what size of cuts the global shipping industry
should be making.*® Phillip Andrews, a senior official from the Department of Energy and
Climate Change, expressed a similar view.* Gillian Reynolds was hopeful that progress on
extending national emissions targets to developing countries would lead to progress in
tackling shipping emissions afterwards.” Andre Stochniol thought the international
community might miss out on the opportunity to bring shipping emissions under control
until the Copenhagen Protocol were reviewed, some time in the 2020s.*> Others were more
hopeful that a scheme could still be worked out in the intervening years within the IMO.
Even so, Jim Fitzpatrick MP believed that once agreement on the principles of a global
scheme had been reached, it would still take between two and three years to legislate for it
within the IMO—and if a new IMO convention were required to do this, getting it ratified
would take even longer.*

22. Despite this prognosis, Jim Fitzpatrick MP explained that the Government was “not
completely pessimistic or negative”, partly because:

34 Q68
35 Annex
36 Annex
37 Q208
38 Q258
39 Annex
40 Q260
41 Q21
42 Q30
43 Q260
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If we do not get an IMO agreement then the European position is reserved similar to
our stance on aviation, which is if we cannot get a world agreement then we might
have to look at devising a European scheme to at least start the ball rolling, much as
we have done with aviation coming into the EU ETS in due course.**

23. The European Commission is reviewing the potential measures that the EU could bring
in unilaterally to curb shipping emissions, notably a proposal to include ships visiting EU
ports in the EU Emissions Trading Scheme. (Further potential measures are outlined in the
Annex to this Report.) Mark Major told us the Commission would focus on creating
something that would build on the discussions that have taken place within the IMO, and
could lead eventually to a global scheme.

The role of the UK in international negotiations

24. Several witnesses were critical of the Government’s effort in advancing negotiations
within the IMO on limiting emissions of greenhouse gases from shipping. Three
submissions suggested that, while the UK had been active within the IMO in pushing for
agreement on tackling air pollution, it was not among the leading voices on tackling
climate change.” WWF suggested that one reason for this is that the UK delegation is led
by representatives of the Maritime and Coastguard Agency (MCA) and the Department
for Transport, who have historically dealt with more technical issues (such as ballast
water), rather than by climate change specialists within Defra.* Gillian Reynolds said she
had been a member of the UK delegation and had attended meetings since 1990. She told
us the UK, which normally had a progressive stance on issues within the IMO, had been
rather passive on the issue of cutting greenhouse gases.”” She explained that there was a
disjointedness between the different departments and agencies involved in the UK’s
delegation to the IMO—the Maritime and Coastguard Agency, Department for Transport,
Department for Environment, Food and Rural Affairs (and now DECC), and HM
Treasury.*

25. These criticisms were vigorously contested by the Government. Jim Fitzpatrick MP
told us: “It is our view that we have been the most vocal country in calling for detailed
discussions on the merits of, for example, [emissions trading], and we have submitted
several documents to the IMO over the last few years on these topics [...]”.* He went on to
say that a working group of officials from the Department for Energy and Climate Change,
the Treasury, the Department for Transport and the Maritime and Coastguard Agency met
every four to six weeks to discuss and develop policy on emissions from shipping. He
explained that what the UK was doing at the IMO was overseen at a very senior level; the

44 Q258

45 Ev3, 11,54
46 Ev3

47 Q212

48 Q212

49 Q262
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working party reported to senior officials in the cross-Whitehall Climate Change and
Energy Strategy Board, which reported directly to Cabinet.”

26. Although there are no concrete proposals on emissions from shipping from the UK,
the UK is supporting a Swedish proposal.” Phillip Andrews, from DECC, explained:

There is a tactical point [...] to our interventions, which is we try not to lead talks
[...]: if others are bringing forward ideas we agree with, we should agree with them.
We are seen as [having] very strong views on climate change; we are setting very
strong targets; we are demonstrating the way. Frankly, we waving our flag can scare
some of the more nervous countries on what we are actually proposing. If people are
doing the work and delivering effective ideas we feel it best to come in behind them
as part of consensus rather than be the ones looking to again push the UK kind of
approach. [...]*

27. In our view, those that argue that the terms of the Kyoto Protocol had from the start
doomed any attempts to agree a global deal to failure are failing to recognise the range of
options for unilateral and regional actions, such as efforts by the European Union to get
EU-wide agreement on a scheme. Whatever the practical obstacles to be overcome, there is
no reason in principle why the IMO could not introduce regionally-based schemes that
target Annex I countries. In order to protect their negotiating position at Copenhagen
developing nations have hindered discussion within the IMO. But the lack of progress
towards an agreement reflects equally badly on Annex I countries. This is particularly true
of counties, such as the UK, that have in other forums been vocal about the need to tackle
climate change. It took until 2005 for the UK to submit a paper to the IMO on the use of
emissions trading to tackle emissions from shipping emissions.” The UK has still not
submitted a concrete proposal. Witnesses from the Chamber of Shipping praised the
efforts and influence of the UK delegation within the IMO,* but thought “the UK could do
more to refine an Emissions Trading Scheme.”*

28. We deplore the ongoing delays in reaching a global agreement to tackle greenhouse
gas emissions from shipping. We recommend the Government work with the European
Commission to examine the merits and practicalities of its proposals, with the aim of
achieving practical action as swiftly as possible. We recommend that the Government
follow up its proposals to the IMO on emissions trading with some concrete proposals
or makes clear what alternative solution it is working towards.
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53 “Prevention of air pollution from ships—The potential of emissions trading to reduce carbon emissions from ships”,
paper submitted by the United Kingdom to the IMO Marine Environment Policy Committee, MEPC 54/4/2, 16
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Shipping emissions and the Climate
Change Act

Accounting for emissions from shipping

29. Appearing before us in June 2006, the then Secretary of State for Transport, the Rt Hon
Douglas Alexander MP, told us that the Government’s position was that it should channel
its efforts into securing an international agreement on shipping, and not take domestic
action in advance of such a deal, because of the practical difficulties in unilaterally cutting
the UK’s share of international emissions.”® This policy was reaffirmed in the draft Climate
Change Bill, published in March 2007, where the Government’s proposal was that the UK’s
share of emissions from international shipping and aviation was to be excluded from the
proposed system of legally binding carbon budgets (although there was to be a provision
enabling them to be included at some future date).”” In our Report on the draft Bill we
characterised the Government’s approach as saying: “We don’t have the policy instruments
to deal with this, so [let’s] pretend it doesn’t exist”. Notwithstanding the practical
difficulties, we recommended that international maritime (and aviation) emissions should
be included within the system of UK carbon budgets from the outset.® Our
recommendations on the draft Bill were rejected by the Government.”

30. In October 2008 Lord Turner, Chairman of the Committee on Climate Change (CCC),
wrote to the Rt Hon Ed Miliband MP, Secretary of State for Energy and Climate Change, to
say that international shipping and aviation should not be included within the UK’s carbon
targets and budgets. But he did recommend that they should be included in the
Government’s carbon reduction strategy, implying that other sectors would have to make
steeper cuts if emissions from shipping and aviation were not themselves being reduced.®
Before the Climate Change Bill was passed it was amended to include a clause adding
international shipping and aviation to a list of factors the Secretary of State must “take into
account” when setting UK carbon budgets.®® This was widely understood to mean that
other sectors of the economy would have to make steeper cuts if aviation and shipping did
not make cuts in their emissions.®

31. When the CCC’s detailed advice was published this interpretation was borne out for
aviation but not for shipping. Their advice was that the UK’s share of international aviation
emissions should not be formally included within UK carbon budgets, but the trends in
these emissions should be taken into account in setting carbon budgets for the rest of the

56 See, for instance, Environmental Audit Committee, Reducing Carbon Emissions from Transport, Q719

57 Environmental Audit Committee, Seventh Report of Session 2006-07, Beyond Stern: From the Climate Change
Programme Review to the Draft Climate Change Bill, HC 460, Qq126-7

58 EAC, Beyond Stern: From the Climate Change Programme Review to the Draft Climate Change Bill, para 96

59 Defra, Taking Forward the UK Climate Change Bill: The Government Response to Pre-Legislative Scrutiny and Public
Consultation , October 2007, Cm 7225, para 1.31

60 Letter from Lord Turner of Ecchinswell to the Secretary of State for Energy and Climate Change, 7 October 2008
61 Climate Change Act 2008, section 10
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economy.” The CCC took a different line on emissions from shipping. The

recommendation is that the Government should not take international shipping emissions
into account when setting carbon budgets for the rest of the economy—until emissions
from shipping are included in the EU’s targets for greenhouse gas emissions:

Itis [...] essential that international shipping emissions are allowed for in the setting
of the UK’s carbon budgets. To the extent that these are not falling, for example,
effort in other sectors should be higher to maintain an overall GHG emissions
reduction target derived from a climate objective. But, whereas international aviation
emissions are included in the EU’s 20% and 30% GHG targets, international
shipping emissions are not included. The implication is that international shipping
emissions are not accounted for in our carbon budget proposals, which are derived
from the EU’s targets.®*

32. The CCC recommended that the UK should press for the EU to include the EU’s share
of international shipping in its 2020 emissions targets. Only once such agreement was
reached should the UK tighten its carbon budgets to reflect the extra effort needed by the
rest of the economy to account for shipping emissions.® The CCC recommended it should
report annually on the proportion of international shipping emissions that could be
attributed to the UK.

33. The Committee on Climate Change’s rationale for recommending that the
Government should not take action in advance of agreement by the EU was as follows:

i. Itisnot clear how to measure the UK’s share of international shipping emissions;

ii. If the UK were to act unilaterally, resulting in a tightening of its carbon budgets, it
might cut its emissions more steeply than required to meet its share of the EU’s
2020 target. The result of this might be that other EU Member States act as “free
riders” on the additional efforts of the UK, thus choosing to do less than was
required of them to meet the EU target. As the CCC put it: “In this event, there
would be a financial implication for the UK with no environmental benefit”;

iii. Even if other EU Member States were not to relax their targets in response,
unilateral action from the UK would only have a small environmental impact.”’

34. We are not entirely convinced by the CCC’s objections to unilateral action, either that
the UK would suffer financially for no net environmental benefit, or that the
environmental benefit would only be small. Crucially, the CCC seems to be ignoring the
possibility that, by acting in advance of other nations, the UK could help to break
diplomatic logjams and encourage other countries to follow suit. We agree with the
Committee on Climate Change that the Government should work to secure the
inclusion of shipping emissions within the EU’s climate change targets. But we do not

63 Committee on Climate Change, Building a low-carbon economy, p 323
64 Committee on Climate Change, Building a low-carbon economy, p 332
65 Committee on Climate Change, Building a low-carbon economy, p 307, p 332
66 Committee on Climate Change, Building a low-carbon economy, p 332

67 Committee on Climate Change, Building a low-carbon economy, p 332
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see why shipping should be treated differently from aviation. We recommend the
Government consider taking international shipping emissions into account in setting
UK carbon budgets from day one, in a similar fashion to emissions from international
aviation.

35. This recommendation raises a number of questions, not least: what is the size of the
UK’s share of international shipping emissions (and how to measure them, and ensure this
is consistent with the totals for other countries)? The Committee on Climate Change is
certainly right to say there is no clear agreement on how to measure the UK’s share of
international shipping emissions. This matters so much because of the wide discrepancy
between results, depending on which methodology is chosen; according to the
Government, the UK’s share has an estimated range of between 7 and 24MtCO..%®

Measuring emissions from shipping

36. The method currently used is based simply on the records of fuel sold from
international shipping fuel bunkers in the UK and dependent territories. (This is in
keeping with international convention: although international shipping emissions are
excluded from its Kyoto and domestic targets, the Government is obliged to record these
figures in an annex to its national emissions accounts.) On this basis, the UK’s share of
international shipping emissions stood at 6.9MtCO, in 2007, virtually unchanged from its
emissions of 6.7MtCO, in 1990.” If figures for bunker fuel sales globally were reliable
(which they are not) then fuel sales could provide a reasonable estimate of global emissions
from shipping. But they are not suitable for apportioning emissions to different countries;
bunker fuel sales in the UK are not a guide to the UK’s share of global emissions. Ships may
choose to refuel in a particular country for a number of reasons; some ships visiting the UK
may not take on a full load of fuel here if they have just refuelled in another European port.

37. This underlines the importance of measuring and acting on the UK’s share of
international shipping emissions. Only if we have accurate figures for international
shipping (and aviation) emissions can we know whether UK carbon emissions have
actually gone down since 1990. There was some confusion over this point during our
evidence session,”” and we asked the Ministers to send us a written note. Their
supplementary evidence included the figures presented in Table 1, and stated categorically:
“both on a CO; only basis, [...] for all GHGs, and based on bunker fuel methodology, UK
emissions have reduced”.”!

68 Ev67-8

69 Greenhouse gas emissions arising from use of fuels from UK 'international bunkers', Defra,
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Table 1 UK emissions including international shipping and aviation

UK Emissions with and without international aviation and shipping, calculated by bunker fuel sales

CO; Only (MtCO;) All Kyoto GHGs (MtCO:e)
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1990 593.5 15.7 6.7 615.9 774.9 15.9 6.7 797.5
2006 555.9 35.6 6.8 598.3 653.8 36.0 6.9 696.6
1990-2006 -37.7 19.9 0.1 -17.7 -121.1 20.1 0.1 -100.9
(absolute)

1990-2006 6.3% 126.2% 1.9% -2.9% -15.6% 126.2% 1.9% -12.7%

Source: Ev 85

38. We agree with the Government that, including the UK’s share of international shipping
and aviation emissions as they are currently measured, UK CO, has gone down by around
18 million tonnes from 1990 to 2006, a fall of around 2.9%. This itself would put UK
emissions a long way short of the Government’s target of cutting CO, emissions by 20% by
2010. We also agree with the Government that the method of calculating the UK’s share of
international shipping emissions is unreliable. Joan Ruddock told us: “[I]t undoubtedly
underestimates the emissions from shipping [...] I know there was a period in which
measuring from bunker fuels we seemed to be on a plateau but actually we know that trade
was growing.””* If the UK’s share of international shipping emissions were 24MtCO,, at the
upper end of the Government’s estimate (calculated using a different methodology to
recording bunker fuel sales), total emissions in the UK would be around 18MtCO, higher
in 2006 than the Government’s evidence suggested, and UK carbon emissions would not
have gone down at all since 1990.

39. The evidence we received discussed a number of alternative methodologies for
measuring the UK’s share of international shipping emissions. The Tyndall Centre
suggested that, given the correlations between economic activity and demand for imports,
a better reflection of a country’s contribution to shipping emissions would come from
dividing total emissions from global shipping (calculated from global bunker fuel sales) by
each country’s share of global GDP. For the UK, this would result in much larger figures
(for 2005) of around 30MtCO,, or around 5% of total UK CO, emissions.””? WWEF
advocated a route-based system of accounting: e.g. emissions of ships on routes that end at
a UK port would count to the UK. The Government confirmed it was looking at the merits
of a number of different methodologies, including estimating the emissions arising from
vessels’ activities in UK waters.”* None of these alternatives is without its problems (see Box
2). The current methodology for calculating international shipping emissions
underestimates actual emissions. The Government must produce a more accurate
estimate, and state what effect this would have on total UK CO, emissions were it to be

72 Q288, Q303
73 Based on global estimates, as per the IMO, of global shipping emissions of around 800MtCO..
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taken into account. We recommend that the Government consult on the methodology
it should use to calculate the UK’s share of international shipping emissions.

Box 2 Difficulties with alternative methods for calculating national shares of global shipping
emissions

Allocation of global shipping emissions to each country, in proportion to its share of
global GDP: One problem with this is that there are not comprehensive figures for bunker fuel sales
from all countries, thus the reported global emissions total, from which national totals would be
calculated, is thought to be too low. Alternatively, a global total could be estimated—though this
would be subject to uncertainty and controversy.

Another problem is that, under this proposal, there would be no link between the actions of a
government (other than by reducing its share of global GDP) and the emissions that would be
attributed to it. Thus there would be no direct incentive for any government to seek to accelerate
the carbon efficiency of shipping over which it had some authority.

Allocating emissions to a country, based on the journeys made by each ship docking there
(route-based allocation): The main problem with this methodology is that much shipping (e.g.
container ships) may dock in several countries on a single journey. Jesper Kjaedegaard of Maersk
explained: “Imagine a ship that comes in from, say, Asia calling at three or four ports in Asia, calling
at one port in the Middle East and maybe one in Egypt before it reaches Europe, how do we assign
the emissions on that particular voyage, to a particular port or a particular region? It would be very,
very difficult to manage.”

In addition, this method might encourage ship operators to make unnecessary calls in port in order
to evade or reduce any financial penalties imposed on the basis of distance of individual journey legs
between ports. For instance, the Government argued to us that this method could result in “the
establishment of hubs just outside the states implementing the measures e.g. if implemented by the
EU, at the African Mediterranean coast, this will lead to increased emissions, transport delays and
increased shipping costs.”

Allocations to a country, based on the emissions arising from shipping cargo from one
port to another: The advantage of this proposal is that it would get around the difficulty discussed
above, of ships calling at several ports, since it would track the whole journey of cargo containers,
from whichever port they were loaded on, to whichever port they were unloaded. The chief
disadvantage is that it would potentially be very complicated to administer.

Other allocation methods

Other suggested methods have their own problems. As previously referred to, allocation on the basis
of bunker fuel sales may be inaccurate and is vulnerable to evasion, if ship owners decide to buy fuel
in countries outside any carbon pricing or reduction regime. Allocation on the basis of nationality (or
“flag") of shipping would be highly unreliable, given that ships can easily be “reflagged” to avoid
state regulations. The Government also reports that one of the methods it is considering, vessel
activity within national waters, is “data hungry and hence costly”.

Source: Q103, Ev 68

40. Another key question is whether, in advance of any international market-based
instrument, the Government should take direct action to reduce the UK’s shipping
emissions (rather than simply leave them alone, and make correspondingly greater cuts in
emissions from the rest of the economy)? This idea received sharp criticism from the
Chamber of Shipping. Robert Ashdown argued that any unilateral attempt by the UK to
impose some form of carbon charge would simply lead to evasion:

It is very likely then that the container ships would no longer touch at the UK to
deliver cargo; they would perhaps go into Rotterdam and then use feeder ships to
bring the cargo across from Rotterdam so that you only then paid the carbon on the
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very short journey across the North Sea. The entire leg from Asia up to Rotterdam
would be exempt.”

Jesper Kjaedegaard, Vice-President of the Chamber of Shipping, observed:

It would not be very good for Britain if we saw a lot of the bases in Aberdeen and
Peterhead move to Bergen or Germany, simply because there is a fee for calling at
Aberdeen and Peterhead but there is no fee for calling at Bergen. You can service the
North Sea rigs out of both. So we want to make sure it is not detrimental to the
British flag and the British bases.”

Edmund Brookes, Deputy Director-General of the Chamber of Shipping, also raised the
possibility that charges imposed on shipping might lead to “reverse modal shift”, with
freight being moved around the UK by road instead of by coastal shipping.””

41. In pursuing any policy mechanism designed to curb UK shipping emissions, it will
be important to seek to work within a multinational scheme, in order to maximise
effectiveness and minimise evasion. We recommend that the Government push for
agreement within the EU on measures to tackle shipping emissions at a European level.
It will also be important to test policies so that they avoid “reverse modal shift” from
shipping to road freight. Until a European or global agreement is reached, we
recommend that the Government should simply adjust the carbon budgets for the rest
of the economy downwards to compensate for the volume of the UK’s international
shipping emissions.
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Mitigating emissions from shipping

The scope for cutting emissions
Cutting emissions through new technology

42. The majority of evidence we received argued that new technology has significant
potential to improve ships’ efficiency—for instance, through new designs for high-tech
sails and wind turbines. A summary of some of the evidence we received is at Box 3.

Box 3 Technological possibilities for reducing CO: from shipping

Peter Lockley of WWF argued that, unlike the aviation sector, the shipping industry has a number
of unrealised technological options to make substantial reductions in its emissions intensity. He drew
our attention in particular to a new generation of “sky-sails”—essentially large kites “which run out
in front of the ship and describe a figure of eight in order to maximise the pull on the ship.” While
stressing that these have only been demonstrated on a small number of ships to date, he told us that
“in the optimum conditions they save up to 57% of a ship’s fuel.”

Greenwave, the environmental shipping organisation, also extolled the virtues of wind power.
Referring to wind turbines they were developing in the UK (which, similarly, could be retrofitted to
existing ships), they told us that four such “full size wind engines can deliver the same thrust as a
Boeing 737 at take off”; and that: “Average annual savings of 13% can be achieved representing
around 900 tonnes of fuel per ship (for say a 60,000 tonne bulk carrier) equivalent to almost 3,000
tonnes of CO»."”

Gillian Reynolds of Lloyd’s Register told us that the potential for technical measures to reduce
CO: emissions has been estimated at up to 30% in new ships, and up to 20% in existing ships or ships
constructed using present technology. Among the technologies which could improve fuel efficiency
in the short-term, she highlighted recovery of waste heat from engines to heat crew quarters, new
materials to coat hulls and reduce friction in the water, and improved energy efficiency of onboard
electrical systems (e.g., lighting, air conditioning).

The Government has “recently commissioned a Shipping Emissions Abatement Techniques Review,
which examines the technological and operational options for reducing air quality pollutant and
carbon emissions, their applicability, impact costs and potential timescales for uptake.” The
Department for Transport has also published a Low Carbon Commercial Shipping Study (2007) which
concluded that the most promising low carbon technologies were improvements to current
propulsion technologies; and wind-assisted propulsion.

Source: Q22; Ev 95, 55, 69; Low Carbon Commercial Shipping: Summary of results, Department for Transport, 10
January 2007, www.dft.gov.uk

43. While there was optimism about the potential for technological improvements to
improve the efficiency of conventional oil-driven ships, there was much less confidence in
the possibility of new sources of energy to displace fossil fuels altogether.”® In fact, we
received almost no evidence on alternative fuels whatsoever. As an example, when we
asked Edmund Brookes of the Chamber of Shipping, “How much research is going on into
alternative methods of powering ships, other than using fossil fuel?”, he replied: “There
have been nuclear cargo ships in the past but I think that has proven not to be acceptable. I
am not aware of particular research on things like fuel cells and that sort of thing.””

78 For example, Gillian Reynolds told us hydrogen and biofuels might possibly emerge as a solution, but only in the
long term, with wind and solar contributing, but only as a supplementary source of energy. Ev 55
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Operational efficiencies

44. We heard evidence of a number of operational changes that could make a significant
impact on ships’ emissions—things such as “enhanced weather routing, optimized trim
and ballasting, hull and propeller cleaning, better main and auxiliary engine maintenance
and tuning, speeding up ship unloading and slower steaming.”® On the latter point, Peter
Lockley told us: “simply by travelling slower ships can save up to 40 per cent of fuel on
some of the routes.” Jesper Kjaedegaard explained: “It is like your car, the last 20 miles of
speed consumes far more than the first 50, and the same with a ship. If you [...] go down to
20-21 knots you are really saving something like 20-25 per cent of the 0il.”*> The IMO has
calculated that a speed reduction of just 10% across the global fleet by 2010 would result in
over a 23% reduction in emissions.®

Realising the potential to cut emissions
Government investment

45. We examined a number of ways in which the Government could accelerate the
development and deployment of technological and operational improvements. We heard
several appeals for government support, both for R&D into new technologies, and directly
for ship owners, to help them meet the costs of making technological improvements.*

46. All industries might naturally tend to make similar appeals. The Chamber of Shipping
attempted to explain why marine technology was an especially deserving case for state
support: “[Our] industry suffers from fragmentation. There is no major market leader that
has a 20-25% share [and] the size of financial strength to fund the research and
development [...]”® In a specifically British context, the environmental shipping
organisation Greenwave made the further argument that investment in green technologies
would aid regional economic revival by providing good quality jobs based around historic
shipyards.*® Regarding their own programmes, Greenwave told us: “we have, to date, been
unable to identify any assistance from the government to support either our research or the
marketing of the developed solutions.”’

47. The Government told us that there were regular meetings with shipping companies,
owners, manufacturers to discuss support for new technology.*® But it was clear that little is
happening domestically beyond these discussions.* There is no specific budget allocated to
low-carbon marine technology, but funding is available from the Engineering and Physical
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Sciences Research Council, which “has awarded grants for the development of such
technology, such as the Advanced Marine Electric Propulsion Systems (AMEPS) developed
at Strathclyde University.””® The Department for Transport drew our attention to a review
it had commissioned to analyse the most promising methods for abating emissions from
shipping.”*

48. We welcome the fact that the Department for Transport has commissioned a
Shipping Emissions Abatement Techniques Review. We recommend it work together
with the Technology Strategy Board to review the potential for UK universities and
industry to develop these technologies, and exploit the economic opportunities arising
from them.” This review should identify where Government support could help British
researchers, designers, and shipyards to become global leaders in technologies that can
be applied worldwide. We recommend that particular attention should be paid to
technologies that can be retrofitted to existing ships, as this could have the biggest
impact in the short- to medium-term. We also recommend the Government encourage
more research into technologies which offer a genuine alternative to fossil fuels: if
shipping is to be decarbonised it needs truly alternative propulsion systems.

Putting a price on carbon to encourage emissions reductions

49. The IMO has discussed a number of ideas to encourage measures to reduce emissions,
such as adopting ‘slower steaming’ or retrofitting wind turbines. Of these, the only ideas
regarded as having the potential to create a binding international emissions reduction
regime are the proposals for a ‘market-based instrument’—i.e. a scheme that puts a price
on carbon. This could be a tax, a trading scheme, or hybrid of the two, and would create a
financial incentive to cut emissions from shipping.” (see Box 4).

Box 4 The IMERS proposal for a hybrid levy-and-trading scheme

One of the main proposals under discussion at the IMO is for a hybrid tax-and-trading scheme. This is
a based on the design for an “International Maritime Emissions Reduction Scheme” (IMERS),
proposed by Dr Andre Stochniol. Under this proposal, an emissions cap would be agreed for global
shipping. Emissions charges (based on this emissions cap, combined with the market price for CO2)
would be imposed on ships’ journeys, calculated from the amount of fuel used. If emissions remained
above the cap, these would be offset by the purchase of carbon credits from other sectors.

The emissions charges on ships’ journeys would be varied according to different routes to different
countries, in order to achieve differentiation between developed and developing countries. Ship
managers would be responsible for reporting the fuel used for the voyages ended in the previous
month, with COz emissions, and hence charges, calculated from these data. Those who pay for ships’
fuel, typically vessel charterers, would be responsible for payment of emission invoices issued on
monthly basis. As an alternative, the fuel data could be based on the records from international fuel
bunkers.

Dr Stochniol argues that this proposal would be hard to evade, weight charges towards those
countries best able to pay them, and be faster and cheaper to establish than an emissions trading

90 Ev85
91 Ev69

92 The Technology Strategy Board is a non-departmental public body (NDPB), sponsored by the Department for
Innovation, Universities and Skills. It describes its role as being to “stimulate technology-enabled innovation in the
areas which offer the greatest scope for boosting UK growth and productivity” (www.innovateuk.org).
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scheme.

Jim Fitzpatrick told us the Government had reviewed this proposal, but decided that “working out
an emissions charge for a particular ship based on its cargo would be very complicated, given that
many ships have different cargos with various origins and destinations at the same time, so we did
not think that that would be a runner.”

Source: Ev 9-13; Q 279

50. The Government’s preference is for an emissions trading scheme. This would
encourage ship owners and charterers to invest in new technology, and make operational
efficiencies, by utilising the “polluter pays” principle. By placing a cap on the overall
emissions from shipping (whether on a global or regional basis), a cost would be added to
each unit of carbon a ship emitted; ships with lower emissions would gain a competitive
advantage over those with higher emissions, which would have to pay more to buy extra
carbon credits to cover their emissions. Although the Government has yet to bring forward
within the IMO detailed proposals for a trading scheme, there are outline plans by the
European Commission to include shipping within the EU Emissions Trading Scheme. One
option would be to include shipping within Phase III of the EU Emissions Trading Scheme
(EU ETS), whether from its start in 2013, or from some future year.”* In our 2007 report on
the EU ETS, we had recommended that the Government “explore with European partners
the potential of including the maritime sector within a future phase of the EU ETS.” The
Government responded: “we intend to press the Commission to build a robust evidence of
the economic impacts and practicalities involved in pursuing [...] expansion [of the EU
ETS] to shipping.”™*

51. Several witnesses stressed the complications in each proposal, some seeming to suggest
that the practical obstacles would be overwhelming.”” But while it often seemed in our
inquiry that the possibility of designing a viable scheme were hopeless, certain facts pointed
towards there being a solid foundation for a practicable and effective solution. First, ships
are required to hold their fuel receipts for the past three years; and all fuel suppliers are
obliged to keep copies for the same length of time.”® Second, two British companies—
Martek Marine, and Cascade Technologies—told us they had developed technology that
could be fitted to ships to measure their actual emissions, and to allow this information to
be collected anywhere in the world in real time.”” Indeed, the Chamber of Shipping told us
there was no technical problem in recording the actual emissions from individual ships.'®
Third, all ships have to dock somewhere, which means governments have the opportunity
to enforce compliance of individual vessels through port state control, as a condition of
entry.'"!

94 Other potential options for EU action are also listed in the Annex.
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52. It is not technically difficult to measure emissions; the difficulty is the political
question of how they are apportioned. We believe it would be technically feasible to
establish an international emissions control regime—whether on a regional or global
basis—that could accurately charge (or require carbon permits from) each ship
according to its actual emissions, and securely enforce and verify compliance. A truly
global regime would be ideal, but while this is negotiated and constructed we
recommend the Government work with European partners to establish a scheme that
applies across the European Union.

53. The Government justifies its support for emissions trading in preference to fuel levies
because, it says, trading schemes ensure a minimum level of carbon savings by placing a
cap on emissions. Joan Ruddock MP said: “we do believe that the best way is to find some
form of emissions trading where that is accompanied by a very specific cap. That is the
only guaranteed way to get reductions.”’®* But the Government won’t say what specific
caps should be applied to shipping. Indeed, one of the papers the UK submitted to the
IMO stated one of emission trading’s advantages was that it:

[...] avoids the need to address the unanswerable question as to “what should the
shipping industry be allowed to emit”. The shipping industry will be a player in the
emissions reductions markets as well as in all its existing markets, and its participants
will themselves adjust their activities and emissions as they strive to be profitable in
that context.'®

54. The experience of Phase I of the EU ETS was that too loose a cap meant the system
failed to cut emissions at all. Whatever system is imposed to reduce emissions from
shipping, there must be an effective overall cap. The Government’s position on the use of
emissions trading to tackle greenhouse gas emissions from ships is too vague. It
promotes emissions trading because this is said to impose a definite cap on emissions
but will not discuss what cap shipping should be given, nor what cap any wider schemes
shipping is linked to should have. We recommend the Government clarify what cap
should be imposed on emissions from shipping in any trading scheme.

55. We examined one further issue common to all these proposals: whether in practice
putting a price on carbon would actually drive any changes in behaviour or investment,
and achieve any significant reductions in emissions from shipping. A number of
witnesses—notably Terry Barker—argued strongly that once a market-based emissions
scheme were applied to shipping, the industry would have an economic incentive to
become more fuel-efficient and invest in greener technology.'” However, the same
proponents of carbon pricing also tended to argue that it would be relatively easy for ship
owners to pass on the extra costs to importers; and that end-consumers would be unlikely
to notice any difference. Dr Stochniol, for example, suggested that a 5% levy on shipping
fuel would translate into an increase in final prices of goods transported by sea of only
0.1%—so that “when I import [a] car from Malaysia costing 5000 dollars, I will only have
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to pay five dollars”.!® Dr Barker was certain that even if it were easy to pass on the extra
costs, ship owners would still respond to a carbon charge by seeking ways to reduce their
emissions.'” Nevertheless, if it were very easy simply to pass on the costs of a carbon
charge, we would have some concerns about the effectiveness of any proposed carbon
pricing scheme. Given that carbon pricing lies at the heart of its strategy on shipping
emissions, we recommend the Government commission research on the relationship
between: (i) levels of charges; (ii) changes in ship owners’ investment decisions and
operational practices; (iii) consumer behaviour; and (iv) the impact on emissions.

The contribution of trading schemes to funding for adaptation

56. The Government’s position on proposals to use a market-based scheme to raise
revenue for climate change adaptation in developing countries is not clear. Jim Fitzpatrick
MP told us that one of the reasons the Government was in favour of an emissions trading
scheme for shipping was because it could raise funds for climate change adaptation.'””

57. Elsewhere, according to Peter Lockley, the Government has argued against proposals
for a scheme designed to work in this manner. He said that the Government’s position was
inconsistent'*® because of the actions of HM Treasury:

The problem with the UK position is that they do not have a credible story to tell
about how we would spend that money if we were to raise it, because they are
opposed to any international form of taxation. Shipping is a global industry. We
would advocate a global body to collect that revenue and then to feed it into a fund
managed by the UNFCCC to do the climate work, the adaptation and mitigation.
The UK explicitly stated they would be opposed to that because international
taxation harms our national sovereignty, therefore they cannot really sell the
proposal to the developing countries because the developing countries do not believe
they will ever see the money [...]'”

58. In addition to concerns over the distribution of revenues by an international body, the
Government also has objections to the principle of hypothecating revenues to any
particular end. For example, Joan Ruddock MP told us:

I think one could not entirely close off the possibility that [...] there might be some
hypothecation, but as a principle [...] hypothecation is something that we do not
accept for ourselves and we do not believe it should be imposed in an international
agreement.'!’

This seems at odds with Jim Fitzpatrick MP’s statement, which specifically cited the raising
of funds for adaptation as one of the Government’s reasons for supporting a trading
scheme.
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59. Another argument against hypothecation made by the Ministers was that it is bound up
with proposals for a levy on shipping fuel, rather than an emissions trading scheme. Joan
Ruddock MP argued that a levy “is not accompanied by any limit [on emissions, ...] it
simply takes money but says, ‘Go on growing’ [...]”, whereas emissions trading schemes
impose a definite cap on emissions."’ This might have been an argument against
introducing a levy, but it was not an answer to the question we had asked, which was about
why the Treasury was opposed to hypothecating revenues from a market-based
instrument. After all, hypothecation is not solely an issue for carbon levies. Indeed, the
Minister confirmed that the issues relating both to hypothecation as a principle, and to the
distribution of revenues by an international body, would equally apply to auctioning
permits under an emissions trading scheme.'*?

60. Government statements on the potential for an international scheme to curb
shipping emissions to raise funds for climate change adaptation in developing
countries are unclear. The Government appears to support this as an objective; but it
also has concerns over the distribution of such funds by an international body, as well
as appearing simply to oppose hypothecating revenues from emissions trading schemes
for this purpose. We recommend the Government explain precisely what its position is,
and how it proposes to overcome its objections—given that any proposed scheme,
whether a levy or a trading scheme, will involve the collection and disbursement of
international funds, at least partly for the express purpose of assisting developing
nations with mitigation and adaptation.

The IMO Design Index and Operational Index

61. While the IMO Secretariat did not expect a proposal for a market-based scheme to be
agreed in time to take to the Copenhagen Conference, it was more hopeful in the case of
proposals for an Energy Efficiency Design Index and Operational Index;'"’ the
Government shared this expectation.'* The Design Index is intended to help those who are
commissioning new ships to compare the fuel efficiency implications of different design
features—for instance, hull shape, choice of propeller, the use of wind turbines, and waste
heat recovery systems. The proposal for the Operational Index is for a voluntary scheme,
which would enable ship owners and operators to evaluate the performance of their fleets,
with regard to fuel efficiency and CO, emissions.'"

62. We heard some fairly disparaging evidence as to the likely impacts of both measures.
Mark Major told us there had been considerable discussion at IMO meetings in 2008 about
the Design Index; but that there had been no agreement on when it would come into force,
which vessels it would be applied to, how it was going to be enforced, how it would be
tightened, or what quantity of emissions it would abate.!'® Peter Lockley cautioned that, in
seeking to make the energy efficiency implications of a multitude of design features
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comparable, the proposed Design Index might be too complex to be effective. In particular,
he warned that “with a formula that complicated there would be a lot of possibility for
gaming the system”.'"” Gillian Reynolds said its impacts were uncertain, and what effects it
would have would only be apparent in the long term, as it would only apply to new ships."'®
This latter point was echoed, not just by Andre Stochniol,'""” but by the IMO Secretariat
itself, Miguel Palomares telling us: “we will have to wait to see the benefits of that until
those ships are built and operating.”**

63. Evidence we received on the merits of the proposed Operational Index was scarcely
more promising. Mr Palomares was confident that it would be a useful tool, helping ship
operators to monitor whether any operational efficiency measures they were taking were
having an effect.’® However, Gillian Reynolds stressed that it was not going to be
mandatory; and not just this, but it was only going to apply to individual ships.'** Godfrey
Souter, Head of Branch, Shipping and the Marine Environment, at the Department for
Transport, said the Government was pressing within the IMO for the Operational Index to
be made mandatory for new ships.'” When asked what impact this would have on
emissions, he replied, “our aspiration is to drive efficiency by 10% by 2020 and 30% by
20507, but admitted, “that is aspiration.”*

64. We are unimpressed by the evidence we have heard on the ambition, rigour, and
likely effectiveness of the proposed Energy Efficiency Design Index and Operational
Index. The weakness of the latter is particularly disappointing, given that very simple
operational measures (such as slower steaming) have a significant potential to reduce
carbon emissions quickly, and often without large investments. We commend the
Government’s efforts towards getting agreement on making the Operational Index
mandatory for all new ships. We recommend that the Government, working with the
European Commission, explore other measures to encourage or compel shipping
operators to improve efficiency. We note, for example, that in California the Ports of Los
Angeles and Long Beach have implemented a speed reduction programme, providing
financial incentives for ships that remain below a certain speed within 20 nautical miles.'*
This could provide a model for cutting speeds within UK or EU coastal waters.

Portside regulations

65. We heard from Mark Major that among the options under consideration by the
European Commission was a proposal to vary port dues (the charges levied by ports to
allow ships to dock), according to the environmental performance of different ships;
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though he cautioned that this might be complex to implement.'* We asked representatives
from the UK’s major ports what they made of this proposal. Alan Cartwright (of the Port
of London Authority, and an advisor to the UK Major Ports Group) thought they could
work, but that it would be difficult to mandate it in this country since British ports are
private enterprises, not state-controlled like many of their continental counterparts.?’
Howard Holt (of Dover Harbour, and the British Ports Association) posed the more
fundamental question of whether giving greener ships priority would have a beneficial
impact overall, if it meant dirtier ships remained in port, emitting pollution, for longer.'**
On the basis of this evidence, we believe further research is needed. We recommend that
the Department for Transport review the benefits, practicalities and costs of variable
port dues, according to the environmental performance of different ships. In doing
this, it should work with the European Commission, with the aim of harmonising
policy across EU ports.
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Air quality and non-CO. contributions to
climate change

66. The harmful effects of shipping emissions extend beyond carbon dioxide. Ships also
emit sulphur oxides (SO,), nitrogen oxides (NOx), black carbon and particulate matter.
NOy and black carbon are significant contributors to global warming. NO, emissions lead
to the creation of ozone, a powerful greenhouse gas, in the lower atmosphere; black carbon
(commonly known as soot) both directly warms the atmosphere and indirectly contributes
to global warming by reducing the Earth’s albedo (thereby increasing the amount of solar
radiation that is absorbed by the earth rather than reflected back into space), especially
where it settles on ice. Ocean-going ships are responsible for approximately 30% of global
NO, emissions,'” and 1.7% of global anthropogenic emissions of black carbon."*® In
addition, both SO, and NO exacerbate the acidification of the oceans (itself one of the
direct effects of increased concentrations of carbon dioxide) by contributing to acid rain.'*!

67. Emissions from shipping fuel are also associated with a variety of adverse effects on
public health. A recent study by James Corbett and others estimated that shipping-related
emissions of particulate matter are “responsible for approximately 60,000 cardiopulmonary
and lung cancer deaths annually, with most deaths occurring near coastlines in Europe,
East Asia, and South Asia.”** The study suggested that: “Under current regulation and
with the expected growth in shipping activity, we estimate that annual mortalities could
increase by 40% by 2012.”"'*

68. This was one area in which we were able to observe grounds for considerable optimism.
Miguel Palomares of the IMO told us: “The 60,000 deaths that [have been] attributed to
ship exhaust gases have been contested in any case, but, come what may, we are very, very
confident that this would be reduced drastically in the near future.”** The reason for his
confidence was the agreement in October 2008 of the IMO’s Marine Environment
Protection Committee to introduce stricter controls on the emission of SO, and NOy
Describing the impacts of these changes, Mr Palomares told us:

These are going to be very drastic indeed. In particular, in the case of sulphur
emissions, the global cap at the moment stands at 4.5 per cent sulphur content in the
fuel. That progressively will be reduced up to 2020, when the maximum sulphur
content in fuel will be 0.5 of a per cent. In emissions control areas like the North Sea,
the English Channel, and the Baltic, this will be reduced by 0.1 of a per cent by
2015.1%
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Compliance with these regulations can be achieved by cleaning either the inputs to a ship’s
engines (i.e. switching to low sulphur fuel) or its outputs (by means of on-board scrubbers,
devices which remove unwanted gases and particles from exhaust emissions). Mr
Palomares was confident these changes would also reduce shipping’s impacts on global
warming, as well as reducing its contributions to ocean acidification (via acid rain) to
negligible levels.'*®

69. While all the witnesses we spoke to welcomed these new regulations, they were divided
on the practicalities of implementation. Peter Lockley cautioned that some IMO member
states were already raising concerns over the costs of implementation, and warned that this
might lead to pressures to weaken the regulations.’”” The Chamber of Shipping gave some
weight to his concerns by warning:

An unwelcome consequence [of these regulations] for shipping in northern Europe
will be an effective doubling of bunker fuel prices from 2015. It is our concern that
this will lead to ‘modal back-shift' —i.e. a decrease in the amount of intra-European
sea-transport and a corresponding rise in the use of road transport. Should this occur
it will clearly have a detrimental impact on overall carbon emissions."**

70. Jim Fitzpatrick MP told us that “the Maritime and Coastguard Agency will be carrying
out a research project in the new year to quantify the cost and benefits” of the
regulations.”” Godfrey Souter said that, leaving costs on one side, shipping companies had
the ability to comply with the new targets.'* Both the Minister and Mr Souter were firmly
convinced that these measures would lead to a significant reduction in the non-CO,
contributions of shipping to global warming."*!

71. We welcome the progress made within the IMO on limiting the emissions of
particulate matter and harmful gases other than CO.. This gives us confidence that
shipping’s environmental impacts from these emissions—on climate change, ocean
acidification, and public health—are being significantly reduced. The Government
must ensure that the tightening of regulations agreed at the IMO last year is conformed
to in practice. The Government ought to investigate the concerns raised by the UK
shipping industry that increased costs arising from these regulations will lead to freight
being transferred from sea to road; but this must not be used as an excuse for watering
down these regulations. Given the superior carbon efficiency of shipping over road
transport, any ‘reverse modal shift’ from sea to road would suggest that road freight was
not paying a fair share for its contribution to climate change; the policy response ought that
road freight bears its proper share of the costs of its greenhouse gas and other emissions.
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Cold ironing

72. The effects of shipping emissions on air quality are inevitably felt most in ports and in
the communities that surround them. Ships in port run their engines in order to power
their on-board systems, continuing to emit pollutants while in berth. Peter Lockley
proposed that “the ports’ authorities themselves could tackle that problem, for instance by
providing onshore electricity, preferably renewable electricity, directly into the ships so that
they did not have to run their engines.”** The provision of shore-side electricity to berthed
ships is known as ‘cold ironing’.

73. Representatives of ports and of the shipping industry argued that ‘cold ironing” would
make little impact on carbon emissions if the electricity were taken from the national grid;
Howard Hold told us: “In the UK, where we generate a lot of our power by coal, are we not
just transferring that from the port to Stoke-on-Trent, or somewhere else?”'** They also
raised a number of practical concerns—not least about the cost of building new
infrastructure; but also about the lack of an international standard for electrical
connections to ships—but agreed that it was possible in principle.'** Alan Cartwright
suggested that:

[...] where significant port developments are going ahead, for example London
Gateway, Bristol, other areas where they are doing that, then it is sensible for them to
put that infrastructure in, trusting that there is a power supply that can be provided
with some kind of environmental benefit.'*

74. Government policy on ‘cold ironing’ appears to be undergoing revision. The
Department for Transport’s Ports Policy Interim Review states categorically that:

[...] we would like to see ports work harder to reduce emissions from ships while
alongside by the provision, where feasible, of shore-side fixed electrical power
supplies to replace ships’ generators while in port (a practice known as ‘cold
ironing’). This can substantially reduce emissions. [... W]e will in future expect
newly developed terminals to make advance provision for ‘cold ironing’ facilities.
We will also expect major ports to formulate plans for introducing such facilities
at existing terminals once a standard [on electrical connections] has been agreed.'*

In evidence to us, however, Jim Fitzpatrick MP said: “the jury is still out on the
quantification of savings that can be made through cold ironing, and the latest information
we have suggests that it would not be substantial [... O]bviously that does contradict the
Ports Policy Review document that we published some little time ago.”* He told us that
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more work was needed on its economic costs and environmental benefits before the
Department could reach a definitive conclusion.'**

75. The provision of electricity to ships in berth is not a priority for climate change policy.
Until grid electricity is decarbonised it would have little impact on carbon emissions,
unless ports installed new renewable energy generating infrastructure; while this would be
welcome, there might be considerable practical and economic obstacles in doing so,
especially at existing facilities. Cold ironing has the potential to make improvements in
local air quality and consequently public health. But this potential benefit might be
diminished by the general improvement in air quality impacts from shipping—especially
in the North Sea—expected to arise from new IMO regulations. We recommend the
Government assess the case for mandating cold ironing to improve air quality in the
UK, taking into account the projected air quality benefits of recent IMO regulations.
The Government should include this issue in its forthcoming national policy statement
on ports. The Government should also consider the potential benefits, as an alternative
to cold ironing, of extending the stricter regulations that will apply to the North Sea to
other coastal waters around the UK.
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Conclusion

76. Tackling the climate change impacts of shipping is necessarily complex. An
international industry, its sources of emissions are, by definition, highly mobile; not only
this, but registration of ships can be transferred swiftly from country to country. Its
emissions are generated in journeys between different nations (often of markedly different
levels of wealth), making it difficult to calculate the size of emissions that should be
attributed to each country. Yet there can be no excuse for the lack of progress within the
IMO in the years since the Kyoto Protocol was signed. That the IMO has yet to reach
agreement even over the type of emissions control regime to take forward, let alone decide
any details—much less bring any scheme into implementation—suggest that it is not fit for
purpose in this vital area.

77. None of the obstacles discussed as reasons for the lack of progress within the IMO is
insurmountable. It is perfectly feasible to track the emissions of individual ships, given they
are obliged to keep their fuel receipts, and that it is straightforward to calculate CO,
emitted from fuel consumed. Nor should it be too difficult to calculate how much carbon
has been emitted on individual legs of a ships’ journey, for the purpose, for instance, of
varying carbon charges according to the port of destination. Most of all, ships must
physically enter a port at some point; it is not as though this were an industry beyond the
control of individual governments. If the EU, for instance, were to introduce one or more
schemes to curb emissions from shipping, the European market for imported goods would
not disappear. Vessels would continue to visit European ports; in doing so, the EU,
through local port authorities, would have the ability to impose compliance with an
emissions trading scheme or levy, or with regulations mandating certain technological or
operational measures designed to improve carbon efficiency. There are many details that
would need to be considered in designing a policy instrument, not least the potential
means by which ship owners might try to evade charges or regulations. But it is clear that a
policy instrument, even if imperfect, is an entirely practical proposition; and an imperfect
scheme would be much better than no scheme at all.

78. Ship owners ought to have a positive attitude towards carbon reduction policies—so
long as these were applied equally to other transport modes. Mark Major argued strongly
that shipping ought to do relatively well out of a carbon-constrained world, given that it is
the most carbon-efficient mode of transport. Terry Barker stressed the potential for large
amounts of air freight to be transferred to ships, with accompanying carbon savings. In
order for modal shift towards shipping to be realised, joined up policymaking would be
required, so as to ensure that any regime that increases costs or imposes carbon limits on
shipping does not act in isolation, which could lead to modal shift back from sea to road or
air.

79. Shipping may be the most carbon-efficient mode of transport, but absolute levels of
CO; in the atmosphere (and oceans) matter more than the efficiency with which they are
produced. All parties, within the shipping industry and responsible for shipping policy,
need to respond more urgently to the challenge of climate change. This means developing
a future path for global emissions cuts that is consistent with avoiding dangerous climate
change, and making shipping fit within these efforts. If globally we are to meet extremely
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challenging emissions reductions targets in the next few decades, the absolute scope for
emissions from shipping is necessarily going to be severely circumscribed. Given the
central importance of shipping to world trade, and to overall economic growth, it should
be a vital interest, not merely of the shipping industry, but of all industries and all
governments, drastically to accelerate R&D into low- and zero-carbon propulsion systems.
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Conclusions and recommendations

Shipping and global climate change goals

1.

Policy must have a rational basis. Given the absence of a consensus within the
international community, the Government should take the lead in determining what
level of emissions from shipping would be compatible with delivering the objective
of limiting the rise in global temperatures to 2°C. This should be used in turn to
determine targets for emissions from shipping in 2020 and 2050. The Government
should then use these global figures to inform its policies and actions by making an
estimate of the UK’s share of the global total. The Government should commission
research on recommended targets for shipping emissions in 2020 and 2050, and for
the trajectory of emissions that should link them. (Paragraph 13)

Progress of international negotiations to tackle CO, from shipping

2.

With a view to stepping up the pressure to achieve an IMO-wide agreement, we
recommend the Government maintain a constructive approach within the IMO,
while actively seeking agreements to limit shipping emissions outside the IMO
process—notably within the European Union, and through the UNFCCC.
(Paragraph 17)

We deplore the ongoing delays in reaching a global agreement to tackle greenhouse
gas emissions from shipping. We recommend the Government work with the
European Commission to examine the merits and practicalities of its proposals, with
the aim of achieving practical action as swiftly as possible. We recommend that the
Government follow up its proposals to the IMO on emissions trading with some
concrete proposals or makes clear what alternative solution it is working towards.
(Paragraph 28)

Shipping emissions and the Climate Change Act

4.

We agree with the Committee on Climate Change that the Government should work
to secure the inclusion of shipping emissions within the EU’s climate change targets.
But we do not see why shipping should be treated differently from aviation. We
recommend the Government consider taking international shipping emissions into
account in setting UK carbon budgets from day one, in a similar fashion to emissions
from international aviation. (Paragraph 34)

The current methodology for calculating international shipping emissions
underestimates actual emissions. The Government must produce a more accurate
estimate, and state what effect this would have on total UK CO, emissions were it to
be taken into account. We recommend that the Government consult on the
methodology it should use to calculate the UK’s share of international shipping
emissions. (Paragraph 39)

In pursuing any policy mechanism designed to curb UK shipping emissions, it will
be important to seek to work within a multinational scheme, in order to maximise
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effectiveness and minimise evasion. We recommend that the Government push for
agreement within the EU on measures to tackle shipping emissions at a European
level. It will also be important to test policies so that they avoid “reverse modal shift”
from shipping to road freight. Until a European or global agreement is reached, we
recommend that the Government should simply adjust the carbon budgets for the
rest of the economy downwards to compensate for the volume of the UK’s
international shipping emissions. (Paragraph 41)

Mitigating emissions from shipping

7.

10.

11.

We welcome the fact that the Department for Transport has commissioned a
Shipping Emissions Abatement Techniques Review. We recommend it work
together with the Technology Strategy Board to review the potential for UK
universities and industry to develop these technologies, and exploit the economic
opportunities arising from them. This review should identify where Government
support could help British researchers, designers, and shipyards to become global
leaders in technologies that can be applied worldwide. We recommend that
particular attention should be paid to technologies that can be retrofitted to existing
ships, as this could have the biggest impact in the short- to medium-term. We also
recommend the Government encourage more research into technologies which offer
a genuine alternative to fossil fuels: if shipping is to be decarbonised it needs truly
alternative propulsion systems. (Paragraph 48)

It is not technically difficult to measure emissions; the difficulty is the political
question of how they are apportioned. We believe it would be technically feasible to
establish an international emissions control regime—whether on a regional or global
basis—that could accurately charge (or require carbon permits from) each ship
according to its actual emissions, and securely enforce and verify compliance. A truly
global regime would be ideal, but while this is negotiated and constructed we
recommend the Government work with European partners to establish a scheme
that applies across the European Union. (Paragraph 52)

The Government’s position on the use of emissions trading to tackle greenhouse gas
emissions from ships is too vague. It promotes emissions trading because this is said
to impose a definite cap on emissions but will not discuss what cap shipping should
be given, nor what cap any wider schemes shipping is linked to should have. We
recommend the Government clarify what cap should be imposed on emissions from
shipping in any trading scheme. (Paragraph 54)

Given that carbon pricing lies at the heart of its strategy on shipping emissions, we
recommend the Government commission research on the relationship between: (i)
levels of charges; (ii) changes in ship owners’” investment decisions and operational
practices; (iii) consumer behaviour; and (iv) the impact on emissions. (Paragraph 55)

Government statements on the potential for an international scheme to curb
shipping emissions to raise funds for climate change adaptation in developing
countries are unclear. The Government appears to support this as an objective; but it
also has concerns over the distribution of such funds by an international body, as
well as appearing simply to oppose hypothecating revenues from emissions trading
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12.

13.

schemes for this purpose. We recommend the Government explain precisely what its
position is, and how it proposes to overcome its objections—given that any proposed
scheme, whether a levy or a trading scheme, will involve the collection and
disbursement of international funds, at least partly for the express purpose of
assisting developing nations with mitigation and adaptation. (Paragraph 60)

We are unimpressed by the evidence we have heard on the ambition, rigour, and
likely effectiveness of the proposed Energy Efficiency Design Index and Operational
Index. The weakness of the latter is particularly disappointing, given that very simple
operational measures (such as slower steaming) have a significant potential to reduce
carbon emissions quickly, and often without large investments. We commend the
Government’s efforts towards getting agreement on making the Operational Index
mandatory for all new ships. We recommend that the Government, working with
the European Commission, explore other measures to encourage or compel shipping
operators to improve efficiency. (Paragraph 64)

We recommend that the Department for Transport review the benefits, practicalities
and costs of variable port dues, according to the environmental performance of
different ships. In doing this, it should work with the European Commission, with
the aim of harmonising policy across EU ports. (Paragraph 65)

Air quality and non-CO, contributions to climate change

14.

15.

We welcome the progress made within the IMO on limiting the emissions of
particulate matter and harmful gases other than CO,. This gives us confidence that
shipping’s environmental impacts from these emissions—on climate change, ocean
acidification, and public health—are being significantly reduced. The Government
must ensure that the tightening of regulations agreed at the IMO last year is
conformed to in practice. The Government ought to investigate the concerns raised
by the UK shipping industry that increased costs arising from these regulations will
lead to freight being transferred from sea to road; but this must not be used as an
excuse for watering down these regulations. (Paragraph 71)

We recommend the Government assess the case for mandating cold ironing to
improve air quality in the UK, taking into account the projected air quality benefits
of recent IMO regulations. The Government should include this issue in its
forthcoming national policy statement on ports. The Government should also
consider the potential benefits, as an alternative to cold ironing, of extending the
stricter regulations that will apply to the North Sea to other coastal waters around the
UK. (Paragraph 75)
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Mark Major and Hans Meijer: The EU and efforts to reduce emissions from shipping

Mark Major and Hans Meijjer are Policy Officers in the Clean Air and Transport Unit, DG
Environment, European Commission.

Progress within the International Maritime Organization (IMO)

There have been almost no concrete outcomes on tackling greenhouse gases (GHGs) from
shipping since Annex I parties to the Kyoto Protocol committed themselves to working
through the IMO to address GHGs from international shipping. It was not until 2006 that
the IMO announced a timetable for discussion meetings on GHG to conclude at a meeting
of its Maritime Environment Policy Committee (MEPC) in July 2009. To illustrate the lack
of progress, in 2008 the IMO had held three one-week meetings on this issue, but there had
only been agreement on principles; nothing concrete has been decided.

It is often said that the reason for the lack of progress within the IMO is the conflict
between the UNFCCC principle of “common but differentiated responsibilities” and the
IMO principle of applying its rules to all shipping, irrespective of nationality. While
proposals within the IMO for a global scheme are being blocked by developing countries,
there is not necessarily a conflict of principles between the two regimes. Firstly—a wider
point—the preamble of the UNFCCC refers to “cooperation by all countries [...] in
accordance with their common but differentiated responsibilities and respective
capabilities and their social and economic conditions”; some non-Annex-I countries have
the capabilities to cut shipping emissions. Secondly, the IMO principle applies to all ships,
not all nations. Thirdly, and most importantly, the blocking actions of developing
countries within the IMO is simply a political strategy, a matter of them reserving their
negotiating positions prior to the Copenhagen UNFCCC Conference. In other words,
there are no reasons in principle why an effective global scheme could not be agreed within
the IMO.

There has been considerable discussion at IMO meetings in 2008 about an Energy
Efficiency Design Index for new ships; but there has been no agreement so far on when it is
going to be applied, which vessels it will be applied to, how it is going to be enforced, how it
will be tightened as it progresses, or what size of emissions it will mitigate.
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Recently the IMO decided to block a proposal to make public reporting of ships’ actual fuel
consumption and carbon emissions mandatory. The IMO’s position was that mandatory
reporting would be difficult to enforce, and thus it was not worth introducing.

It seems to be the majority view within the IMO that any global scheme to limit GHG
emissions will require a new convention (as opposed to being included as an annex to an
existing IMO convention, e.g. as MARPOL Annex VII). This would probably mean that
even once there was agreement within the IMO on such a global scheme, it would take a
decade or more to be ratified and then come into effect.

Most national delegations to the IMO are members of their respective transport ministries,
rather than environment departments; their focus is not primarily on climate change.
There is a need for more/better co-ordination in national capitals delegations to the IMO
often do not follow the same policy lines their governments take at the UNFCCC.

Many shipping industry representatives have observer status at the IMO; they are allowed
to speak, though not to vote. As the IMO works by seeking as far as possible to achieve
consensus agreement, rather than make decisions through voting, such observers can wield
considerable influence on the IMO’s work.

Copenhagen Conference

It is unlikely the Copenhagen Conference will come to any detailed agreements on
shipping emissions. It could, however, make a big contribution simply by agreeing the
principle that international maritime emissions should be included in national totals, and
by indicating what size of cuts the global shipping industry should be making.

Action by the European Union

The European Commission (the Commission) is reviewing the potential measures that the
EU could bring in unilaterally to curb shipping emissions; a proposal should be ready by
October 2009. The Commission would focus on creating something that would build on
the discussions that have taken place within the IMO, and which would lead towards an
eventual global solution.

One option would be to include shipping within Phase III of the EU Emissions Trading
Scheme. This may not be ready in time for the start of Phase III in 2013, but could be
included some time between 2013 and 2020. Other options for action by the EU (these
would not all be mutually exclusive, but could be complementary) could include:

e Varying port dues according to the environmental performance of individual ships
(implementation might be complex);

e Regulations to mandate certain environmental standards for ships docking at EU ports
(a problem with this is that it might simply displace worse vessels to other parts of the
world, with no or little net improvement across the globe);

e Regulations to reduce the escape of greenhouse gases used as onboard refrigerants;

e Improving port infrastructure to reduce incidences of ships steaming unnecessarily fast
to their destination, only to have to wait to be unloaded;
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e Regulations or incentives to improve onboard energy management;
The legal power of the EU impose measures on ships is under evaluation.

Ships already have an obligation to carry bunker fuel certificates. It would be simple to add
an obligation to quantify fuel consumption on each leg of a ship’s journey. These figures
could be monitored and recorded in each port. Hypothetically, this is something that could
be introduced within the EU, and monitored by EU ports.

The shipping industry and its potential to mitigate emissions

So long as all transport modes are treated fairly, shipping will be one of the winners in a
carbon-constrained world. Shipping is more carbon-efficient than other modes of
transport; and for the majority of intercontinental freight transport there is no alternative
to it.

The shipping industry should be able to pass on the extra costs associated with reducing
emissions to importing companies, who should in turn be able to pass them on easily to
final consumers. The extra cost will be very small relative to the overall costs of finished
products to end consumers.

In recent years there has been talk within the IMO of measures to curb emissions that
could be taken voluntarily; but the shipping industry universally rejected such options as
ineffective.

Emissions reduction schemes that provide ship owners with a financial incentive to invest
in new and more efficient technology should be good for the EU ship design, equipment
supply and construction industries.

In recent years the global shipping industry has seen a rapid increase in shipping capacity,
to cope with increased volumes of trade. The current economic slowdown has already
resulted in an overcapacity. This should make slower steaming (which would make ships
more fuel- and hence carbon-efficient) more attractive: rather than leaving a ship idle, ship
owners could enter it into their supply loops, and simply run their entire fleets more
slowly.

Air quality

The Commission has issued a statement on “cold ironing” (i.e. where ships switch their
engines off in port, and power onboard systems via electricity provided by the port
authority). Cold ironing can be very good for local air quality and reduce GHG emissions
depending on local circumstances. However, it may be very expensive, with different ports
having different demands; thus it would be very difficult to make mandatory across the EU.
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Formal Minutes

Tuesday 12 May 2009

Members present

Mr Tim Yeo, in the Chair

Mr Martin Caton Mr Nick Hurd
Colin Challen Dr Desmond Turner
Martin Horwood Joan Walley

Reducing CO, and other emissions from shipping
The Committee considered this matter.

Draft Report (Reducing CO, and other emissions from shipping), proposed by the
Chairman, brought up and read.

Ordered, That the draft Report be read a second time, paragraph by paragraph.
Paragraphs 1 to 79 read and agreed to.

Annex and Summary agreed to.

Resolved, That the Report be the Fourth Report of the Committee to the House.
Ordered, That the Chairman make the Report to the House.

Ordered, That embargoed copies of the Report be made available, in accordance with the
provisions of Standing Order No. 134.

Written evidence was ordered to be reported to the House for printing with the Report,
together with written evidence reported and ordered to be published on 21 October and 18
November 2008, in the last Session of Parliament.

Written evidence was ordered to be reported to the House for placing in the Library and
Parliamentary Archives.

[Adjourned till Tuesday 2 June at 10.00am
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addressed to The Parliamentary Archives, Houses of Parliament, London SW1A OPW (tel.
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Dr Andre Stochniol, supplementary written evidence

Lloyd's Register supplementary papers:

(i) Lloyd's Register-DNV paper on technical and operational options for reducing CO2

emissions from shipping.

(ii) Spreadsheet indicating the share of the world fleet calling at European ports in 2007 in
terms of numbers of ships, dwt and gt.

(iii) Abstract from a recent Lloyd's Register-Fairplay report to EC DG-TREN. Figures 92-97
indicate breakdown of world fleet in terms of Flag State, Country of owner and Country of
operator, both in terms of gt and %gt.
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Joan Ruddock: | do not think so because | think
we place our hopes for the ultimate agreement that
is required in the IMO and, as Jim Fitzpatrick has
said, the current leadership of the IMO is very
positive on this and we are supporting them. What
we have really had to say, and | think this is
important, is if we cannot make the progress we
want through the IMO towards a global agreement
then we will of course look to an EU agreement
and use that as a means of demonstrating to the
rest of the world that this can be done and should
be done.

Q260 Collin Challen: In what sort of timescale
might that happen? Obviously we have
Copenhagen as the big crunch next year and if the
progress report that has been mentioned is not
quite adequate, despite the best eVorts of the new
President of the IMO, what kind of timescale might
then kick in after Copenhagen if it is felt that this
other option has to be pursued? Are there any
quicker ways of doing like perhaps amending the
existing MARPOL convention on ship pollution?
Jim Fitzpatrick: Simon might want to say
something about IMO procedures and timeframes.
My understanding is that if we are able to use an
existing convention and create a new annex then
that can be done in 24 months or thereabouts. If
it needs a new convention then that could be 36
months instead and then getting ratified will take
some time longer. It very much depends on where
agreement can be reached and what type of
agreement would be appropriate as a vehicle to
take this forward.

Mr Cockburn: Yes, | would agree with that entirely.
Joan Ruddock: I think Philip has just indicated that
he would like to say something.

Mr Andrews: Assuming that the EU option is taken
forward if there is no progress in 2009, | think, as
you saw from your visit to Brussels, the
Commissioner is working quite hard and quite
enthusiastically on a number of options, so |
suspect the timeline we are talking about for getting
a Directive in place if they wish to move to forward
is two to three years, based on previous experience.
In terms of Copenhagen, one thing that may come
out of Copenhagen as part of the dynamics is
countries agree we should be reducing our shipping
emissions by X (and they may agree on X, they may
not agree on X) and then pass it back to the IMO
to actually do the technical work on work out how
that would work, which would be a significant step
because some of the issue in the IMO is they have
been asked: what is the problem, what is the target,
and what is the solution, which is a very long chain
of thought to have inside the IMO. If we can take
out that first bit you may have a slightly faster
timeframe, but that is only a potential outcome
from Copenhagen.

Q261 Collin Challen: It has been suggested to us
that national delegations to the IMO often take a
diVerent view of carbon negotiations than do our

national delegations to the UNFCCC. Is there a
disconnect between the two and, if there is, how do
you think it should be remedied?

Joan Ruddock: I have referred to the two working
groups earlier and it is through those working
groups that we are trying to get coherence and
cohesion between the developments at the IMO
and the UNFCCC. We accept what you say, we
recognise the need, and we have been tackling that
as the UK.

Q262 Joan Walley: 1 think in the evidence that we
have received there has been a disjointedness really
between diVerent government departments and
oYcials at the IMO. What | am really interested in
is how the Government has played a leading role
within the IMO because that has been something
that has been flagged up by our earlier reports from
this Committee, particularly the Reducing Carbon
Emissions from Transport Environmental Audit
Select Committee Report, and yet the Government
response does not seem to be there in any detail
about what the Government is doing in taking that
leadership role within the IMO. Could you set out
for me what the key contributions are that the UK
delegation has made to taking forward the whole
discussions on greenhouse gases inside the IMO
since Kyoto?

Jim Fitzpatrick: 1 think we would refute any
suggestions that we are not active. We are very
active within the IMO. We are pushing, as we have
outlined, for agreement on technical and
operational measures in the short term. We have
submitted a paper on negotiating a new IMO
convention looking at the economic instruments
such as emissions trading which would be for after
2009. We have outlined that we have been
supporting the Secretary-General and the
Secretariat. It is our view that we have been the
most vocal country in calling for detailed
discussions on the merits of, for example, the ETS,
and we have submitted several documents to the
IMO over the last few years on these topics which,
if the Committee has not, got we can certainly
provide either the documents themselves or a list of
UK submissions to the IMO on reducing emissions
from ships over recent years.! As Joan said, we
have a working group of oYcials from DECC, the
Treasury, the Department for Transport and the
Maritime Coastguard Agency devoted to
greenhouse gas emissions from shipping. They meet
regularly every four to six weeks to discuss and
develop policy. That working party reports through
the chains of senior oYcials in the cross-Whitehall
Climate Change and Energy Strategy Board and
that goes directly to Cabinet, so there is very strong
linkage at the most senior level right the way
through to Cabinet in respect of policy and what
we are doing at the IMO. We can certainly supply
information on what we have been doing at the
IMO and the documents that we have submitted if
that would be helpful to the Committee.

1 See Ev 84
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Q263 Joan Walley: It seems as though that is just
treading water. It does not seem as though it is
actually getting anywhere with the progress that we
need to be making. For example, when we went out
to Europe there was an increasing frustration about
the lack of progress within IMO. How are you
making sure that all this eVort that you are talking
about is being translated into getting the key
milestones passed, or whatever the nautical
equivalent is?

Jim Fitzpatrick: 1 think straightforwardly in a
parallel way with our eVorts at ICAO over aviation,
where we invest a lot of eVort and a lot of time in
trying to reach international agreement on aviation,
dealing with its contribution to climate change and,
sadly, not being successful at Montreal and having to
devise the European dimension to the Emissions
Trading Scheme for aviation, we clearly have
identified, as we have been saying for the past few
moments, that the IMO is the appropriate vehicle.
We are investing heavily, we are supporting the
Secretary-General and the Secretariat. We are
working very hard to try and secure agreement at
IMO but our fall-back position, as we have
described, is that if we are unsuccessful at the IMO
next July or come Copenhagen, then we may have to
have a European dimension to say that if Europe
was prepared to introduce a scheme which brings
shipping into the 21st century in respect of its
responsibilities in tackling climate change then at
least that would be a start. WWe have not given up on
the IMO because there are a lot of countries which
believe, similar to ourselves, that shipping needs to
be addressing this issue and needs to be making
progress. So although it may look very frustrating
from the outside it is not because we the UK or even
many EU partners with us are not doing our best to
reach agreement; it is because we are being
unsuccessful in persuading the whole international
community that they should be supporting the
policies that we are putting forward in this regard.

Q264 Joan Walley: Can | just check whether one of
the examples that you quoted in the first part of your
reply to my question in those schemes of evidence
that you were doing was the Voluntary Ship CO2
Emission Indexing because | would be very
interested to know about that particular scheme
because that was one that was cited in relation to the
2006 Climate Change Programme Review. | would
be very interested to know how many UK registered
ships took part in this trial and when the index will
come into eVect and what assessment you have made
of the eVects and impact that is having on emissions
because that is the technical side that actually
produces the action. Mr Souter?

Mr Souter: Yes certainly, one of the areas where we
are working where we are in fact very optimistic
about there being a short to medium-term outcome
of the work of the IMO was called the CO2 Index but
it was recently decided to call it Energy EYciency
Indexing as being less oVensive to the non-Annex 1
countries. | simply do not know how many UK ships
have been involved in that so far.

Q265 Joan Walley: Who would know?

Mr Souter: | dare say colleagues at the Maritime and
Coastguard Agency and | dare that we can provide
you the answer in writing.?

Q266 Joan Walley: Is that because that is being done
by the Coastguard Agency?

Mr Souter: It is not because they are separate from
us. We have an extremely close working relationship
with colleagues in the Maritime and Coastguard
Agency. It is almost a symbiotic relationship, it is
very close indeed. It is simply that this is detailed
statistical information which I have not got.

Q267 Joan Walley: Can you not see that it is by way
of detailed information that we will make progress
on these issues, and if that detailed information is
not there ministerial level within one department,
never mind across government, how can there be this
understanding of how there is progress on the
ground taking forward the various negotiations or
the Climate Change Programme Reviews. It makes
them meaningless if that information is not there.

Mr Souter: | think the point is not so much knowing
how many UK ships have been involved in it so far
as knowing what the outcome is going to be in terms
of getting a mandatory system because we would like
it to be a mandatory global system in place through
the IMO. Obviously we must have the information
about the individual ships which are involved in the
UK but the important thing is getting the deal in the
IMO so that this index can be made mandatory for
new ships with all the benefits that that would bring.

Q268 Joan Walley: Finally on that, have you got any
idea of what impact you think that can make on
reducing emissions even if you have not got the
detailed information.

Mr Souter: Yes, my perception of it is that at the
moment the ship owner or charterer does not
necessarily take into account the carbon footprint of
the ship that he is going to purchase or which he is
going to charter for a particular voyage whereas if
there were an index of this sort then for new ships
(obviously we would like it to be voluntary for
existing ships because we know that we cannot
realistically make it mandatory for them) then there
has got to be the scope for the ship owner or
charterer to say, “I am not going to use that ship
because it has an adverse carbon impact and instead
I am going to charter or purchase this other ship
which will have a better carbon footprint, a better
eYciency ratio.”

Q269 Joan Walley: You still have no way of knowing
what contribution you think those voluntary
emissions might be making to reducing overall
emissions?

Mr Souter: It is going to be part of a deal which is
finally agreed in the IMO, although our aspiration is
to drive eYciency by 10% by 2020 and 30% by 2050.
But that is an aspiration.

2 See Ev 84
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Q270 Mr Caton: Minister, you paint a very positive
picture of the UK role on climate change at the IMO.
I have to say that is in stark contrast to some of the
evidence that we have received from other
organisations and individuals who, whilst
recognising the UK has been active within the IMO
on pushing for agreement on tackling air pollution,
claim that it is not as proactive as some others on
cutting greenhouse gases. To illustrate this, one
witness pointed out that the UK’s head of
delegation, Mr Cockburn, was not present during
discussions on greenhouse gas emissions because he
was chairing the working group on ballast water. On
the face of it, that does not seem to suggest that
climate change is getting the priority that one would
expect. One of the submissions that we have received
has suggested that that is because the delegation is
led by the Maritime and Coastguard Agency. What
is your response to that?

Jim Fitzpatrick: I think my response would be that
it shows pretty bad scheduling on behalf of the IMO
if one of our oYcials is chairing a meeting that
prevents him from attending a very important
committee. Certainly the position that we are
strongly representing as the UK at the IMO is as |
outlined in my earlier answer.

Joan Ruddock: May | just add on that very point in
terms of the meeting being cited that both DECC
oYcials and our experts from DECC and indeed
DfT were there present and participating.

Q271 Joan Walley: Mr Cockburn can answer for
himself!

Mr Cockburn: This is an interesting report; it is news
to me. I would never leave my role within the Plenary
of the IMO to chair any working group or other
group, so | do not know where that information
came from. We did have a member of the UK
delegation who was chairing the ballast water group
and so he would have been aware and | would have
been in plenary, which is where my role is. While our
experts are out in working groups or drafting groups
the head of delegation remains in plenary while
other business is done and while we wait for the
reports of the working groups. So I am not sure what
the foundation of that story is.

Mr Caton: That is helpful clarification.

Chairman: It came in evidence the Committee had
last week—oral evidence.

Q272 Dr Turner: Could you tell us how eVective the
working relationship is between the UK delegation
to the IMO and the international climate change
negotiation team within DECC,; are they working
closely?

Joan Ruddock: I will let the oYcials who are the
people working together answer, if | may.

Mr Andrews: The team is here to a certain extent—
except one of my colleagues who is currently
preparing for Poznan so cannot be here or he would
be sitting behind me otherwise—and we have a very
close working group. As mentioned before we meet
every four to six weeks as a formal policy
development working group with Treasury and DfT

colleagues, myself and DECC. | am working on the
domestic emissions side and also colleagues from
DECC, who do the international negotiations, who
deal with all these bunker fuel groups and all the
Kyoto groups. | often go to UNFCCC bunker fuel
groups as well as or instead of people who normally
do so. We work closely with IMO. The point made
about various work groups going on in GHG type
working groups in IMO is often that both DECC
and DfT or an agency are there and we come
together every four to six weeks to steer this work
and get clearance and so forth in terms of
preparation for reports. It is a very close
relationship; there are no silo issues.

Q273 Dr Turner: It is good to hear that the work is
integrated like that. Another thing which we have
heard is that one of the IMO’s problems is that non-
Annex-1 countries have been opposed to signing up
to an agreement that applies equally to all shipping.
What is the UK’s strategy to break this particular
deadlock, if indeed you find it a problem?

Jim Fitzpatrick: | think it is very much a matter not
just for the UK but obviously for all those countries
who agree with us that climate change is the
challenge that it is, and that we try to persuade by
rational argument and by deployment of the science
that this is an issue; that the rest of the countries who
do not accept our position are wrong because the
evidence quite clearly suggests that there is the
problem that we have identified that we have to take
solutions. So our relations both bilaterally and
otherwise with individual countries and collectively
is a matter for the oYcials who are at the IMO and
elsewhere to be constantly lobbying, meeting,
persuading, cajoling, encouraging, whatever tools
are in the box that can be deployed to win people to
the UK’s position and are those which you would
expect us to employ, Dr Turner.

Q274 Dr Turner: Does the FCO take part in these
eVorts in formulating a diplomatic strategy towards
non-Annex-I countries that will not play ball within
the IMO? How does this relate to similar work
within the United Nations’ Climate Change
Committee?

Jim Fitzpatrick: Governance is as joined-up as we all
admire it to be and the FCO naturally have a role in
the appointment of Mr Cockburn. We liaise directly
with the Foreign OY'ce on all these matters, as we
have been describing this morning in terms of the
working groups for those who are getting down to
the nitty-gritty of the detail of the systems. So the
Foreign OYce would clearly be sighted when there
was an international forum and, as with any
meeting, they would have a list of priority items to
discuss with appropriate countries and ministers and
oYcials would be meeting in the margins and
targeting key countries and key players that we
would want to have regard to to try to persuade them
to our position. So the Foreign OYce obviously
would be most important, given their role, but I
think that this would extend to all government
departments where there was an international
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meeting; certainly my limited experience is one
always gets a briefing of what the key issues are and
who the international players are and who we should
be addressing and whatever the priorities are.
Obviously Copenhagen is on everybody’s mind at
the moment and | would be very surprised if it is not
featuring on each international briefing for ministers
wherever they go to international gatherings.

Q275 Dr Turner: One of the ideas that has been
floated is should we succeed in achieving a global
emissions reduction, reduction scheme for use in
developing countries, that revenues could be
hypothecated for purposes such as avoiding
deforestation, and the suggestion has been made by
Tuvalu, for instance. What is your reaction to those
suggestions?

Joan Ruddock: Our greatest concern is that there
should be a cap and a lot of the suggestions that have
been made, which were eVectively for a levy, do not
meet that requirement and so where it is often said,
I think, that “we”—usually in the form of the
Treasury—have opposed this sort of scheme it is
because we do not think that hypothecation or
earmarking, as it tends to be called in the
international environment, is an appropriate and the
most eVective way of actually tackling climate
change and reducing emissions. The proposals that
have been made, as | say, are not based on there
being a cap and therefore actual reductions, and so
it is more than possible to envisage that there is a
levy, so that you can theoretically raise lots of money
but you might not reduce emissions at all. So clearly
itis not in our view appropriate. We will not support
hypothecation and we do believe that the best way is
to find some form of emissions trading where that is
accompanied by a very specific cap. That is the only
guaranteed way to get reductions. The other
possibility I think is that if there is no cap and there
could be a scheme whereby levies were made and, for
example, companies or nations or whoever could
buy CDMs, that that could actually flood the CDM
market and produce a demand that could not be met
sustainably; and all the time, as this Committee will
know very well, we are all very much concerned to
improve CDM projects and not flood the market
with money where that sustainability test that we
want to see much tougher literally gets dispensed
with because of the amount of finance available. We
think there are a lot of reasons why levying with
hypothecation is not the way forward, and that is
why it is clear that we have actually opposed such
schemes.

Q276 Mr Chaytor: Just pursuing the question of
cap-and-trade, you are saying that the government’s
only negotiating position is over a cap-and-trade
system, but which organisation would be responsible
for managing that? Assuming that progress was
made that that could be achieved within the IMO,
who would you see as having responsibility for
managing the emissions trading system for shipping?

Joan Ruddock: | can seek advice on that. | do not
have a view as to what the particular mechanism
would be. We are obviously prepared to engage in
any discussions about any form of scheme and we
are very clear that there are particular needs of
certain types of countries, particularly small island
states, for example, where they have to bring most of
their goods by ship. So diVerentiated responsibilities
clearly have to be taken account of; but how it
should be administered 1 am not in a position to
suggest at this stage. We are much more concerned
with the principles, with being able to demonstrate,
as we believe we have, the view that emissions
trading is something that can be done and the only
way that we feel that it is possible to approach this
would be on a sectoral level; so that, for example,
there would need to be an agreement that shipping
globally is dealt with as though it were a country in
the parallel with the global emissions trading
schemes that we would want to see covered for the
whole of climate change reductions. So who will do
it, how it will be done | am not in a position to say,
but I think the principles are the ones that we believe
are very sound and the ones that need to be pursued,
and we know that although there is some enthusiasm
from some of the Scandinavian countries and they
put forward levy systems, but because they did not
get a great deal of support and because obvious flaws
like not having a cap have been pointed out we think
that it is appropriate for us to be pursuing this
particular route and to try to persuade others that
this is going to be the best way of having cap-and-
trade in this sector.

Q277 Mr Chaytor: Can you just tell us a bit more
about the Treasury’s position on hypothecation
because the Treasury has over many years been
opposed to hypothecation.

Joan Ruddock: And remains so.

Q278 Mr Chaytor: But then from time to time has
conceded and introduced certain forms of
hypothecation, but I am not absolutely clear why
this question of hypothecation is so important. Can
you elaborate what the government’s objections are?
Joan Ruddock: | think because it sat within
proposals for levying; so you take a levy, then you
use it. One suggestion was for adaptation to climate
change. But because it is not accompanied by any
limit then it simply takes money but says, “Go on
growing”, and as the Chairman began by saying,
where the potential growth in this sector is so
considerable, that although this might be a means of
raising lots of money there might be much more that
countries would need to adapt to if climate change
reached what we hope might be the 2°limit. So that
is why we think that this is not a sensible way
forward. | think one could not entirely close oV the
possibility that within some of the schemes that
might develop there might be some hypothecation,
but as a principle the Treasury does believe that this
is not for international bodies to decide, but
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hypothecation is something that we do not accept
for ourselves and we do not believe it should be
imposed in an international agreement.

Q279 Dr Turner: You have already made comments
about levies as opposed to cap; would you like to set
out your position on the diVerent market-based
schemes that have been discussed by the IMO—fuel
bunker levies, emissions trading schemes or even
hybrid with cap-and-trade schemes?

Jim Fitzpatrick: As you say, Dr Turner, there have
been a number of schemes which have been
suggested, which Joan Ruddock has outlined. We
are very much into a cap-and-trade scheme. There
was a proposal from Dr Stochniol called IMERS
which was about a levy. This was similar to one
proposed by Denmark and Norway previously but it
was abandoned by Norway and they came down to
supporting emissions trading and Joan has outlined
the position of the UK in respect of international
tax. We felt that that scheme would be easily
administered because working out an emissions
charge for a particular ship based on its cargo would
be very complicated, given that many ships have
diVerent cargos with various origins and
destinations at the same time, so we did not think
that that would be a runner. The ETS scheme is one
which, as you know, we support. The scheme
proposed by the Swede, Dr Per K%ogeson of Nature
Associates, has underpinned the joint proposal from
France, Germany and Norway and something
similar was also proposed by the industry NGO
Interferry and that is where we would be interested
in placing support. Maybe Joan has covered the
questions in respect of the weakness of just having a
levy—it does not oVer any restrictions in terms of the
expansion of the sector or them recognising that they
have to address that. So in terms of our position we
have been in our negotiations that the emissions
trading option has a potential to both put a price on
carbon and incentivise more carbon friendly designs
and operations, whilst raising funds for climate
change adaptation. So it is very much where we have
been and where we will continue to sit.

Q280 Dr Turner: Given that the UK has such a very
clear preference for doing this on the basis of the
emission trading scheme why has the UK not tabled
a proposal within the IMO to do just that because
the IMO would seem to be the organisation best
placed to actually make it work, given the
complications to which you have already referred,
Jim.

Jim Fitzpatrick: As | said earlier on, we have made
a submission to the IMO on an ETS as well as the
other documents which | have said we have
submitted in recent years, and as | also said we
would be very happy to supply you with that.

Mr Andrews: There is a tactical point to, to our
interventions, which is we try not to lead talks about
it: if others are bringing forward ideas we agree with
we should agree with them. We are seen as in the UK
we have very strong views on climate change; we are
setting very strong targets; we are demonstrating the

way. Frankly, we waving our flag can scare some of
the more nervous countries on what we are actually
proposing. If people are doing the work and
delivering eVective ideas we feel it best to come in
behind them as part of consensus rather than be the
ones looking to again push the UK kind of
approach. So there is a slight tactical issue with it as
well and, as described, some of the ideas that have
come forward have been very useful.

Mr Cockburn: I confirm with my colleague on what
he was saying.

Q281 Dr Turner: Quoting from your memo you state
that the UK and the EU are exploring the possibility
of a trans-national sectoral approach in the
UNFCCC. Could you tell us more about this?
Joan Ruddock: We found at Bali that parties agreed
to consider cooperative sectoral approaches and
sector-specific action and we do think that that is
highly relevant to this field because some of the
obvious models that have been put forward, such as
linking emissions to the cargo or linking emissions to
where the ship has been flagged or the ports in which
the ship might sail, all of these have really, really
great problems associated with them in terms of
giving any sort of fair deal in international
negotiations. So to take a sectoral approach does
seem to be appropriate and what we have been doing
is trying to explore what sectoral approach means.
So, for example, there needs to be an examination of
what type of approach could be put forward. In our
case, as you have heard already, we favour very
much the carbon market instrument, but there can
be technology policies as well. The nature of the
sectoral approach, as to whether it is voluntary or
whether it is mandatory, and the scope—so whether
it should be national, regional or international. So
we are looking at all of that and we do believe that
whatever sectoral approach might be adopted it
would need to be part of a comprehensive global
deal and that this would be important because there
is the possibility obviously of carbon leakage, which
is very significant. So what we have concluded from
all of this work is that in fact perhaps the most
obvious model is the one that is already being
pursued in terms of aviation, which is that you group
the whole sector together—in this case the shipping
sector, as | mentioned earlier, would be analogous to
awhole country. So you would put it altogether, you
would set an international cap for the sector and
then work out how to do some sort of trade scheme
within that which would enable us to get appropriate
limits on the emissions from the shipping sector.
That is the work in progress.

Q282 Dr Turner: How would you attribute to
diVerent individual countries what the contributions
from any savings in shipping emissions were to their
national targets?

Joan Ruddock: If we look at the model in the UK we
have adopted an 80% reduction by 2050, as you are
well aware, and that only includes our domestic
aviation and shipping, and what we have said is that
we need to take account of that at the moment
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because there is no methodology and nothing agreed
and you cannot possibly allocate to any individual
nation, and so if there is a movement to make this
whole sector analogous to a whole country then of
course that would make a diVerent way of dealing
with the matter, rather than reallocating to every
national inventory.

Q283 Dr Turner: So you have basically given up on
trying to attribute emissions to individual countries?
Joan Ruddock: We think that there are huge
problems. This Committee will be very much aware,
I am sure, of issues regarding flagging, issues
regarding diVerent types of cargos, issues of
commercial confidentiality. The di‘YYculty of doing
this is not that people are not willing to look at it—
people have been looking at it but there is no obvious
way of doing it. So rather than the huge
complications and huge expense that would come
and potential lack of fairness it may be better—we
suspect at this stage of our thinking that it would be
better—to take the sector as a whole and treat it as
awhole country and deal with it in that way, and that
will be, we think, workable because at the end of the
day what matters is not how you allocate to
individual nation states but how you get the world
community to agree on a process by which it reduces
its emissions. That is the goal. So it is possible to do
this in diVerent ways and this is the way that we work
on at the moment. But | would stress that it is in no
sense because we seek to avoid responsibility; on the
contrary, we are trying to help the world to come to
an appropriate agreement.

Q284 Chairman: Just on the point about the
revenues, if you have an Emissions Trading Scheme
where the allowances are optional, that produces
revenues, the di'Yculties of allocating those revenues
and who controls them internationally are just the
same as if you had a tax on emissions. The revenue
problem remains the same and that is it?

Joan Ruddock: Yes.

Q285 Martin Horwood: Picking up on what you were
saying about the Climate Change Bill and the taking
into account. The government has accepted the
principle of including a calculation of international
shipping in the domestic CO; targets, has it not,
because it has to be incorporated by 2012 or you
have to explain why not? So you have accepted that
principle, just to be clear, is that right?

Joan Ruddock: Yes.

Q286 Martin Horwood: In the meantime you have to
“take into account”. What does “take into account”
actually mean?

Joan Ruddock: In the legal terms taking into account
is the same as “have regard to”. So, for example, we
are obviously going to receive the first formal advice
of the Committee on Climate Change when it is
established on the morning of December 1—I
suspect some time later that day we will get the
formal advice of that fully fledged Committee and
we will see what they tell us, because of course it is

they who will advise us how we might take account
of or have regard to international aviation and
shipping. As you may know, they have said in their
interim advice that came to us in the shadow forum
that we could not at the present time “take account”
of in a meaningful way because nothing had been
agreed. | am sorry, they said that we should “take
account of” but we could notinclude in our targeting
because there was no international agreement. So we
will have to see what they tell us. Clearly they could
tell us that if we were to take account of, if we had to
include in the target then this would make
everything else significantly diVerent, but | cannot
anticipate what the Committee is going to advise
us upon.

Q287 Martin Horwood: So DECC itself has no
concept of what taking into account would actually
mean at this stage?

Joan Ruddock: I think we certainly would have ideas
and | think that you would probably also have ideas.
But if we had to take account of in terms of our
target then clearly it would make our target more
diYcult to reach—there is no question about that.
But we cannot put it within the target because there
is no international agreement; so all we can do is
look at it and say to ourselves and ask ourselves
what would it mean if we had to take account of it?

Q288 Martin Horwood: That seems like a reasonable
scenario. When you say “look at it”, presumably
that implies that you must have some kind of
measurement methodology in mind? Do you?

Joan Ruddock: | think what we have said at the
moment—and what the Climate Change Committee
also acknowledges—is that there is no agreed
methodology beyond the reporting as memo items
the emissions from bunker fuels. What we know
about that is that there is nothing else that we can do
that fits any international framework or any
international reporting system other than measuring
bunker fuels. We know that that is not a good
measure; we know it undoubtedly underestimates
the emissions from shipping, and presumably
probably from aviation. But there is nothing else
that we can currently do. We are looking at how we
could make up other measurements; so, for example,
movement of shipping within UK waters is one of
the things that is being looked at. But there is no
methodology that we can put on the table at the
moment other than the bunker fuels.

Q289 Martin Horwood: Accepting that nothing is
going to be formally incorporated into the carbon
budgets at the moment, surely in order to perform
this role of taking international shipping into
account or looking at it, as you say, you have to start
to form a view on these diVerent methodologies
fairly soon and look at the diVerence that perhaps
two or three diVerent methodologies would make to
the carbon budget.
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Joan Ruddock: Sure.

Q290 Martin Horwood: Otherwise how can you
possibly take it into account?

Joan Ruddock: Sure. | agree and | do not know if
Philip has anything that he can add to what | am
saying? | am aware of work going on, as | said, and
I am also very clear that we have no other means of
doing reporting at the moment other than bunker
fuels. Philip, do you want to add anything?

Mr Andrews: Not really. Our intention is to follow
the international standards for reporting under the
Bill, and as | said we are doing more work on things
such as what is plausible in terms of just activity in
the UK waters. That is what we are working on at
the moment.

Q291 Martin Horwood: That is your only alternative
methodology, activity of ships in UK waters, is
that right?

Mr Andrews: That is one of the options we are
looking at at the moment.

Q292 Martin Horwood: But you are looking at
diVerent options actively?
Mr Andrews: Yes.

Q293 Martin Horwood: Good. That is kind of
reassuring.

Joan Ruddock: Perhaps Mr Horwood has a
suggestion to make.

Q294 Martin  Horwood: There are other
methodologies being suggested that fuel be used in
reaching UK ports and things like that and a similar
basis to similar methodologies being looked at for
aviation.

Joan Ruddock: I think, if I might say so, that they all
have this problem that clearly if any system of
capping were to be reached then clearly unless it is a
verbal agreement then people operating ships are
simply going to either flag out elsewhere if it is a
nationality thing, or if it is where do you take your
fuel from they are going to take it from somewhere
else.

Q295 Martin Horwood: Would you see this as an
opportunity for Britain to take a lead in developing
a better methodology than the bunker fuels one?

Mr Andrews: In the context of UN working groups
we have been active. The starting list was eight
methodologies and one of the challenges in that area
of course is that some countries actually walk out of
these groups as soon as they look at diVerent
methodologies. So the UK has put a lot of work into
this area. The comparison to aviation, the example
you gave, that is very good but unfortunately we do
not have air trac control for ships and that is one of
the issues we are working on, in terms of monitoring
traYc that is quite hard work. So why my response
is rather cautious is we are working on these
calculations but, as you know, there have been seven
or eight years of work in UN working groups on this

area of trying to work out allocating emissions with
very little success—due partly to political issues but
largely technical issues.

Joan Ruddock: Perhaps if there is something that we
can add that satisfies this point we could send this to
you in writing, over what we said.?

Q296 Martin Horwood: Obviously the time limit
theoretically on the Climate Change Bill is 2012,
unless you provide a good reason why not. But when
do you actually expect to incorporate UK emissions
for international shipping into carbon budgets for
the UK?

Joan Ruddock: | think we have made it absolutely
clear that we can only work on these matters. We
have given the date by which we will say what we can
do or whether we can do it and | have to repeat our
goal remains always to get an international
agreement—that is what we aiming for.

Q297 Martin Horwood: Absolutely but I am not
asking you about the international actually, 1 am
asking you about the UK domestic carbon project.
So you are saying—and | do not want to put words
into your mouth—that it is not going to happen
before 2012?

Joan Ruddock: I think it is somewhat unlikely but if
| stand to be corrected | shall provide a note to the
Committee.

Q298 Joan Walley: | realise that all of this is
conditional and the methods of measurements are
still not there yet either, but can | raise the issue
about the evidence that we have received from the
Tyndall Centre, which suggests that at the stage
when shipping and aviation are included, and can |
ask what the view of both departments is in respect
of including those emissions as part of the baseline
calculation because the Tyndall Centre really
emphasised to us that they should be added to the
baseline total from which all carbon budgets and
targets are being calculated.

Joan Ruddock: I think we obviously agree with that
view because when Kyoto was being negotiated
obviously international aviation and shipping were
not included in the 1990 baseline and clearly there
was no reason that there should be because there was
going to be no deal on that. So if indeed there is to
be an international agreement then obviously the
baseline will have to be adjusted accordingly.

Q299 Joan Walley: Thank you for that. Can | ask as
well in terms of the evidence that we have received
from the Tyndall Centre, whether or not you would
agree with their assessment that actual UK CO2
emissions have gone up since 1990 and taking the
current methods of measuring the UK'’s share of
international aviation and shipping?

Joan Ruddock: Taking the UK share of international
aviation and shipping, but on what basis?

3 See Ev 84
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Q300 Joan Walley: The point that the Tyndall
Centre made to us was that taking the current
methods of measuring the UK’s share of
international aviation and shipping into account
UK CO2emissions have gone up since 1990.

Joan Ruddock: I have not had notice of that question
and I cannot check the facts.* My instinct is to say
that they are probably right but I am not in the
position and I do not have the figures before me and
so | cannot say definitively, but I think just on a
commonsense basis if there had been, as we know
there has been, an increase in emissions from those
sectors then obviously that means that there has
been an increase. | just think for the record, however,
it would be very important to stress that first of all
we had no obligation to include these and no
obligation at all in terms of meeting our Kyoto
commitments and the Kyoto commitments on the
basis of the greenhouse gases basket has been
exceeded by this country and we will nearly have
doubled our agreed Kyoto commitment reduction in
greenhouse gases. | think that is very important to
say because we are dealing here with something that
has no international agreement behind it, nor indeed
does it have any domestic agreement; so in a sense it
is a debating point.

Q301 Chairman: It is a bit more than a debating
point. Of course we accept that there was no
obligation on Britain to achieve reductions which
included aviation and shipping—of course that is
factually correct. But it is not a debating point
because the science does not recognise what is
covered by Kyoto and what is not, but the fact is that
there are emissions from aviation and shipping
which are contributing to the increased
concentration of greenhouse gases in the
atmosphere, which is what is going to cause the risk
that we will have a temperature rise of more than 2°
C. Soitis not adebating point. I think the important
thing here is to accept—and it would be very helpful
if you could write and confirm the position because
obviously you did not know we were going to ask
this question—that actually although it is perfectly
true in terms of the Kyoto targets that Britain has
achieved—and there has been a reduction, excellent,
that is good, better than most countries have done—
but in terms of the future problem, since we now
accept that there is going to have to be a global
reduction of about 50% in 2050 that even Britain,
one of the leaders in making progress, if you include
aviation and shipping, which in due course we will
do, it has not actually achieved a reduction. It is
quite an important. It helps people to understand the
urgency of the challenge that is in the future. This is
not a point against the government at all, it is simply
recognising the science and trying to educate the
public that although it is good we are ahead of most
countries that even here actually, if you take all the
emission sources into account, we have probably
had a rise. If you could just write and confirm that
that would be quite helpful.
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Joan Ruddock: Because | clearly do not have the
figures before me what | am not in a position to
know for certain is whether overall the CO:
emissions have gone up. It may be that they have not
gone down by as much if you include those figures,
but whether overall they will have gone up is a moot
point and that is why, in a sense, | say that it is a
debating point because neither of us are in a
position, as | understand it, to know what the figures
are and clearly we can get figures to the Committee
but they would only be based, of course, on taking
emissions from bunker fuels and we know that that
is an inadequate measure, so even then | would
reiterate that | think it might still be a debating
point. Let me just say this. We are only responsible
for 2% of the world’s emissions—only 2% and of
that 2% even at the present time, notwithstanding
that they are growing fast, aviation and shipping
account for a small percentage of that 2% and that is
why | think we need to focus always on how to reach
a global agreement. What we can do ourselves,
although itis incredibly important in terms of setting
an example at the end of the day it is not going to
solve the world’s problems and not going to allow us
to keep within 2°.

Q302 Chairman: I think it would be helpful if you
could address specifically the Tyndall Centre
evidence that we have received because they are
making a very clear statement.

Joan Ruddock: | have indicated that I will.
Chairman: | just think on the last part of your
answer, of course we are only responsible for a very
small fraction but nevertheless some of us on this
Committee—I certainly—feel very strongly that it is
not just the moral obligation to try and take a lead
because we have a better understanding of this issue
than most people, but I also think that there is a huge
economic and commercial advantage if Britain is
one of the first countries to de-carbonise its
infrastructure and that includes its transport
infrastructure.

Q303 Mr Caton: Continuing on the Climate Change
Act the government is already incorporating
emissions from UK domestic shipping in the carbon
budget set up under the Climate Change Act. From
the reply, Minister, you gave to Mr Horwood,
presumably those are going to be measured on fuel
sales from UK bunkers. You acknowledged very
frankly that that is flawed certainly as far as
international shipping is concerned. Are the
problems also with domestic shipping?

Joan Ruddock: Yes, we think there is some evidence
that there is a period—and | do not have the dates
in my head but | know there was a period in which
measuring from bunker fuels we seemed to be on a
platecau but actually we know that trade was
growing. So there is an issue about the accuracy of
measuring solely from bunker fuels because
obviously ships can take their fuel elsewhere. But
that is much less so of course when you are dealing
with domestic, so in terms of the domestic
accounting | imagine that is fairly accurate and that
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the issue is much more serious and that is why we do
not favour this method if we try to go beyond our
own coastline eVectively.?

Q304 Dr Turner: Joan, you have already alluded to
an almost freestanding international sectoral answer
to emissions trading within the shipping sector, but
of course the EU is working on incorporating
shipping into the ETS. Do you see any
compatibility there?

Joan Ruddock: Yes.

Q305 Dr Turner:
addressing that?
Joan Ruddock: Our goal, which | have to keep
stressing, is the global agreement and we are
constantly working towards that. So eVectively we
are only saying that we would incorporate shipping
into the EU ETS as a second order measure. It would
be much preferable if we could—

And how is government

Q306 Dr Turner: You mean taking it into account?
Joan Ruddock: No. If we cannot get a global
agreement—but only if we cannot get a global
agreement—should we actually adopt shipping as
part of the EU ETS, but if we do have to go down
that road we want to go down that road, we have a
political will to go down that road because we then
see that we could use that as a building block to get
a global agreement and so that is the route that we
would take. But it is very obviously preferable to get
a global agreement—there cannot be any question
about that because whatever methodology we would
use for the EU it is still limited to the EU.

Q307 Dr Turner. What is the Commission’s
approach to this and how is the government
interacting with the Commission in trying to get a
common approach?

Mr Andrews: This is probably one for the oYcials.
As you heard from your visit to Brussels they are
looking at a range of options, obviously for the sake
of completeness. We suspect from our conversation
with them that they will end up in a similar place to
us, that it is hard to see how alternatives to cap-and-
trade really do deliver real reductions. It also makes
the sector have compatibility with other sectors, so
you can have abatement at lowest cost across the
economy by the fact that the two sectors can trade
with each other. We are closely in contact with the
Commission all the time and in due course there will
be a consultation on this and will engage with that
process again.

Q308 Dr Turner: A concern has been raised that if we
succeed in getting shipping into the ETS that it could
just have perverse consequences in terms of shippers
unloading cargos in distant ports and then trucking
them, which would clearly be entirely
counterproductive in terms of emissions. What
could be done to prevent any such unfortunate
consequences?
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Jim Fitzpatrick: We do have our eye on that,
however it is not our expectation that the scheme
would be so expensive as to either create the perverse
response as to allow more trucks to be rolling into
Europe or alternatively to create feeder ports in
North Africa to replace European ports. There is
concern and it is one which has been raised and it is
one of which everyone is aware, but given that which
we have been discussing, the lack of detail in respect
of how the EU ETS would work in respect of
shipping, there is an expectation notwithstanding
the lack of that detail that the scheme would not be
S0 expensive as to create that perversity.

Q309 Mr Chaytor: | want to ask about the low
Carbon Transport Innovation Strategy. First of all,
when is it likely to be published?

Jim Fitzpatrick: Certainly we completed the study in
March 2007. The document—I was looking for
confirmation, which I have just had—has already
been published but | did not want to say that without
being a position of greater confidence than | was.
The research produced an overview report into the
future technological options for low carbon
commercial shipping and its long-term economic
viability. Following the publication of Towards a
Sustainable Transport System last year and the
inclusion of domestic shipping emissions into the
UK’s carbon budgets and targets we are using that
study and others to examine potential policy options
for carbon emissions and abatement in domestic
shipping, and we will supply the Committee with a
copy of the report if you have not already had one,
Chairman.

Q310 Mr Chaytor: So what priority is your
department given to this, and accepting Joan’s point
about the UK has a responsibility for 2% of
emissions, aviation and shipping are a miniscule
proportion of that at the moment. But what priority
are you going to attach to intervening directly to
attempt to influence the reduction of emissions in
UK shipping?

Jim Fitzpatrick: It is an ongoing priority; we have
regular meetings with shipping companies, owners,
manufacturers to discuss the technology and the
initiatives and the diVerent elements which are
available. So in terms of how | could categorise its
prioritisation within departmental arrangements
would be diYcult in that it is a continuous dialogue
which is ongoing.

Q311 Mr Chaytor: Could you identify a particular
budget line that is attached to the objective of
reducing emissions in UK shipping?

Mr Souter: It is not so much being taken forward
domestically, although there is what the Minister has
said in terms of discussions with ship owners. But it
is also the impact on the international negotiations
because one of the areas where we are expecting
short to medium term progress in the IMO is in
technical and operational measures. There is far less
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opposition from the non-Annex-l1 countries to
technical and operational measures because they do
not have the climate change label attached to them.
So there is a very real likelihood that by autumn of
2009 we will have agreement in the IMO on a whole
range of technical and operational measures,
including management measures like slow steaming,
but also including measures like design of ships for
better hydrodynamic or better aerodynamic
capabilities and design of engines to be more
eYcient. So that is the area where the study is
helping us.

Q312 Mr Chaytor: Does the department see any
opportunity for the United Kingdom as a whole in
developing the new technologies in the design of
ships or the design of engines? Is this an opportunity
for British engineering, for example? Is the
department in discussion with DIUS about how our
innovation and science projects could be allocated to
promote these new technologies?

Jim Fitzpatrick: Certainly it is standard government
policy to outline and to promote the opportunities
that climate change and climate change industries
have for the UK to encourage manufacturing, to
encourage design engineering and scientific advance.
I could not tell you exactly how much the scientific
research budget is dedicated to marine engineering
and technology but | am sure that we could get those
figures for you if you wanted.®

Q313 Mr Chaytor: I think it would be interesting to
see again is there a budget line specifically for low
carbon marine technology, if not in your department
then in DIUS. Some witnesses have talked about the
potential for improving the eYciency of the
operations in individual ports. Is this again
something that your Low Carbon Transport
Innovation Strategy encompasses and is this again
something to which government would give priority,
given that the overwhelming majority of British
ports are privately owned? Do you have the levers at
your disposal to put this into practice at individual
ports?

Jim Fitzpatrick: | think the levers are not there in
that we could not force ports into a situation, but the
generic term used, as | understand it, curiously called
*“cold ironing”, which had to be explained to me
because it does not suggest anything. Sometimes
terms that you come across you think “I know what
that might mean” but cold ironing did not make any
sense to me at all. The provision of electricity from
land-side oV on to ships is being looked at. However,
the assessment suggests that there is perhaps not
really a huge saving to be made. Secondly, one of the
major obstacles is the diVerent electrical standards
that diVerent countries manufacturer to, so to have
compatibility with the electricity which is provided
from land-side to ships is not as straightforward as
it is for other sectors. There is nothing to prevent

ports at the moment oVering electricity and
providing that and, as | understand it, a few do; but
it is not regarded, even in the large cargo terminals
where ferries would spend longer than the smaller
ports, as an area where there is likely to be large
savings to be made in respect of omissions.

Q314 Mr Chaytor: Did you discover why it is called
cold ironing?
Jim Fitzpatrick: No!

Q315 Mr Chaytor: Maybe you could send a note to
the Committee explaining that as well! 7Leaving
aside the cold ironing, on the question of variable
port dues, for example, there is some discussion in
aviation about diVerential landing charges
according to the emissions rating of the aircraft; is
this something that is worth exploring or has there
been some discussion about this? Again, what would
the legislative requirements be for government to
impose a scheme of variable port dues on
individual ports?

Jim Fitzpatrick: Mr Chaytor, the port dues is an area
that we are examining. We are not at a conclusion yet
but as you have suggested there are many parallels
between aviation and shipping in terms of this whole
area, and given that there are varying diVerentials in
terms of airport charges then port charge variations
is something which is also being examined.

Mr Andrews: Can | just add that there of course we
have very good data on Nox production from
aircraft engines from two or three manufacturers; we
have lots of science work. Every ship is diVerent,
there is not an index yet which is one of the issues
about developing a standard index in the IMO and
then you can apply measures to those. That is why it
is again a very diVerent situation to aviation.

Q316 Chairman: Can | just refer to the Department
for Transport’s Ports Policy Review Interim Report
in the light of the answer a couple of answers ago,
which says: “In particular, we would like to see ports
work harder to reduce emissions from ships while
alongside by the provision, where feasible, of shore-
side fixed electrical power supplies to replace ships’
generators while in port (a practice known as ‘cold
ironing’). This can substantially reduce emissions.
We are actively supporting the development of an
international standard for shore connection . ..” In
the light of what you have just said have you studied
your own Ports Policy Review Interim Report?

Jim Fitzpatrick: We have, but as | said to a certain
extent, maybe based on the examination, this is
saying that the jury is still out on the quantification
of savings that can be made through cold ironing,
and the latest information we have suggests that it
would not be substantial but obviously that does
contradict the Ports Policy Review document that
we published some little time ago.

6 See Ev 84

7 See Ev 84
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Q317 Mr Caton: The other thing that cold ironing
presumably would help with is air quality at docks
and when we have just received a report saying that
60,000 people die as a result of pollution from the
maritime industry 1 would suggest that the
government’s policy should be such that we should
be encouraging shifting to cold ironing. What you
actually say is that the government’s policy to expect
major ports to formulate plans for the provision of
cold ironing facilities once an international for shore
connection has been agreed. When do you think that
agreement is going to be reached and how is the
government seeking to speed progress towards it?
Jim Fitzpatrick: As | said, Mr Caton, we are
examining the main question as it stands at the
moment, whether it is a cost eVective measure
against local pollution even at the ports where there
are significant berthing times for some of the larger
ships. We do think that more work is needed on the
engineering stands as to the economic and
environmental eVects before definitive conclusions
can be reached. | am not quite clear about the
timeframe for that work but I can write to the
Committee and let them know how far we have
progressed that research.®

Q318 Mr Caton: From the sound of it we are a long
way away from mandating ports to introduce cold
ironing?

Jim Fitzpatrick: We are certainly not in the position
at the moment to mandate ports, no.

Q319 Joan Walley: Can | finally turn to air quality
and non-COz contributions to global warming and
ask about the MARPOL VI convention that was
agreed. Really just to ask how eVective do you think
it will be in improving air quality in UK ports and
really what your assessment is of the shipping
industry’s ability to meet these new targets and these
new standards?

Jim Fitzpatrick: We are very pleased with the
outcome of the negotiations at the IMO to amend
the MARPOL Annex VI and the UK did play an
important role there. The amendments have the
potential to significantly improve air quality at sea
and on land with knock-on benefits naturally for
human health. This will be done naturally over time
with a reduction to the permitted maximum sulphur
content in marine fuel and with even stricter limits in
the emission control areas of which there are
currently two—the North Sea and the Baltic. Road
transport fuel is already subject to strict contents
and it is important from our point of view that ships
are also subject to stringent regulations to reduce
their environmental impact also. So as well as
amendments to MARPOL Annex VI changes to the
NOxtechnical code have also been agreed, which will
improve the engine standards for ships so that fewer
nitrogen oxides will be produced also.

8 See Ev 84

Q320 Joan Walley: Can | ask how you intend to
actually measure what kind of an impact that is
having? And how have you calculated the
improvements will come about?

Jim Fitzpatrick: We have a measure for heavy goods
vehicles to reduce the sulphur content in its fuel from
0.005% to 0.001% and we expect that there will be
similar reductions in due course in shipping.
Godfrey will say some more about the
measurements.

Mr Souter: On the subject of SOx, sulphur oxides,
the compliance can be measured in two ways: firstly,
when ships come into a UK port or in fact any other
EU Member State port because obviously this is
something which is going to apply to all the EU
Member States. When they come into any of these
ports it will be possible to check what fuel they
actually have to make sure that they have actually
been using a low sulphur fuel if they have been going
through a sulphur emissions control area. Or,
alternatively, because one of the things that the
United Kingdom was very keen to achieve was a
goal-based approach—a goal-based solution, |
should say—in the revised Annex VI they may have
scrubbers. If they have scrubber technology so that
they can be using a higher sulphur fuel but their
emissions will still be low sulphur emissions, then
that is accepted as well. The only problem with this
is if there are ships which are transiting through the
North Sea and the Baltic and not actually calling at
an EU Member State’s port, in which case it is
rather harder.

Q321 Joan Walley: What about the ability of the
shipping companies to actually meet these new
targets?

Mr Souter: We do not believe this should be at all
diYcult. Back in 1996 the protocol was agreed in the
IMO to create—to add—an Annex VI to
MARPOL. | think everybody realised at the time
that the SOx standards there were really rather easy
to meet; but the fact of the matter is that everybody
was very pleased actually to get an Annex VI about
air pollution into MARPOL. But the idea that
certainly we and a number of other countries had
was that as soon as MARPOL Annex VI had
actually entered force we would look to tightening
up the standards, and that is what we did—we and a
number of other European countries put a paper
into the IMO just as soon as Annex VI was
internationally in force, looking to get the Annex
reviewed and to get tighter standards both for SOx
and NOxpa

Q322 Joan Walley: One other thing is that the
Chamber of Shipping has suggested to us that what
this will do is, if you like, put into eVect a reverse
modal shift and it will cause more freight to be taken
by road rather than by shipping as a result of the
extra costs. How would you actually prevent that
from happening in respect of shipping freight?

Jim Fitzpatrick: We spent some time negotiating the
agreement at international level as a result of very
diYcult negotiations where we played a prominent
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part. There was some final adjustment to the
amendments which were included in the
international agreement and as a result of that we
have had ferry companies lobby DfT in terms of the
impact that they say it is going to have on their
business.

Q323 Joan Walley: Do you think it will have that
eVect on their business?

Jim Fitzpatrick: What we have said to them by way
of some reassurance, given that the standards are
due to come in in 2015, is that the Maritime and
Coastguard Agency will be carrying out a research
project in the new year to quantify the cost and
benefits of the compromised text for the Annex.
They have said what they think the impact is going
to be on them and we treated that seriously enough
to say that we will go and do our own research and
check it against their figures, and we will be having
discussions with them again in due course. But that
research project will be done by the MCA next year.

Q324 Joan Walley: Does the Maritime and
Coastguard Agency have the extra resources to do
that?

Jim Fitzpatrick: Yes.

Q325 Joan Walley: Finally, when we had the IMO
here they talked about the contribution that non-
CO:2 contributions made by shipping, such as black

carbon and nitrous oxide, would be successfully
tackled through these improved air pollution
reduction measures and we understand that there
was a former UK representative at IMO—I think his
name was Mike Hunter—who did some detailed
research work on that. Could you tell us what
assessment is made of the contribution that this
could make towards reducing global warming?

Mr Souter: Mike Hunter did not do it personally;
Mike Hunter was the chairman of the special group
which was set up by Mr Mitropoulos, the Secretary-
General of the IMO, to look into this. It was an
expert group and it pulled together experts from a
number of countries around the world. They
produced an amazingly comprehensive report and |
am sure that we can provide you with a copy of it.°
I do not recollect the detail of the actual findings
about nitrogen oxides.

Q326 Joan Walley: Even though you might not have
the detail of it, again can | ask whether or not the
government shares the IMQ’s confidence that there
will be improvements as a result of this?

Mr Souter: Yes, definitely.

Jim Fitzpatrick: No question.

Mr Andrews: The black carbon factor there of
course is very uncertain.

Chairman: Thank you very much indeed for
coming in.

9 See Ev

Supplementary memorandum submitted by DECC and DfT

Q262: Provide proposals submitted by UK to IMO on GHGs and ETS*

Q265: How many “UK” ships took part in the trial of the operational CO2 indexing of ships?

— Although the Maritime and Coastguard Agency provided guidance for UK flagged ships, in case
they wished to take part, none ended up being involved in the trials of the CO2 index.

Q295: Which allocation methodologies under consideration for “taking account” of international shipping

emissions?

— We currently report estimated emissions from international shipping based on deliveries of refined
product to marine bunkers for international and domestic shipping as memo items in the national
greenhouse gas inventory which the UK is required to submit to the UN every year. These
emissions will continue to be reported based on this measure of supply.

— Our intention under the Bill is to follow international reporting practice. We will also have regard
to forecasts of the shipping industry’s demand for marine fuels. When taking account of
international shipping emissions, we will make clear what methodologies are being used.

— Please see paragraph 3.4 of the Government’s oral evidence to the Committee for details of the
allocation methodologies that have been considered in climate change negotiations, and the

diYculties associated with each.

4 Not printed.
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Q300: Do you agree that UK emissions have increased since 1990 if international aviation and shipping
emissions attributable to the UK are included, as set out in evidence by the Tyndall Centre?

No we would not agree. As shown in table below, both on a CO2 only basis, all for all GHGs, and based
on bunker fuel methodology, UK emissions have reduced: for GHGs by 12.7%.

UK emissions with and without international aviation and shipping, calculated by bunker fuel sales
CO2 only (MtCO2) All Kyoto GHGs (MtCO2e)
. . . . Kyoto
Year International International Kyoto total International International b
Kyoto total o L Kyoto total . L total + Int.
aviation shipping  + Int. A&S av iation shipping ARS
1990 5935 15.7 6.7 615.9 774.9 15.9 6.7 7975
2006 5559 356 6.8 5983 653.8 36.0 6.9 696 .6
1990-2006 (absolute) -371.7 1509 01 7.7 -121.1 20.1 0.1 -100 9
1990-2006 -6.3% 126.2% 1.9% -2.9% -15.6% 126 2% 1.9% -12.7%

Q303: Any problems/anomalies with using fuel sales as measure of carbon emissions from domestic shipping?

— Measuring carbon emissions using this method is reliant upon data on UK refiners’ declared fuel
sales to shipping. UK refiners’ declared fuel sales are based merely upon those refiners’ best
estimate of final use. The majority of refiners’ marine fuel oil output is traded through third parties,
with refiners therefore having only a partial knowledge of the end use—domestic use through UK
waters or international trade—to which traded fuel is put.

— Given that shipping is a highly mobile asset, vessels on domestic movements in UK waters may
be operating on fuel sourced from UK refineries. Carbon emissions from such domestic vessel
movements, where fuel has been sourced from outside of the UK, would therefore not be included
in estimates based upon UK refiners’ declared fuel sales. This problem is exacerbated where vessels
are involved in both domestic and international movements.

Q309: Copy of Low Carbon Shipping report / Low Carbon Innovation Strategy and when published®

Q311 and 312: Budget allocated to low carbon marine technology? (DfT)

— The Department for Transport does not assign quotas for the research and development of specific
technologies. There is therefore no specific budget allocated to low carbon marine technology
within the Department.

— When a particular need is indentified, the Department can help by providing direct funding or
identifying funding streams: for instance, the Engineering and Physical Sciences Research Council,
which is funded by the Department for Innovation, Universities and Skills, has awarded grants for
the development of such technology, such as the Advanced Marine Electric Propulsion Systems
(AMEPS) developed at Strathclyde University. The EU’s Waterborne Technology Platform
Strategic Research Agenda (WSRA) is another source of funding.

Q317: When will there be an international agreement on *“cold ironing™?

— We anticipate that “cold ironing” will be included in the International Maritime Organization’s
Guidance on Best Practices, which will form part of a wider package of measures on reducing
greenhouse gas emissions on ships to be agreed at the IMO’s Marine Environment Protection
Committee in July 2009.

Q325: Provide air pollution report from IMO (group chaired by Mike Hunter)®
December 2008

Published 23 May 2007, not printed.
6 Not printed.
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Written evidence

Memorandum submitted by Simon Brown, Director of Business Development, Martek Marine Ltd

Simon Brown is responsible for the development of “MariNOx”, the World’s first Type Approved marine
diesel engine emissions monitor and heads up the companies R & D into innovative environmental
monitoring systems.

Acknowledged as an industry expert in on-board emissions measurement, he recent led a groundbreaking
development in automated GPS web based marine emissions reporting software package to demonstrate the
enormous benefits of “real-time” monitoring on commercial shipping available over the internet.

Having recently seen through the revisions of the NOx Technical Code in the capacity as Chairman of the
“NOx Code Working Group” at the IMO, this challenging task was made easier with the formation of a
“group of technical experts” who represented all aspects of the marine industry. The group were keen to
improve and clarify those sections of the NOx Code which have caused issues since its introduction, and
develop workable regulations in those areas which will provide the greatest challenges over the coming years.

Bullet Point Summary

— Pro-active emissions reduction initiatives must be based upon accurate measurements and
recording of totalized emissions inventories.

— The marine industry’s decision for a phased programme for diesel engine emissions reduction
combined with geographically based Emission Control Areas has not provided incentives for
investment in emissions reduction technology. CO2 emissions from shipping have not been
addressed in the recent review of MARPOL Annex VI and the NOx Technical Code.

— Boilers and gas turbines fall outside the realms of MARPOL Annex VI but will contribute to the
overall emissions inventory.

— IMO CO:z indexing scheme is based on empirical calculations from fuel usage, not accurate
measurement technology.

— Guaranteed compliance cannot be achieved by the current method of “rare” and “random” port
state inspections. Real-time, live data, available on the internet can provide evidence of vessel
emissions compliance at all times.

— Environmental initiatives such as emissions trading will require accurate emissions measurement.
The further benefits to realise the full benefits of investment in emission reduction technology.

Submission Specifical ly Aimed at the Following Questions Raised

1. How can the UK’s share of emissions from ships be measured and included in the UK’s carbon budget?
2. How quickly can any proposed scheme be implemented?
3. What are the benefits of direct measurement in wider emissions trading schemes?

The worldwide shipping community has a serious number of challenges to face over the coming years.
The revisions to MARPOL Annex VI and the NOx Technical Code have far reaching ramifications for ship
owners, regulators, engine builders and technology providers alike.

This submission challenges the traditional marine industry “resistance” to continuous emissions
measurement, by demonstrating the significant benefits of “what gets measured, gets done”.

The ability to measure each emission source installed on-board, including boilers and other fuel
consuming units, is essential to provide a fully accurate emission footprint, however these emission sources
have not been included within MARPOL Annex V1.

Martek Marine Ltd, a UK based marine solutions supplier pioneered the first Type Approved on-board
emissions monitoring and recording system in April 2005. Since this date, Martek have proven the following
capabilities on-board:

l. Measurement of NOx, SOx and CO: on board vessels from diesel engines and boilers in line with
the specific requirements of IMO MARPOL Annex VI regulations 13 and 14.

1. Capability to record totalised inventory in kgs and tons for each pollutant.
I11.  Capability to determine if the vessel is in compliance within a geographical region.
IV.  Automated collection and recording of data from all installed sources on-board.

V.  Capability to upload emissions data to a web portal via a GPS/satellite transmitter.
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VI. Capability to measure COz in line with the IMO CO:2 indexing scheme (MEPC Circ 471).

VII. Capability to accurately record totalised CO: for use in carbon oVsetting or emissions trading
schemes.

VIII. Capability to encrypt the data to prevent tampering by third parties.

The current emissions inventory schemes, as implemented within 1SO14001 and IMO, are all based on

empirical calculations of CO2 emissions based on fuel used. The factors used are diVerent depending on fuel
composition.

This method of calculation does not account for the eYciency of the emissions sources, thus the actual
emissions reported are currently “estimates”.

Subject to shipping being included within any “UK carbon budget”, monitoring systems can be installed
on specific vessels to automatically report emissions and provide accurate totals.

Systems are usually available within 12 weeks from manufacturers and the UK fleet could be equipped
over a period of 24-36 months.
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TYPICAL SYSTEM CONFIGURATION

T
Inmarsat-C GMDSS,
Mini-C, D+, and Iridium

Benefits of Emissions Measurement within a wider emissions trading scheme

— Environmental innovators will derive a financial payback from investment in emissions reduction
technology, whilst achieving the wider environmental objectives.

— COz2 being linked directly to eYciency and fuel consumption, measurement provides the ability to
“optimise” performance to given conditions and operating profile would reduce operating costs
and the environmental impact.

— Transparent reporting ensuring accurate industry inventory.

Considerations of measurement within a wider trading scheme

— Land based operators such as power stations are required to use monitoring technology and are
audited regularly for performance, currently no such scheme is required for shipping.

— Systems are now widely available in the market and environmental innovators are installing across
their fleets worldwide.

Summary

Emissions monitoring technology must be included within wider environmental initiatives to provide the
metrics which will allow accurate measurement of fleet performance.

Environmental innovators will only invest in emissions reduction technology, if it provides a realistic
payback or competitive advantage, on-board measurement is a key instrument in validating the eYcacy of
any project.

Using automated measurement technology combined with GPS location, allows the fleet to be monitored
and audited for continual compliance with regulations.

Direct on-board Measurement will provide the mechanism to allow operators to derive financial payback
from investment in emissions reduction technology and emissions trading schemes.

15 September 2008
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Memorandum submitted by SEAaT

1.0 Introduction
SEAaT is a cross-industry, pro-active and self-funding group, whose mission is to encourage and facilitate
eYcient reduction of harmful emissions to air from shipping.

SEAaT believes the shipping industry, should be given the maximum freedom to achieve defined
outcomes, using whatever environmentally acceptable solutions it finds appropriate and cost eVective. There
is potential for the reduction of emissions of shipping by innovation, in improving the energy eYciency of
ships by the use of abatement technologies and performance improvements, both at an operational level and
in the supply chain. However these potentials will only be realised if there is financial benefit for making the
changes and a regulatory framework enables “goal based” solutions to flourish. To this end, SEAaT
encourages the use of the market based instrument of emissions trading to facilitate performance
improvement.

1.1 Summary

— Shipping CO; emissions estimated:
— at between 0.8 and 1.2 billion tonnes of CO2 annually;
— to contribute to a mean figure of 2.7% of global anthropogenic emissions;
— estimated growth factor of 2.3 to 3.5 times compared to the 2007 emissions inventory; and
— growth may be restricted by current global economic slowdown.
— Allocation of UK shipping emissions to UK emissions budget not considered to be appropriate.

— Negative environmental and economic consequences may result from policies that do not properly
consider the diVerences in shipping sectors.

— Prospects of international agreement on shipping emissions reductions are unclear.
— Measures and controls being considered are:
— New build design index.
— Recommended best practices.
— Market based instruments:
— Bunker levy.
— Emissions trading (cap and trade).

— SEAaT considers emissions trading (cap and trade) to be the most eVective market based
instrument.

— Established technologies and operational measures exist to reduce emissions from ships by up to
30 to 40%, including:

— Waste heat recovery.
— Propeller design.
— Hull forms.
— Weather and tide routing.
— Paint systems such as silicon coatings.
— Trim optimisation tools.
— In addition, innovative technologies are being developed which may reduce emissions:
— Sky sails.
— Alir cavity systems (air lubrication).
— Twin propellers.
— UK Government support for a global emissions trading (cap and trade) will facilitate its adoption.

2.0 Responses to Strategic Issues as Identified by the Committee

2.1 How significant is global shipping’s contribution to climate change? How is this projected to change in
the future?

The most significant gas emissions from ships contributing to climate change are from combustion
processes and VOCs (volatile organic compounds) from tank venting on tankers. The emission under the
greatest consideration at the United Nations’ body the International Maritime Organisation (IMO), with
respect to reducing the contribution to climate change by shipping, is COx.
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Verified release data from across the world’s shipping fleet is not collated and is thus not analysed.
However data from a fleet of tankers suggests that the proportion of emissions is 97% from combustion and
3% from tank venting.

The quantity of CO2 produced by a ship’s power plant is in direct proportion to the quantity of fuel burnt.
For every tonne of fuel consumed approximately three tonnes of CO- are produced.

The estimate of shipping’s contribution to the total CO2 emissions from shipping submitted to the IMO,
as part of the expert group study report on the revision of MARPOL Annex VI, established a figure of 1.2
billion tonnes per annum. A more recent study by Norwegian think-tank Marintec, for the IMO, whose
preliminary report was presented to the IMO Green House Gas Working Group in June 2008, estimated the
emissions from shipping as approx 0.8 billion tonnes per annum. Both these estimates were established using
a top down approach and are based on ship size, engine size and an assumption of days steaming. A bottom
up estimation using actual fuel consumption data is currently not possible,as there is no external reporting
of fuel consumption data.

The Marintec report estimates the contribution of shipping to to be 2.7% of the global total emissions.

Estimations of change in contribution are directly proportional to changes in trading activity. The
Marintec report estimated a growth factor of 2.3 to 3.5 compared to the 2007 emissions inventory. The recent
reductions in economic growth may result in these estimates being reduced.

2.2 How should the UK’s share of international maritime emissions be measured and included in UK carbon
budgets? How fast could this be done?

2.2.1 Deep Sea Shipping

The international nature of shipping makes it inappropriate to allocate “shares” of international shipping
emissions to any particular nation. The trade in raw materials and finished goods often means that material
is imported, value is added, and the resultant goods then exported. If the allocation was targeted at goods
arriving at UK ports then use of UK ports as European “entry ports” may be jeopardised. It is more
appropriate for the international shipping industry to be considered as a contributing entity in its own right,
in much the same way as nation states are considered. Nevertheless, the European Union has made it clear
they will act autonomously if the IMO do not provide acceptable measures for the reduction of CO. for

shipping.

2.2.2 Short Sea Shipping

If it was decided to try to allocate shipping emissions to the UK, one of the unintended negative
consequences of any emissions controls may be to drive modal shift from short sea shipping (another less
CO2 eYcient transport mode). The table below gives a comparison of the various modes of transport.

CO,—EFFICIENCY OF TRANSPORT MODES
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A further negative consequence might be the development of ports outside the UK at which the journey
is broken. The purpose of this would be to reduce the mileage between the “last port” and the UK. Although
this might reduce the amount of CO, the UK accounting for it would not contribute to the reduction of
global CO:2 emissions and may, depending on the vessels used to bring goods to the UK, actually cause
an increase.

2.3 What are the prospects of international agreements to control and reduce carbon emissions from global
shipping, or to bring it within wider emissions trading schemes? How well is the UK Government playing a role
in developing such agreements?

It is necessary to consider agreements concerning measures to reduce carbon emissions separately from
agreements to control carbon emissions.

2.3.1 Measures to reduce carbon emissions

Currently the IMO is considering two main measures to bring about a reduction in carbon emissions from
global shipping. The first measure is a design index for new buildings. The index is generated from a formula,
taking into account a vessels size, installed engine power, and a number of other factors establishing a
theoretical emissions index. All new ships from an implementation date would be required to conform to or
better this index. The second measure is a list of best practices which when implemented will reduce the
emissions from ships. These best practices, include both technical and operations aspects of vessel operation.
SEAaT supports these two IMO initiatives.

2.3.2 Measures to Control Carbon Emissions

The IMO is considering market based instruments to achieve control of emissions reduction. Two basic
types of instrument are currently being looked at. One is a bunker levy, acting in eVect as a Pigovian tax, to
drive operational behaviour to reduce emissions. The other is an emissions cap and trade system. A
preference for either system amongst the parties to the IMO is not presently clear.

The prospect of agreement to the adoption of any mandatory measure to reduce and control carbon
emissions from shipping on a global basis appears, on the evidence of the outcome of the IMO Green House
Gas Working Group held in Oslo in June 2008, to be unclear. The discussion to a large extent was dominated
by the issue of the Kyoto Protocol’s common but diVerentiated responsibilities. Some non Kyoto Annex 1
countries feel strongly that any measures to reduce and control emissions from ships should not apply to
them. This is at variance with the views of the IMO Secretary General, who feels that in order to maintain
a level playing field with international shipping all reduction measures and controls should apply to all
shipping regardless of flag.

The UK government is ably represented at the IMO by staV from the Maritime Coastguard Agency and
the Department of Transport.

2.4 What are the prospects for developing new engine technologies and fuels, as well as more fuel-eYcient
operations? What more could the Government do to assist these developments?

In terms of thermal eYciency the most commonly used engine type in international shipping, the slow
speed marine two stroke engine, is approaching its theoretical maximum. These engines have a thermal
eYciency of approximately 53%. No other current propulsive power plant configurations can match this.
Of the developing technologies there appears to be none that can match the slow speed marine two stroke
engine for its particular application. Fuel cell technology producing power on the scale required for marine
propulsion appears to be a considerable distance away. Nuclear power, although proven to work in the
1960s, would not be commercially viable or socially acceptable. If nuclear power was to be considered it may
be more acceptable and eYcient to use this power to synthesise marine fuels on shore.

The best technological prospect for increasing the overall fuel e ciency of ships is to focus on waste heat
recovery systems; hull forms and coatings; and propeller designs. However, take up of these units by the
world shipping fleets is limited by costs of purchase and installation. These technologies are well known in
the industry. Take up tends to be limited by cost of purchase and installation, and, up until present fuel cost
rises, the poor return on investment these technologies represent.

The table below from IMO Bulk Liquid Gases Report, p 16, December 2007.According to research
commissioned by the IMO, technologies could reduce fuel consumption and oil usage by up to “30-40%".
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Measure Existing ships Newbuildings
no Description gain % gain %
1 Main Engine eY'ciency rating 2

2 Main Enginer optimisation 2
3 Waste Heat Recovery 5-10
4 Optimize hull shape, inc reduced Cb* 3-10
5 Optimized propeller 2 3-6
6 Maintenace of wetted hull surface 2-5 2-5
7 Improved anti fouling paints 2-8 1-2
8 Twin skeg ¥ twin propeller 5-8
%9a Trim optimisation—Ilarge Cb ships 1-2 1-2
9B Trim optimastion—small Cb ships Max 10 Max 10
10 Misc Fuel saving devices 2-6 2-6

However, some of these measures have been adopted by industry and results have reportedly not been
meeting expectations.

There are non-conventional technologies currently being appraised for applicability, such as the sky sail
concept, twin propeller and the under hull air cushion.

The developer of a kite system asserts their system may reduce a ship‘s fuel consumption by 10-35% on
annual average, depending on wind conditions. Although recent tests have the mark at the lower end of the
spread. Under optimal wind conditions, fuel consumption can temporarily be reduced by up to 50%.
Developers of innovative propeller technology estimate a reduction in fuel consumption of up to 17% on
some vessel types—considerably more than the IMO advisory group’s estimation of 5-8%. A system to blow
air bubbles under the ships hull to reduce fuel is said to cut fuel consumption by between 8 and 15%. The
patented “Air Cavity System” improves the fuel eYciency of ships by reducing the frictional resistance of
the hull surface.

With respect to alternative fuels, only liquefied natural gas is a serious contender for supplanting
traditional fuels. The complexity of on vessel storage and containment systems and the shore-side
infrastructure required for resupply severely limits the adoption of this fuel. The operational range of vessels
using LNG is limited by the fuel tank size and boil oV rates. LNG is considered by industry to be more
suitable for short sea traYc than the deep sea trade. Indeed, some ferry routes with dedicated supply and
shore-side infrastructure in Scandinavia currently use LNG for main propulsion fuel.

The shipping industry is a diverse one, and provides many diVerent services to society. This spread of
services militates against the adoption of proscriptive solutions targeted at the industry as a whole. Such a
policy may have unintended negative consequences. There is a real possibility that requiring reductions of
emissions from short sea shipping, causing increases in operating costs, will result in modal shift to land
transport. This would increase rather than reduce emissions of transport related CO-.

A recent fire in the Channel Tunnel, demonstrates the need for a strategic mix of transport modes. Should
environmental policies create modal shift away from short sea shipping, bring about a loss of capacity, then
any restriction of use of the tunnel would not be as easy to mitigate as is currently the case. The result on
the UK economy would be negative.

It is for this reason SEAaT considers it vital the issue of emissions from shipping, and their reduction, is
considered in terms of social utility, the various sectors provide and their position in the supply chain. Failure
to do this may result in damage to a vital industry and an overall negative environmental outcome.

2.5 SEAaT Proposal

The members of SEAaT believe market based instruments in the form of a “cap and trade scheme”;
applied where appropriate; will provide additional financial incentives to shipping companies to adopt the
emission reduction measures most suitable to their sector of the business.

The design of such a trading system is vital to its success. SEAaT advocates a global, open trading system,
with an emissions reduction trajectory linked to global emissions reductions aspirations. The initial
emissions cap being set by historical emissions levels. The allocation method is recommended to be initially
a free allocation based on historical data with a gradual transition to an auction allocation system over a
number of years.

In supporting a global emissions trading scheme for the appropriate sectors of the shipping industry, the
UK government would aid the eVort to establish an emissions reduction facilitation tool that encourages
change and rewards improved environmental improvement.
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3.0 SOx, NOx and Particulates Emissions from Shipping

SOx, NOx and Particulates Emissions from shipping sources diVer from COg; in that it creates localised
environmental impacts where as CO: is a uniformly mixed emission and acts globally.

3.1 Sulphur Oxides

Sulphur oxides (SOx) are major air pollutants and precursors for secondary particle formation in coastal
areas. The emissions quantity is directly proportional to the sulphur content in marine fuel.

Reductions in SOx emissions can be achieved by either reducing the sulphur content of the fuel used, or
by removing SOx from the exhaust stream by using scrubbing technologies. Both approaches are permitted
by MARPOL Annex VI. Switching to a lower sulphur content fuel, although the simplest option incurs cost
penalties related to the diVerential between high sulphur and low sulphur marine fuels. Abatement by
scrubbing allows cheaper high sulphur fuel to be used but incurs installation and operational costs.

A UK scrubber manufacturer estimates that 50% of the current tanker fleet could find scrubbing more
economical than a diesel switch, which equates to a potential tanker market opportunity of 5,893 ships by
2015 for scrubber manufacturers. For vessel owners looking to future-proof their vessels against future
regulation at new build stage, the economics of fitting a scrubber could be attractive.

According to the manufacturer, as many as 23,905 vessels from a global fleet target total of 71,758 could
find scrubbing to be a more viable option than switching to diesel fuel by 2015—equating to a potential
market of over $7 billion based on average scrubber size and costs.

Other developing scrubbing systems include the use of chemicals such as caustic soda in their cleansing
process.

A benefit of the use of scrubbing technologies is that they also abate the emission of particulates.

3.2 Particulate Emissions

The combustion of all fuels leads to the emissions of particulate matter to a greater or lesser extent.
Particulates associated with shipping emissions are soot and ash, polycyclic aromatic hydrocarbons, and
SOx aerosols. These emissions have an adverse eVect on the health of exposed populations, with residents
in port areas being the most exposed. Reduction of particulate emissions can be achieved by burning lower
sulphur fuel and/or using exhaust gas scrubbing technologies.

3.3 NOx Emissions

These emissions are subject to the controls imposed by the NOXx regulations contained in MARPOL
Annex VI. A phased reduction of NOx emissions is required by these regulations. Early phase reductions
may be achieved by using in engine technologies where as the later phase reductions will require the use of
exhaust gas or combustion air technologies such as scrubbing using catalysts in exhaust gas or adding water
vapour to the combustion air.

22 September 2008

Memorandum submitted by Cascade Technologies Ltd

“To Measure Is To Know”

— Technology and products are now available for the real time measurement of Green House Gases
(GHG) from ship stacks.

— Emissions data can be stamped with GPS position and time and viewed on the WWW.

— Real time data can be used to demonstrate current GHG emissions and therefore be used to show
real improvements over time.

— The technology and products are available now and could be rolled out rapidly in volume if
required.

— There is the possibility to save fuel (2 to 4%) from implementing real time emissions monitoring
and providing this feed back to the engine management system or by manually managing the
engines operating parameters. This is in preference to slowing the ships speed.

— The successful implementation of additional exhaust cleaning devices (scrubbers) to reduce
emissions,can be monitored by this technology, thus proving its e ciency—99% reduction of SOx
has been shown as well as similar reductions of NOx.
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— Ambient air monitoring around ports or coastal areas could by implemented to correlate the eVect
of ships exhausts on the mainland.

1. Green house gases including CO2, NOx and SOx are emitted from many energy generating processes
including ships engines.

2. The ability to measure these gases rather than using theoretical calculations is important if reductions
in emissions are to be demonstrated.

3. Current regulations do not allow engine adjustments to take place unless continuous emissions
monitoring equipment is deployed.

4. Real time management/adjustment of engine operating parameters could be utilised to improve fuel
eYciency which directly relates to GHG emissions. Many engines have electronic control that could be used
with real time emissions data to improve combustion eYciency and therefore emissions.

5. There are significant technical challenges to providing data on emissions from ships funnels. These
relate to size and weight of conventional equipment. Ensuring measurements are representative. Heat,
vibration and dirty gases.

6. A new laser based technology specifically directed at the rapid and sensitive measurement of gases
using a new type of laser has been developed by Cascade Technologies Ltd. A company which spun out of
Strathclyde University, in Glasgow, in 2003.

7. This technology can be deployed in many fields for the measurement of green house gases GHG,
including power stations and shipping.

8. The technology has been developed to the point of achieving type approval for the fitment to ships for
the measurement of key GHG such as COz, NOx and SOx. The products that have been developed are
designed to be easily upgradeable to future proof them, as additional gases are identified.

9. Cascade is one of the few companies in the world that has developed a measurement method for the
real time analysis of GHG from ships. This is a significant challenge for most gas measurement technologies.

10. This capability is now a reliable method for measurement of ships emissions and could be deployed
on a pilot basis on ships immediately. Volume could be installed within a six month timeframe. (The sensors
are easy to install and require limited modifications to ship infrastructure prior to installation).

11. Ships can save fuel or reduce emissions by knowing their emissions and managing fuel consumption
and speed to optimise GHG output. Slowing ships down is one option to save fuel but by measuring
emissions, speeds could be maintained and fuel savings of 2 to 4% could be made, although sometimes the
NOXx output can increase.

12. A proposal to fit emissions monitoring equipment to all ships in certain areas could be implemented
and then all ships in these waters could have the emissions data annotated with date and ship position. This
data could be available for viewing on the WWW, similar to the National Air Quality Archive run by Defra.

13. The capability is now available for government to insist on shipping companies to install emissions
monitoring equipment, thus giving the ability to understand the location of ships with their related emissions
and relate this to land based air quality or the general reduction in GHG emissions from the shipping
industry.

14. This ability to measure could then be utilised to understand the current position and to demonstrate
future improvements.

15. Answering a few of the specific questions from the EAC New Enquiry document dated 17 July 2008:
— How should UK share of maritime emissions be measured and how fast could this be done?

— Cascade has developed the technology and been trialling it on the P&O cross channel ferry
Pride of Kent. It is now proven and available for roll out into the industry—volume capacity
for production will be available when required on a short lead time.

— What are the prospects for new engine technology and more fuel e cient operations and what could
government do to assist?

— Engine technology—The engine manufacturers continue to improve the engines and real time
measurement technology can help in the field.

— In addition to engine technology, reduced emissions can come from using diVerent, but
expensive, fuels or by scrubbing (cleaning) the exhausts post burn. If this is done then the ship
owner will want to measure the emissions to confirm eYciency of the scrubber.

— By measuring in real time it is possible to see the eVect on fuel consumption from winds and
tides etc. This has not been possible with traditional technologies which typically have five to
15 minute response times. Our new technology can respond in sub second if necessary.

— The government could fund pilot installations and then support the implementation of real
time monitoring by oVering some form of incentive for ships that have the monitoring
installed and can therefore demonstrate their emissions.
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— What are the eVects of shipping on air quality and public health what more could government do?

— Ambient air monitoring is carried out in many areas of the UK, mainly in city centres and
large conurbations. This monitoring could be extended to ports and then correlated to ships
emissions. In addition, ships could be pushed towards using distillate (lower emission) fuels.

11 November 2008

Memorandum submitted by Greenwave

1. Introduction

2. Greenwave International Limited is a UK registered charity no 1123414.

3. The charity exists both to remind the global shipping industry of its environmental obligations and to
develop meaningful, sustainable and aVordable ways to meet those obligations.

4. Our research and development team is focused primarily on the reduction of greenhouse gas emissions
from shipping and CO: in particular.

5. Greenwave believes that action by the global shipping industry to reduce CO2 emissions has to be
accelerated if global and EU targets are to be achieved and to this end we have developed both practical
technologies and policies to assist a speedier reduction of emissions.

6. The charity protects the intellectual copyright of its solutions but licenses them back to the industry
on a not for profit basis. This is to (a) avoid commercialisation of our work by third parties and (b) to bring
solutions to the global market at the lowest possible cost thus reducing barriers to adoption.

7. We work closely with Southampton Solent University and Lloyds Register in the UK and with
Auckland University in New Zealand.

8. The charity’s work is funded by donations from the shipping industry and our R&D programme is
supported by the Royal Institution of Naval Architects.

9. Greenwave’s Relevance to the Inquiry

10. Greenwave has developed sustainable technologies for reducing CO2 and other emissions from
shipping using renewable power—wind engine technology. The use of wind power to deliver a significant
amount of thrust to propel the ship enables power from the main engines to be reduced saving fuel and thus
CO:2 while still maintaining speed.

11. Four full size wind engines can deliver the same thrust as a Boeing 737 at take oV from the free and
renewable power of the wind.

12. Average annual savings of 13% can be achieved representing around 900 tonnes of fuel per ship (for
say a 60,000 tonne bulk carrier) equivalent to almost 3,000 tonnes of COx.

13. Thus Greenwave technologies help conserve a diminishing resource (oil) as well as reducing emissions
and saving the ship operator a substantial amount of money in the process.

14. Greenwave has also developed a modular drag reduction kit capable of reducing CO2 by over 150
tonnes per ship per year by saving 50 tonnes of fuel as a result of improved above-deck aerodynamics.

15. The capital cost of equipment and fitting of all Greenwave technologies will have a maximum three
year payback from fuel saved. Thus they are commercially viable as well as practical and eVective.

16. No additional crew is required to operate these technologies and they are suitable for retro fitting to
approximately 40,000 ships within the existing global fleet.

17. The UK’s Opportunity for Global Environmental Leadership and Sustainable Regional
Regeneration

18. Once type approvals are completed by Lloyds Register (currently underway) and independently
verified sea trials have taken place (first half of 2009—fund raising permitting) manufacturing and fitting
these sustainable technologies provides opportunities for new jobs and urban regeneration.

19. A small number of locations will be required worldwide for installation and production in order to
service a global industry. Key locations are Asia, Europe and The Americas.

20. The UK can make a good case for being the European hub.

21. The technologies themselves are not particularly challenging from a fabrication perspective. Most of
the components (except for the rotor) can be purchased “oV the shelf” and rotor production, using proven
manufacturing methods and modern (renewable) materials can be developed without the need for massive
investment in tooling.
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22. Ship yards are required for installation which is a relatively quick and simple process. Dry docking
is not anticipated.

23. Given the UK’s heritage in ship building and related services, both the industrial infrastructure for
manufacture and installation as well as a suYciently skilled work force is readily available.

24. Both wind engines and drag kits can be manufactured in the same location.

25. New environmental technology represents an opportunity to create sustainable jobs and the
regeneration of industrial areas in the UK.

26. Distribution of these technologies to a wider global market is a requirement but again the UK has
plenty of working ports that can act as distribution points for installation elsewhere.

27. Greenwave has already commenced exploratory discussions with a Social Enterprise Advisor at
Business Link in North Yorkshire and the Hartlepool Enterprise Team in order to explore these
opportunities for job creation and urban regeneration. The response has been extremely encouraging.

28. However, we have, to date, been unable to identify any assistance from the government to support
either our research or the marketing of the developed solutions.

29. Policies to “Get There Quicker”

30. In the 10 years since the responsibility for Greenhouse gas emissions was given to the IMO under the
Kyoto protocol, no action has yet been agreed (at the time of writing) for the reduction of CO..

31. While Greenwave understands the diYculties the IMO has in reaching unanimity it is simply
unacceptable that the current levels of emissions continue unabated while discussions drag on. When it
comes to action on climate change we face a very real timing problem.

32. We do not have another 10 years. We have to start taking actions now.

33. A simple and verifiable method of CO: calculation

34. In addition to the technology solutions outlined earlier Greenwave wishes to inspire the UK
government into taking a stronger leadership role in promoting policies that reward the quick adopters of
emission reduction technologies and incentivise the laggards.

35. Inorder to achieve that it must first be possible to identify those ships that are more environmentally
friendly in respect of emissions reduction.

36. Since the IMO has accepted a formula for calculating CO2 produced by each tonne of fuel burned
(multiply by between 3.1 and 3.2 to convert whichever grade of fossil fuel is used) it is possible to baseline
current fuel consumption using ships logs and then have a simple measurement device for fuel. Two sealed
flow meters linked to a sealed printer (sealed % tamper-proof) that self certifies the eVect of whatever fuel
saving technologies have been fitted.

37. Many technicians in the industry are struggling with the challenge of how to measure ALL the exhaust
gases including particulate matter which changes as it goes through the exhaust process.

38. While the scientists and technicians try to resolve that complex issue we should identify CO> as the
prime target and focus on doing something about that now. We cannot wait until we can solve all the
emission measurement issues during which time ships continue to contribute substantially to global
warming.

39. Once the “good guys” and the “bad guys” can be identified we can look at simple incentives.

40. Green Lanes for Shipping at Ports

41. There has been much debate about the concept of diVerentiated port dues as a way of rewarding and
penalising. It has proved controversial.

42. Let us take an example from the road transport industry where the reward for car sharing is to have
an exclusive “fast lane” to and from work.

43. The government could introduce a Green Lane for shipping that enables independently verified
“greener” ships to go to the front of the queue on arrival in port.

44. Turnaround time in port is a serious commercial incentive.

45. Operationally it has virtually no cost for the port authority and it could be implemented rapidly.
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46. Leadership—a coalition of the willing

47. Returning to the urgency and the IMO’s predicament, they cannot go anywhere on COz until the last
person is “on the bus”. The consequence is that the bus hasn’t moved. Yet many people on that bus want
to get going.

48. More leadership is needed to create a “coalition of the willing” of all those countries, institutions and
shipping industry players who recognise the problem exists now and needs action now.

49. If the solutions to reduce emissions, that are already in development or already developed, were added
together (in a variety of diVerent combinations) the industry would actually be able to make significant
reductions. But the industry has left the problem to the IMO which has been rendered ineVective by its own
membership.

50. What is needed is leadership.

51. The Sustainable Shipping Initiative being drafted currently by Forum for the Future oVers precisely
the kind of independent leadership role that the industry needs if it is to make an urgent step change in its
progress on emission reduction. www.forumforthefuture.org

52. Forum for the Future is a UK charity for sustainable development whose founding directors include
Jonathon Porritt from the Government’s advisor, the Sustainable Development Commission.

53. Summary

54. The shipping industry must rapidly accelerate action to mitigate its greenhouse gas emissions,
particularly in respect of CO:x.

55. Sustainable solutions such as wind power, can play a significant part in reducing global emissions if
given the support to develop.

56. The industry is fragmented and requires co-ordinated leadership in a coalition of the many parties
ready and willing to act on ways to mitigate shipping’s contribution to GHG emissions. Government
support for the Sustainable Shipping Initiative being drafted by Forum for the Future would assist this.

57. There is a real opportunity for the UK government to be seen to be initiating, simple practical steps
now to actively encourage adoption of green technologies through simplified CO. emission measurement
and the adoption of Green Lanes in ports.

58. In the current economic downturn two beacons of opportunity shine out.

59. First, saving fuel is the only way to reduce CO2 from ships and in so doing it conserves a diminishing
resource and actually delivers a substantial commercial return for shipping. Savings approaching US$
250,000 per ship per year are achievable with wind power alone, even at current lower fuel prices.

60. Second is the opportunity to create economic revival in depressed regions of the UK’s industrial
heartlands from which sustainable jobs would flow.

61. Itis diYYcult to envisage a new industry more deserving of support in these uncertain times than one
which oVers sustainable improvements on climate change, sustainable jobs and regional economic revival
while contributing to the well being of both the UK and the global community.

20 November 2008

Printed in the United Kingdom by The Stationery OY'ce Limited
6/2009 417790 19585




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




