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Abstract

MARPOL Annex VI regulatesiir pollution from international shipping. Emissions of sulphur
oxides (SQ) are regulated through a global limit for the sulphur content of bunker fuels
(referred to as global cap as well as a stricter limit in particularly sensitive areas, referred to
asSQ Emission Control Area6SECAS). This thesis has investigated documentation from the
sulphur deliberations at thHaternational Maritime Organizatior(IMO) for the purpose of
explaining how the initial proposals for reducing sulphur emissions flops £nded with a
global cap of 4.5% sulphur content in 1997, which was then revised in 2008 to 0.5% in 2020
(or 2025, subject to review in 2018).

The thesis does not provide a definitive history, but it gives an insight into how-padiking

could hapen at IMO. From this thesis, we can learn how IMO works as an international
organization responsible for air pollution from ships and how it is reported in its documents.
Moreover, it illustrates how industry interests can affect environmental policyré&dudts

show a process that started in the 1980s when the regulation ebdaed sources of
acidification raised questions over the contribution of emissions from ships. The issue was
raised at IMO in 1988. An early target was set to halve &@issiondrom ships by 2000.

The focus then turned to a regional approach and a supplementary global cap. This was
explained by the lack of support for a stringent global solution due to high costs for the oil
industry. A global cap was introduced merely to preweernossible increase in the sulphur
content. The global average sulphur content at the time was less than 3%, though a 4.5%
global cap was adopted in 1997. The only motivation for this cap was that it was a first step in
a global regulation that could benanded in the future.

It then took until 2005 before Annex VI entered into force, and it was decided to revise it the
same year. The work started in 2006. Several different policy options were discussed
intensively, including a global uniform standardwhs concluded that the health effects from
particulate matter (PM) emissions were one of the main reasons for revising the sulphur
requirements to stricter limits. Nevertheless, high costs for the oil industry made the IMO
focus on keeping the SECA appcba A final agreement was met in 2008. It was a
compromise with stringent SECA limits and a global cap that would become stringent after a
review of the ability of the oil industry to supply enough quantities of distillate fuels.

It was concluded that thglobal cap still has no effect and should not be interpreted as an
emission ceiling until the future reveals its results. Moreover, the focus of the northern
hemisphere on the air pollution regime is an important factor explaining the acceptance of
moderae global regulation and stringent regional regulation. This thesis opens up for further
research into how air pollution is dealt with at IMO. Three frames of reference were identified
that could be used to study similar processes.

Keywords: MARPOL, Anng VI, global cap, sulphur oxides, §Oair pollution, ships,
emissions, IMO, policymaking
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1. Introduction

1.1. International Shipping, Bunker Fuels and Sulphur

The world merchant fleet increased rapidly in tB&0s. Between 1960 and 198M&d more

than doubled imumber (Eyring et al., 2009). In 2004, the world merchant fleet consisted of
almost 91,000 shipsof above 100 gross tonae(GT) (Dalsgren et al.,, 2009). This
development has gone hand in hand with global economic development (Stopford, 1997).
Today, aboutB0% of the world trade volumes are transported by sea (UNCTAD, 2008).
Figure 1.1(a) shows international seaborne trade loaded from 1970 to 2008. Figure 1.1(b)
shows the world ®tal seaborne tradéTST) in billion tonnemiles' from 1987 to 2007.
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Figure 1.1(a).International seaborne trade (millions Figure 1.1(b).The worldd total seaborne trade (billion
of tonnedoaded), 197€2008. Source: UNCTAD tonnemiles), 19872007. The grey line represeithe

(2009) annual growth rate (from Eyring et al., 2009, their
Figure 4).
The correlation between seaborne trade intemmel es and shi psdé fuel Co
well understoodn the last 30 yearsasfithe work done in global trade is proportional to the
energ/ required ( Eyring et al ., 20009, p . 8) . I't has

from international shipping was 277 million tonnes (mt) in 2007. Of this, 213 mt vezrey
fuel oil (HFO) and 64 mt wermarine distillategMD) (Buhaug et al., 2009).

Residual fuels

The main fuel powering the international fleeHeavy fuel oi(HFO). It is a mix of residues

from refinery processes to produce lighter and cleaner-dugiity products from crude oil.

The termresidual fuelis thus often used. It is characterized by high viscosity and requires
heating for storage and combustion. In general, the sulphur content is high (<4.5% 1SO
standard), though the sulphur contehHFO is depend# on the sulphur content of the crude

oil (CONCAWE, 1998; Winnes, 2010).

Distillate fuels

Marine distillates(MD) include marine diesel oilMDO) andmarine gas 0i(MGO). They

are both distillates from the refinery process and have lower viscosity and lower sulphur
content than HFO. The sulphweontent of MD is often below 0.5% (MDO <2.0% ISO
standard; MGO <1.5% ISO standard) (Winnes, 2010; Buhaug et al., 2009).

! Shipping activity is generally measured in tonmies, i.e., the amount of transported cargo multiplied by the
average transport distance (Buhaug et al., 2009).



Sulphur oxides

Duringthec ombusti on of a shipds bunker fue$, abol

with oxygen gas (& and is emitted as sulphur dioxide (§OA smaller portion of the
sulphur in the fuel forms SOThe abbreviation SQOs thus often used (S& SO + SG;).
Due to the common absence of exhaust gas treatment on board ships, the ang0Ont of
emissions from ships dependslely on the sulphur content of the fuel (Corbett and
Fischbeck, 1997). The atmospheric processes and impacts,@n3€sions are dealt wiih
Chapter 3. Increased shipping activity and the absence of regulatiendsaltel in increased
SO« emissions from international shipping. This is where this thesis com#seiregulation

of global SO emissions fronships

1.2. Revised Measures on SO, Emissions from Ships

On 10 October 2008, a decision that has caused much debate wasttakenLondon
headquarters of thénternational Maritime Organization(IMO). The decision was an
adoption of amendments to MARPOL Annex VI. The MARPOL Convention (MARPOL
73/78) is the mén international convention to prevent marine pollution from ships. It consists
of regulations to prevent and minimize pollution originating from accidental and operational
causes. The technical regulations emerentlyset in six annexes. Statd®thawe ratified the
conventionarebound to Annexsl and II, while Annexslll to VI are optional (IMO, 2009a).
Annex VI (Prevention of Air Pollution from Shipsvas adopted in 1997 and came into force

in 2005. Annex VI regulates emissions of air pollutantsmirships. It limits emissions of
sulphur oxides (SQ and nitrogen oxides (NP and prohibits deliberate emissions of ozone
depleting substances. The emissions of sulphur dioxide are regulated through a global limit o
the sulphur conteraf bunker fuels (referred to @se global cap as well as a stricter limit in
particularly sensitive areas referred to &€ Emission Control AreagSECAsY. An
alternative to redung SO, emissions in SECASs is to use an exhaust gas cleaning system or
othe on-board abatement technologies. In 1997, the global cap was aet.5% sulphur
content an@ét1.5% in SECAs (IMO, 2010a).

The 2008 amendment entered into force on tHeflJuly 2010. The sulphur limits were
among the main changasthe revisedAnnex VI. The sulphur contemtf bunker fuels will be
reducedprogressivelyfrom 2010 to 2020 as illustrated in Figure 1.2. The initial 4.5% global
cap will be reduced to 3.5% from th& af January 2012Reg. 14,1:2), followed by 0.5%
from the £' of January 2020 Reg. 14, 1:3). A review to determine the availability of fuel oil
to comply with subparagraph 1:3 will be completed by 2018. If the Parties decide after the
review that it is not possible for ships to comply with the subparagraph, it shalinbeco
effective on the ¥ of January 2025. In SECAs, the level will be 1.0% from tHeofLJuly
2010 and 0.1% from the®lof January 2015 (Res. MEPC.176(58gg. 14). The Revised
Annex VI appliesto all ships of 400 GT and above, though exceptions areifggkin the
Annex, e.g. for the purpose of securintpe safety of a ship or saving life at s@hid.,
Regulation 3:1).

Z International Convention for the Prevention of Pollution from Ships, 1973, as modifibd Byatocol of 1978
relating thereto The name signifies a combination of two treaties.

% Today, the ternECAis used for the inclusion of Nd@imits, as for the North American ECA.

4 Percentage by mass, i.€.sufur/ Muel
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Figure 1.2.Revised MARPOL Annex VI sulphur limits for bunker fuels (based on res. MEPC.176(58))

After the adoption of therevised Annex VI, the IMO Secretafyeneral Efthimios
Mitropoulos described it as:

fia monumental decision in IM® history, a decision that proves, once again, that the Organization is
focused, united and relevant as the international body capable ahgeweth all items on its agenda,
an organization that sets global standards in a global environin@ktO, 2008).

The above description implies a concrete and unanimous decision made by Member States of
an international organization to prevent and cdranopollution from shipsWas the journey
towards the final decision as concrete and undisputed for the protection of the environment as
it looks at first sighthoweve® How did theinitial proposals for reducing sulphur emissions

from ships end up witta global cap of 4.5% and then the stricter 0.5%®@s€hare the
questions thathis licentiate thesis intends to answer.

1.3. What is IMO?

The International Maritime Organization ispecialized agencygf the United Nations (UN).

As such, it has legal and financial independence and its own management structure and
budget, thouglhese arainderthe specified conditions set iArticle 63 under thdJnited
Nations Chartet. The total budget for the 20809 biennium was £54,669,300, ialhn is

the smallesin the UN System (Boisson, 1999; IMO, 2010c). The Member States provide all
the fundingfor IMO. The contribution from each Member State is calculated in proportion to
the size of its merchant fleet. Today, IMO has 169 Member State8 assbciate members
(Hong Kong and Macao in China and the Faroe Islands in Denmark). Almost all the countries
in the world with maritime interests are represented. In addition, about 100 inter
governmental and negovernmental organizations with obsereard consultative status are
included. Its function is for its Member States to develop and maintain the regulatory
framework for shippingmainly concerned with maritime safety, environmental matters, legal
issues and technical cooperation. Its main fumcts todevelopconventiondor adopton and

to amendexistingconventionslt also develops a variety of codes, guidelines, resolutions and
recommendations that are not legally binding. Several codes have become binding after being
incorporated ito conventions. Some fifty conventions and hundreds of codes, guidelines and
recommendations have been developed through IMO since its start (IMO, 2010b; IMO,

® The treaty of the UniteNations signed on June 26, 1945
3



2009b; Tan, 2006). It is behind almost all the technical standards and legal ruteg for
prevention ofollution from ships and safety at sea (Boisson, 1999).

The organization was founded in 1948 under the ndmer-Governmental Maritime
Consultative Organization(IMCO) as a consultative and advisory UN agency for
international shipping. At the time, ifsinctions were primarily concerned with maritime
safety in particular with the SOLAS Conventioinfernational Convention for the Safety of

Life at Seq It took ten years before the convention to establish IMCO could enter into force
in 1958 The organization started its activities in 1959.it&tstart, it consisted of only 28
Member States, with the majority being traditional maritime nations from the northern
hemisphere (IMO, 2009b). Over the years, IMCO had to adapt to the significant shihage
occurred in the world of shipping and politics with increased globalization. The Torrey
Canyon oil spill disaster in 1967 became a significant factahe development of IMC®
activities over many years to come. The Libeiilagged oil tanker vih 120000 tonnes of

crude oil grounded near the British coast and caused the single largest oil spill up to that time.
Along with environmental movements in the developed world, the accident became a
significant factorin IMCO taking on marine pollution &d legal issues such as liability and
compensationfor pollution damages (Tan, 2006). The 1970s saw significant changes in

| MCOO s f, intercatiai tbhenestablishment of a committee for environmental matters
(MEPC), technical cooperation between Stated the adoption of several new instruments
such as MARPOL 73/78 (IMO, 2009c). The organization became so differenttiedrofits

start in 1948 that two major amendmetdaghe IMCO Convention were made in 1975 and
1977 respectively. In 1975, the orgam at i onds name was changed t
Organization. This was done because the vi@dnsultativé was considered confusing and,
according to | MO (19%ha& MO cayld onty tak, ragheritharptake s s i o
decisions and act ( 118988, p. 6). The amendment entered into force in 1982. The 1977
amendment adjusted the orgaation®s purpose to its growing commitments
environmental, administrative and legal issues. The limitation that its role sholydoe
consultative and advisp was deleted. The 1977 amendment entered into force in 1984 (IMO,
1998). The structure of IMO today is illustrated in Figure 1.3.

The Assembly

The Assemblys the governing body of IMO and has representatiras all Member States.

It holds regular sessions once every two years but can also hold extraordinary sessions. Its
main tasks concern the functioning of the organization, such as the establishment of rules of
procedure and subsidiary bodies, the election@himers of the Council, votingnthe budget

and determimg financial arrangements (Boisson, 1999; IMO, 2010c).

The Councll

The Councili s | MO6s executive organ and its main
organization. In the time between Assembgssonsthe Council has the same functions,
except for the reserved right for the Assembly to make recommendations on maritime safety
and pollution to its Member States. Its other functions arer alia, to coordinate the
activities of the bodies and receive reports and proposals from the organs and submit them
with comments and recommendations to the Assembly and the Member States (IMO, 2010c).
The Council consists of representatiyiesn 40 Member States. Council Members are elected

by the Assemblyor two-year terms and are dividedathree categories. Category A consists

of the tenStates with thegreatestinteress in providing international shipping services.
Category B consists dheten States with th@reatestnteressin international saborne trade.



Category C consists of the remaining 20 States with special interests in maritime transport or
navigation (IMO, 2010c).

IMO’s COMMITTEE STRUCTURE
INTERNATIONAL MARITIME ORGANIZATION

TUNITED NATIONS (UN) o ASSEMBLY (A)
SLF

: DE COMSAR
Sub-Committe Sub-Commitice
on Stability on Radio
and Load Lines Communication
and on Fishing and Search
Vessels Safety and Rescue

5TW DSC NAV
Sub-Committes Sub-Committes Sub-Committes
on Standards on Dangerous on Safety

of Training and Goods, Solid of
Watchkeeping Cargoes and Navigation
Container s

Figure 1.3 Structure of IMO (fromthe Swedish Maritime Administration, 2009)

The Secretariat

IMO has its headquarters in London witlseacretariatconsisting of about 300 technical and
administrative staff and the Secret&@®gneral currently Mr. Efthimios E. Mitropoulos of
Greece (IMO, 2010c). This makes IMO the smallest agency in the UN Sy3teen.
Secretariat is responsible for administration &wdoroviding information for the work in the
other bodies. It has six divisions dealing with safety at 8eamarine environment, legal
affairs and external relations, conferences, technical cooperahd administrative affairs
(Boisson, 1999).

The Maritime Safety Committee (MSC)

| MO6s hi ghest t Martime Safety Commiteskty funictionistorc@nsider all

the maritime safety matters of IMO. Besides adopting amendments to com&nsiach as
SOLAS, the MSC considers and submits recommendations and guidelines on safety for
possible adoption by the Assembly. In general, each major isswensidered in the
following nine SubCommittees (IMO, 2010doisson, 1999):

Bulk Liquids andGases (BLG)

Carriage of Dangerous Goods, Solid Cargoes and Containers (DSC)
Fire Protection (FP)

Radiocommunications and Search and Rescue (COMSAR)

Safety of Navigation (NAV)

Ship Design and Equipment (DE)

Stability and Load Lines and Fishing Vesssdety (SLF)

Standards of Training and Watchkeeping (STW)

Flag State Implementation (FSI)



The Legal Committee (LEG)

TheLegal Committeavas established in 1967 to deal with legal issues in the aftermath of the
Torrey Canyon disaster. It reflects on anyadkegnattersfor IMO, such as liability and
compensation for damage caused by ships (IMO, 2010c).

The Technical Co-operation Committee (TC)

The Integrated Technical Goperation ProgrammgITCP) helps developing countries to
implement international rules and standaots maritime safety andh the prevention and
control of pollution from ships (IMO, 2010d). The Technicat@meration Committee reflects
on all technical capperation matterat IMO (IMO, 2010c).

The Facilitation Committee (FAL)

The Facilitation Committeds intended to eliminatéed tapé(bureaucracy) and unnecessary
formalities in international shipping. It was first established to advice on the implementation
of the Conwention on Facilitation of International Maritime Traffid 965 (FAL Convention)
(ibid.; Boisson, 1999).

The Marine Environment Protection Committee (MEPC)

The Marine Environment Protection Committ@dEPC) is the main bodgf concern in this
thesis. Sincd 965, theSubCommittee on Oil Pollutiomasassisted the MSC on oil pollution
matters. In 1969 it was renam&adibCommittee on Marine Pollutiorntil 1973, the MSC
and this sulktommittee handled all marine pollution matteffie MEPC was established
during the eighth session of the Assembly in 1973, the same month that MARPOL was
adopted. The resolution establishihg MEPC stated that it would conduct and coordinate all
IMO activities concerning prevention and control of pollution of the marine enwieon
from ships. It was an efficient solutiomstead of letting the MSC deal with marine pollution
in addition to its primary functions (IMO, 2009c; IMO, 2009d). Toddne MEPC considers

al IMO matters concerned with prevention and control of polluffom ships. Its main task

is to develop conventions for adoption and to amend existing conventidkes the other
committees, the MEPC consists of thle Member States. It is assisted by the same nine sub
committeess those thassist the MSC (IMO2010c).

1.4. Purpose and Research Questions

The purpose of this thesis is to describe the development of a global limit on the sulphur
content of ships©6 bunkbaseddithe ddcumemationmprdvidedby Ann e
IMO. Specifically, the purpose is texplain how the initial proposals for reducing sulphur

emissions from ships ended with a global cap of 4 &#6ch washen revised to the stricter

0.5%.

The following research questions will form the basis of the thesis:

1. How did the development of regulating global sulphur oxide emissions from ships end
up with a global cap of 4.5% together with a regional SH8W of 1.5%"?

2. What explains the turn towards a more stringent global cap of 0.5%?



1.5. Outline of the Thesis

Thefollowing six steps constitute a framework for the work and the structure of this thesis.
The results are presented in four building blocks. The studied IMO process is presented in
Chaptes 5 and 6. Chapter3 and 4 provide the conteXis this process. The methodology is
described in the next chapter.

1)

2)

3)

4)

5)

6)

Chapter 3 Describs impacts of SQemissions and introduséhe international
developmentsfdand-based sources that preceded the story of the global cap.

Chapter 4 Briefly describsthe procedures of adopting and amending conventions at
IMO.

Chapter 5 Describs the development of the 4.5% global sulphur cap by studying
IMO documents

Chapter 6 Describs the development of the revised global cap by studying IMO
documents

Chapter 7 Discusgsthe results in relation to the research questions and suppkement
it with personal communication and literature where the documentation lack
explanations.

Chapter 8andChapter 9 Draw conclusions and propose further research.






2. Method

This chapter describes the working procedure and methods of this licentiate thesis. It
describes the methods used for data collection and analysis of datsolshows the
motivations for the choice of methods.

2.1. Frame of Reference

The work on the thesis started in December 2009 with a planning report for a licentiate thesis.
The main work of the thesis then started in February 2010. The planning report was preceded
by a period of working, studying and learning within tlramework of shipping and
environmental policyhatbeganin June 2008. This period was a result of a joint research and
employment project for the Swedish Maritime Administration and Chalmers University of
Technology within the LighthousBlaritime Competaéce Centre When the work on this
thesis began, | had supplemented my environmental science education with knowledge about
shipping and IMO. Without this previous learning, this thesis would have been difficult to
accomplish. The thesis should thus be seathin the contexts of the researcher. It is
environmental science but transgresses disciplinamdiaries mainly inspired by the fields

of international law and ternational relationsThe methodology lhan inductive approach
andwasnot directed bytheory orconceptual models'he thesis provides a basis for further
research, andhtee frames of reference were identified that could be used to study similar
processes.

2.2. Contexts

0 Describetheimpacts of SQemissions and introduce the international developments on land
based sources that preceded the story of the global cap.
0 Briefly describe the procedures of adopting and amending conventions at IMO.

Chaptes 3 and 4 were written with the intentiarf helping the reader to understand the story

of the two main result chapters. They further provide significant contexts that helped me
analyse and draw conclusions. According to Rousseau and Fried 2Q)ficontextualizing
entails linking observations to a tsef relevant facts, events, or points of view that make
possible research and theory that form part of a larger winol€his can be used in many
stages of the research process,, eagearch formulation, data gathering and analysis. Johns
(2006) used th context approach on organizational behaviour and emphasized that context
can haveboth subtle and powerful effects on research results. He provided exanfigies/o
context could be used to understand studied organizational processes and events hapter
and 4 are intended to do jubkiat Chapter 3 gives the natural science contexts to the asory

well asthe regulative contexts ame land-based sources that preceded it. | started to write
Chapter 3 when a bastructure for the thesis had been depelh It was conducted as a
literature reviewovera threemonth period of information gathering and writing in AR2@10.

It included information onSQOx emissions, international agreements on land -lsaskd
sources and the development of ship emissions. Information was sought from books, article
searches in databases, international organizations and other relevant institutions. Some
additional articles we found from the reference lists time obtained articles. The section on

ship emissions aslater removed from the thesis because the results in Ch&pserd 6 had
covered all the aspect&urthemore, there wasio need for information on recent ship



emission inventories in this thesas the purpose was to investigate a historical decision.
Nevertheless, | learned mualoutship emissionsand this knowledge worked as a guide in

the investigation of the reports. Chapter 4 was written after Clsdpserd 6 had been written.

It is mainly based on experiences and knowledge obtained during the investigation of the
IMO documents but also on the experience of participating at tHes@&sion of the Sub
Committee on Bulk Liquids and Gases (BLG)the IMO headquarters in London,-I71
February 2011. By merely investigating the reports of sessions at IMO, it was diffigailinto

a holistic view of how it all functioned. The participatioman IMO meeting was thus a
helpful tool in explaining the formal wonkg procedures at IM@ the readerThe alditional
information was based on literatuaad the IMO website

2.3. Main Results: A Written Story

U Describe the development of the 4.5% global sulphur cap by studyingdel®nents
i Describe the development of tlewised global cap by studying IM@@dcuments

Chaptes 5 and 6 are the main result chapters of this thesis and are based on what could be
answeredy the two research questions by investigatimgIMO documentationThese two
chapters constited the mai work of this thesis, whiclwas conducted from October 2010 to
early March 2011As the purpose was to describe the developments leading up to two
decisions made in the past, the investigations were conducted using chronological methods
i.e, a bottomup approach. The first process studigdsthe historic development of a global
sulphur cap from 1988 to 1997. The secwrasthe development of the revision from 2004 to
2008. The second also included an investigation of the interim period28B% The ofect

of study was delimited to the regulations in MARPOL Annex VI that are connected to the
global sulphur cap, i.eRegulation 14(1, 2, 5 and 8). The sulphur limitdhe SECAs were

not included as an object of study, though it was recognized thatB8& 8mits andthe

global limits interconnect when considering policy options to reducea®@® PM emissions.
Hence, regional and SECA discussions were studied in order to explain the research
questions. The processes studied included the historic déidreyaat IMO related to the
development of the global cagndalso to some extent significant contextual developments
outside IMO. Given the multilevel poliesnaking at IMO, with eaciMemberworking with

the issuest a national level, the major delimitati issue in this thesis concerns the spatial
extent. The spatial scope of the thesis is thus the work at tMOMEPC, the BCH Sub
Committee andhe BLG SubCommittee). The following sulection describes the method

for collecting and investigating 20 yesaof IMO documentation.

2.3.1.Method for Collecting and Investigating IMO Documents
Allison (1971) provided some useful reasoning on how to study and explain a past event.

filn attempting to explain a particular event, the analyst cannot simply descrilfelltlstate of the

world leading up to that event. The logic of explanation requires that he single out the relevant,
important determinants of the occurrence. Moreover, as the logic of prediction underscores, he must
summarize the various factors as thesbon the occurrenée ( Al I i son, 1971, p. 4).

This providesan insightinto whatwas conducted by the researcher of this thesis. The main
purpose of investigating the IMO documentation was to identify significant events, positions,
processes and informati relevanto the outcome of both processes. Mokthe documents

were obtained from the International Secretariat at the Swedish Transport Agency. In general,
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the same methods were ugednvestigae IMO documents for Chapteb and 6though here

was a significant difference irthe waythe documentsvere obtained No documentation

before 1998 has been digitalized at Ii\Vidd the Swedish Transportation Agency did not start

to digitalize allthe relevant IMO documents until 2002. The documentation laetiie first
research question was thus based on prints from the archive at the International Secretariat in
Norrkdping. As | was writing in Gothenburg, three days were devoted to summarilyngead

the session reports of MEPC -36 and BCH 2224 in Norrkdpng. This provided an
overview of which parts of the reports and which submissions needed to be copied. The
obtained copies were later supplemented with several additional documents. The documents
for Chapter 6 were obtained from a dataBa$¢he Swedisfransport Agency. This database
included allthedocumentation needed, i.eeports, submissions and working papers.

Table 2.1 lists the investigated aremasvhichthe consideratioeand discussions of Chapser

5 and 6took place. The investigation dMO documents started with the MEPC session
reports. In general, all MEPC repdrfsom 1988 to 2008 have been investigatidt with
different approaches depending on their relevance. Sometimes wasrsimply nothing
important in these reports, suchwlsen the main work was conducted in Stdmmittees.
Session reportdy the two SubCommittees (BCH and BLG) were investigated equal
termsas the MEPC reportdhe session reports were examined with focus on relevant
agenda items considering the teatof air pollution. The agenda items were usually clear
from their names, such asrevention of air pollution from ship$®ut the relevant information

could also be found in the agenda itemsrepors by the SubCommittees orAny other
Business Within the relevant agenda item, | focused on identifying the sulphur discussions
and summaring the developments at each session. When significant discussion on sulphur
emissions appeared at a session, the subject was frequently assigned to a working group for
further consideration. Working group reports were thus investigated for many sessions. The
opening statements were also read for each session report in order to find relevant statements
by the Secretarzeneral that could have affected the views and positiof the delegates.

The motivation for investigating his words was found in many reports; the Chairman stated
that the words of the SecretaBeneral would be given every consideration in the work of the
Committee/SuCommittee. In addition to the sessioeports and working groups, there were
reportsby correspondence groups and intersessional meetings. These were all investigated
equal termsvith the session reports.

® http://www.transportstyrelsen.se/IMO
"With the exception ofMMEPC 41, astte follow-up action of Annex VI started at MEPC 42. The report of MEPC
42 recalled the developments at MEPC 41.
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Table 2.1.Investigated arenas considering,&@issions and the global cap

Body Arena Sessions / Meetings Period
Chapter 5 19881997
MEPC Plenary MEPC 2627, 2939 19881997
Working Group orfFuel Oil Quality MEPC 27 March 1989
Working Group on Prevention of Air MEPC 30 and MEPC 39
Pollution from Ships
Drafting Group(on a draft Assembly MEPC 31 July 1991
resolution)
Drafting Group (on Annex VI) MEPC 3839 19961997
BCH Plenary BCH 21-24 19911994
BCH Working Group on Air Pollution from| BCH 22-23 19921993
Ships + a second intersessional + February to
meeting March 1994
BCH Correspondence Group on Air Between BCH 21 and BCH 2| September 199
Pollution from Ships to June 1992
BCH Correspondence Group on Regional| Between BCH 22 and BCH | September 1991
Control Options 23 to June 1993
BCH Correspondence Groan the Between BCH 23 and the September 199
regional approach second intersessional meetir to January 1994
Diplomatic | Plenary Third MARPOL Conference | September 199]
Conference | Conference Working Group 1 Third MARPOL Conference | September 199]
Conference Working Group 2 Third MARPOL Conference | September 199]
Informal Informal Drafting Group MEPC 38 July 1996
Group of Experts MEPC 38 July 1996
Chapter 6 19982008
MEPC Plenary MEPC42-58" 19982008
Working Group on Prevention of Air MEPC 5253 and MEPC 57 | 20042008
Pollution from Ships
(MEPC 57: Working Group on Annex VI
and the N@QTechnical Code)
Drafting Group on Amendments to MEPC 58 Oct 2008
MARPOL Annex VI and the NOx Technica
Code
BLG Plenary BLG 1012 20062008
BLG Working Group on Air Pollution from | BLG 10-12 20062008
Ships + Two Intersessional + Nov 2006
Meetings: BLGWGAP 1 and| and OctNov
BLG-WGAP 2 2007
Correspondence Group A Between BLG 10 and BLG | April-Nov 2006
WGAP 1
Informal Informal Cross Government/Industry Three meetings from MEPC | 2007
Scientific Group of Experts 56. Reported to BLG 12 and
MEPC 57.

" Only session reports of the MEPC were studied from 1998 to early 2004. This interim period was used as a

background for the studied revision process from 22028.
The follow-up action of Annex VI started MEPC 42 The report of MEPC 42 recalled tHevelopments at

MEPC 41.

The number of submissions on the investigated agenda item varied from a few to as many as

60. Which submissions and other documents shbeldbtaired and investigate further?
How couldthe most significantonesfor the coming dvelopment and the final outcorbe

sorted ou? A rule of method was to investigate those submisdioat where highlighted in
the session reports or working group reports. A submission was investigated further if it was
summari zed or mesretdi, o nfecdo nass dedies ou 0 r Anot ed:
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discussions. If the investigated report merely provided a list of documents considered, these
were not investigatedn the early work of the first achowever,some submissions were
investigated despithis rule in order to illustrate the basis behind the initial policy choices on
how to regulate sulphur dioxide emissions from ships,, equssionquantitiesand cost
assessments. This approach was not possible in the documentation of the revisiss pmoce

the first process, there were many summaries of submissions that had been discussed. In the
second, the reports were not as transparent as before. It was more common that an agenda
item started with a long list of documents that had been considereliscussed by the
Committee/SubCommittee. This made it difficult to select significant or relevant documents.
Many submissions were thus excludeahfi investigation in Chapter 6.

2.3.2.A Dramaturgical Presentation

The information obtained from the investigdtreports was written down in two documents,
which now represent the main result chaptdrthis thesis. They are described@st® of a

story (or drama). Hunt and Benford (1997106 suggested that the theatrical metaphor
fiprovides a means to brirtggether methodological insights from a variety of sources to form

a consistent whote . e thdsis uses this dramaturgical perspective in the presentation of the
results. The use of a dramaturgical presentation signifies that the resultsaagaadtative

nature in a social science framework. The results are based on secondary data and do not
necessalry represent resultthat areas close to the reality as possible, as in natural science.
Hunt and Benford1997, p.117 mp h a s i anstehdotfh aptr efisent i ng a wi nd
a dramaturgical method serves as a constant reminder that researches are in the business of
Oreal ity é6anstruction

The use ofntermezzo the textis connected to the dramaturgical appraathey were used

to descibe significant international or regional developments occurring outside IMO. The use
of intermezzos is motivated by the context approach. Context could be applied to identify and
explain missing linkages in the research, whigtihe field of organizatinal behaviouyrcould

e x p | how individual or team activity gets translated into larger organizational outcomes
(Johns, 2006, p.389Throughthe use of intermezzos, this thesis has a similar approach to
explainng how outside developments revealed xplained positions and outcomes at IMO.
The focus dthese intermezzos was on developments within the existing air pollution regime,
the UN and the BJ. The special focus on thdBvasmotivated by its development of closely
related legislation and the tlats of unilateral action. Another significant motive is the
European focus on the air pollution consideration at IMO.

2.4. Discussion and Conclusions
U Discuss the results in relation to the research questions and supplér@emntith personal

communication and literaturiea whichthe documentation laslexplanations.
0 Draw conclusions and propose further research.

The primary method in this thesiasto study IMO documentation. The purposasnot to

write a definitive history bt to describe the developments of the global sulphur regulations
based on what could be found in the IMO documentation. Allison (1971)sadatlye Cuban
Missile Crisis and based three case studies on public documents for the same reasmn (not
write a cefinitive history). The discussion on the written story did show some significant gaps
however,and further questions were raised. The reports of sessions and meetings are also
categorized as secondary daathey are written by persons at the Secrataiihese reports
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represent a subjective and selective view of each meeting. Significant developments may have
been excluded or describemh a biased matter. According to Denscombe (1998069,

public minutes tend to illustrate a meeting in a way that pablicly acceptable at a given

time and a given social context. The written story was supplemented with literature and a few
conversations in order to provide a more holistic view from this secondary data and to fill in
some major gaps in the IMO docuntetion that would help to answer the research questions.

In social science terms, the primary method of investigating IMO documents was triangulated
with a secondary method consisting of a literature review and a tertiary method consisting of
personal commmicatiors. The literature used consisted of a few books and articles that
focused on the developmenttbkair pollution regulation at IMO.

The personal communicatisnconsisted of phone and-reail conversatiorfs with four
Swedish informantgvho had paticipated in the air pollution considerations at IM®matrix
with contact information for possible informantgs first establishedt was primarilybased
on the lists of participants provided in Swedish reports of IMO meetthging the
investigated periadDependent on when the contact person had participated, the first or
second act was sent mine contactdy email. The emails asked if the description was correct
and if theycould supplement with their experiences by phe. kve contactsespondegdand
information provided by four were used in the thesis (see Refereridet®s were taken
during the phoneconversationsThe conversations wersummarized inWord-documerns
shortly afterwardso that the notes would nbe difficult to interpret Relevant information
from these documents was later inserted in the discugsidiof this thesis.The written
information waghensent for approval anslipplementatioby the informants.

Allison (1971) analged the CubamMissile Crisis based on public documents, interviews and
conversations with participants and other informants. Silyilathis thesis studied an
international political process based on public documents, literature and conversations. When
the data collection wasomplete, it was timéo discuss furthemraw conclusions and finalize

the written thesis.

® One personal communication source was information retrieved during a conversation at Chalmers.
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3. SO, Emissions: Impacts and Land-based Measures

The development of international agreements on-fzaskd emissions and the awareness of
environmental impacts of sulphur dioxide emissions constitute a background for the issue
makingits way to IMO. This chapter first shows the environmental and heaftadts of SQ
emissions and then summarizes the early developments of international agreements on land
based emissions.

3.1. Impacts of SO, Emissions

Since the 1970s, much attention has been given to irgdsalphur dioxide emissions. For
many years, the antion was directedtan environmental problem known &id rairg i.e,,
acidification. Today the attentionis more concered on problems associated with the
emission and atmospheric formation of particles (or aerdsdlkese particles have impacts
on human health, visibility and the climate (Vestreng et al., 206djthermore SO
emissionshave significant economic costs ribugh damageo buildings and structures
(Warfvinge and Bertills, 2000). This section describes acidification and how paditées
human health and the climate.

3.1.1.Atmospheric Processes and Deposition

Duringthec ombusti on of a shipds bunker fue$, abol
with oxygen gas (€ and is emitted ifits gaseous state as sulphur dioxide {S®lost gases

that enter the atmosphere from natural and anthropogenic sources undergo gxadalieyn

are in a chemically reduced state. The chemical conversions that occur in the atmosphere
change the properties of the emitted substance, mffeits lifetime, transport distance and
deposition rate¥’ The processes from $S@missions to acidic deposition are illustrated in
Figure 3.1. The atmospheric oxidation of S@ccurs in the gas phase as wedlin cloud
droplets or on aerosols by heterogeneouslaiion. Inthe gas phaseSO; is oxidized by
hydroxyl (OH) radicals. The result is an adduct, HQS@hich in turn is oxidized to SO

SGs then reacts with water @) in the atmosphere and forms sulphuric acigS@®l). The
heterogeneous oxidatiancludesboth the oxidation in the aqueous phase (in clouds, fogs or
aerosols) and oxidation on the surfaces of splather in the air or in water droplets.
According to Fowler et al. (2007), the pH of water droplets has a strong influence on the
reaction pathway andthe oxidant that will be used. Ammonia (NHis the most important

base that regulates the acidity of cloud droplets over Europe.eNtissions thus have the
potential to regulate the pathway of S6xidation (FinlaysofPitts and Pitts, 2000; Boredit

al., 1997; Fowler et al., 2007). The deposition of acidic gases and particles can occur in two
ways.Gases or particles can be transported to ground level and be absorbed or dajgorbed
land surfaces, materials or water surfaces, which is cditedlgosition. When pollutants
dissolve in clouds, fog, rain or snothey aredeposited on the surface of the earthvimst
deposition In water, sulphuric acid is dissolved into two hydrogen ions* 2khd one
sulphate ion (S§) (FinlaysonPitts and Pitts, @0; Borell et al., 1997). It is the hydrogen
ions that cause acidification, though the sulphate is as significant in the acidification process
(Elvingson and Agren, 2004). According to Lévblad et al. (2004), wet deposition dominates

° For definitions, see Section 3.1.3.
1% Deposition of sulphur dioxide is thus often given simply as the quantity of sulphur. One tonne of sulphur
contains theame number of sulphur atoms as two tonnes of sulphur dioxide (Elvingson and Agren, 2004).
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the total sulphur depition in many areas, in particulan areas with low atmospheric
concentrations of sulphur compounds and high precipitation. Dry deposition is significant in
areas with high concentrations of air pollution. In general, dry deposition represents the local
aspect of S@ emissions and wet deposition represents the regionaltrandboundary
aspect. The significance of dry deposition of sulphur decreasesthtilistance from the
source and the significance of wet deposition incredsiglad et al., 2004).

Heterogeneous
Oxidation

Gas Phase Oxidation:
SQ+OH A HOSQ /
HOSG+ QA SQ+Hq [12SQ

SQ+HO A HSQ

Evagér

Aerosols
- Ex:SQ%, H,SQ P
or NHHSQ R

Hetero-

geneousOxidation Wet
i deposition
Dry \2\ Q
deposition 9
Qa

Y ~ v ¥
m

Figure 3.1.lllustration of sulphur emission, transportation and deposition (Borell et al., 1997; FinRigton
and Pitts, 2000)

3.1.2. Acidification

Sulphur dioxide is the primary air pollutant causing acidification in many areas (Smith et al.,
2004). Ofthe mean total annual acidity of precipitationNorth-West Europe, about 70% is
derived from sulphuric acid. The remaindemostly derivel from nitric acid (HNQ). The
oxidation of nitrogen oxides (NQin the atmosphere ressiin the formation of HN@ NOy

is formed in all combustion in which the temperature makes nitrogen in the air react with
oxygen in the air. Ammonia (NH) also contributes to acidification. The primary
anthropogenic emission source of ammonia is livestock manure and its handling in agriculture
(Mason, 2002; Borell et al., 1997). So, what is acidificati@néharacteristic of an acid is its
ability to emit hydrogen ions in a solution. Thus, by acidification we mean an increased
concentration of hydrogen ions. According to Elvingson and Agren (2004), water is generally
classified as acidic at a pH le¥ebelow 6.2** Natural buffering reactions neutralize acid
inputs in both soils and lakes. In soils, there are several different buffer systems with complex
processes, which will not be described here. The chemical weathering of minerals is most
important in the long term (Warfvinge and Bertills, 2000). Soitharge quantities of easily
weathered minerals can receive large quantities of acidic deposition without acidification,

1 See ®ction 3.2

2 bH is a measure of the acidity of a solution by measuring the concentration of hydrogen ions. A neutral
solution has pH 7. A lower pH means apus of hydrogen ions and the solution is acidic. With a higher value,
the solution is basic/alkaline. The scale is logarithmic and a pH of 6 is ten times more acidic than a pH of 7
(Elvingson and Agren, 2004).

13 The definition also includes an alkalinigvel of less than 0.06.10 milli-equivalents of hydrogen carbonate
(HCO?) (ibid.).
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e.g, regions with calcareous geology. Soils with hamehthered minerals hava low
buffering capacity. Thus, acidification is liketo occur in areas with bedrock consisting of
granite or gneiss. The surrounding geology and soils determine the neutralizing capacity of
freshwater and thus the impacts of acidic deposition on lakes. In fact, freshwater acidification
occursmainly as a esult ofsoil acidification. In lakes, the buffering system concermsnly

the availability of hydrogen carbonat¢HCO*), which originates fronthe surrounding soils
(Mason, 2002). Note that acidification is not only anthropoganitature. Secalled natural
acidification has taken place since the last ice agealsiowly declining weathering rate of

soil minerals. Brown water lakes are other examples of natural acidification. They contain
high concentrations of humic substantiest form carbon dioxid¢CO,) whendecomposed.
Carbon dioxide reagent with water fasncarbonic acid (HCOs), which acidifies lakes
(Elvingson and Agren, 2004; Warfvinge and Bertills, 2000).

The chemical effects of soil acidificatioare first seen when the acidic depositionsha
depleted the soisbuffering supply. The first effect is significant leaching of mineral
nutrients. The second is decreasing pH levels, followed by rising aluminium ioff$ i
lakes and watercourses. The aluminium levels rise sharply in lakea pi{Hevel below 5.5
(Warfvinge and Bertills, 2000; Mason, 2002; Elvingson and Agren, 2004). Pleijel et al. (2001)
concluded thathe effects on biological diversitpf acidic deposition arbetterknown and

likely to be more severe in freshwater ecosystémanin terrestrial ecosystemBurthemore,

they emphasie that theres strong evidence dbig impacts on biological diversity in aquatic
environmentshrough chemical changes. Some organisms are sensitive to low pHvéniels
othersare more resilist and benefit from the declin@ other species. In particular, the
presence or absence of fish controls the species composition ia lkihe fish are
eliminated, their prey increase, such as various insects (Elvingson and Agren, 2004). The
disappeanace of several sensitive animal and plant species in acidified waters has been
directly associatedwith leaching of inorganic aluminium compounds, mainly**Al
Aluminium becomes toxito fish in the range of pH 5:8.5 (Mason, 2002).

According to Pleijelet al. (2001),the evidence concerninghe acidification effects on
biological diversity in soil flora in forest ecosystems is relatively certain, in particular for
deciduous forests. The impacts of soil acidification first and foremost concern leaching of
important nutrients, particularly base cations, such as magnesium, potassium and calcium.
The loss of nutrients leads to reduced growth. Together with low pH levels, sensitive species
could be eradicated. In addition, releases of aluminium ions and hestays are absorbed by

plant root systems, though the most serious effects are iouddcomposers. Furthermore,
phosphorus binds to released aluminium and forms aluminium phosphate, thus making it
difficult for theplants Gptake of the important nutrie¢Elvingson and Agren, 2004).

3.1.3.Particles: Indirect Impacts of SO,

FinlaysonPitts and Pitt8 £000) definition ofparticles, omparticulate matter(PM), includes

solids and liquids between ~0.002 and ~100 nmmdiameter. The distinction between
particlesand aerosols is not always apparent in literature. Finlalpsos and Pitts define
aerosolsa sreldiively stable suspensions of solid or liquid particles in adgas( p . 349) .
this definit ibanthe particlesyandi the asundvehichiitheye suspended
(ibid.). During the combustion of a shiis bunker fuel, most of the sulphur is oxelil to SQ.

Sulphur is also a major constituent of the primary partielestted fromthe combustion of

14 Also called bicarbonate
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heavy fuel oil in marine engingsowever The termprimary particlesrefers to particles
formed during combustigrand their existence in the atmosphere originates directly from
emissions. A smaller portion of the sulphur in the fuel forms, S@ich in turn forms
sulphuric acid (HSOs) when water is prese in hot exhausts. Sulphate particles are formed
when the acid nuclead€¢forms new particles) or condernsattaclesto existing particles) by

the cooling of the exhaust. The quantity of sulphate particle emissions depends on how much
SQor SQisformed f r om t h e afhdorethedespesmture and humidity of the gas
(Winnes, 2010; FinlayseRitts and Pitts, 2000; Lighty et al., 2000). Research has indicated a
correlation between the sulphur content in fuel @hed emissions of particulate matter.
Particles in the atmosphere are even mdosely connected to SPemissionshowever As
shown inFigure 3.1, S@ can form sulphate particles by gasparticle conversion. These
particles are scalledsecondary particlegor oftensecondary aerosojlsmeaning that they

are formed by chemical reactions witheir gasphase precursors in the atmosphere
(FinlaysonPitts and Pitts, 2000; Lighty et al., 200®)According to Adams et al. (2009), the
contribution to the total particulate matter in the atmospbgremitted primary particles is
only about 10-15%, while the majority consists of secondary particles formed fitwen
emissions of their precursors.

3.1.3.1. Impacts on Human Health

Increases in morbidity and mortality from extreme air pollution episodes have been well
documented in the 30century (e.g.the Meuse Valley Fog of 1930 and the London fog of
1952). In the 1970s and 1980s, the link between cardigmdny diseases and extraordinarily

high PM concentrations was generally accepted. In the early td 98ids, the attention to
health risks from particulate matter increased when several epidemiologic studies i@ the U
showed health effects at low concetitas of ambient particulate matter. Similar results were
reported in studies from Germany, Canada, Finland and the Czech Republic. Pope and
Dockery (2006) argued that these studies together motivated much of the further research and
p r o v iadcetidal niass of evidenae f or health effects from
moderate exposures (Pope and Dockery, 200809). Several recent epidemiological studies
have increased the scientific and political interesthimhealth effectf particulate matr.

These studies indicate correlations between increased mortality and PM concentrations.
Furthermore, particulate emissions have showed associations with numerous health risks
general cardiovascular and cardiopulmonary diseases (Fink&igerand Rts, 2000; Pope

and Dockery, 2006). While the correlatidretweenshortterm exposure and increased
mortality and morbidity are shown in a large number of studies, studies ortelong
exposures are fewer (primarily studies in the US) (Pershagen ed@®).RPope and Dockery
concluded however,that estimates of mortality are higher in studies on {emm PM
exposures.

Size is an important factor for the impacts on human health from particulate emissions. Figure
3.2 shows standard terms for differgparticle sizes. Particles originating from natural
sources, such as mechanical erosion, are generally in the upper size ranigeresiial dust

is generally above 10 um. Inhaled large particles are generally removed in the upper
respiratory tract by mucus layer. Natural particles are thus of less concern for health effects.
Particles from fossil fuel combustion and easparticle conversionhowever,are generally
below 2.5 um. These particles can reach the alveolar region of the lungs, wheoteativ

!> particles formed from SQare also included in the tersecondary inorganic aerosol$|A), which are
defined by EMEP (2009) as the sum of sulphate,YStitrate (NQ) and ammonium (NH.
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mucus layer exist¢FinlaysonPi tt s and Pitt s, 2000) . Ul trafi

deposited in deeper parts of the lung and can penetrate further into the body. The ultrafine
particles dominate urban aerosols by number. The finest garicliclei or nanoparticles) are
secondary particles formed by gamsparticle conversions (Lighty et al., 2000). Winnes
(2010) showed that particles below 0.1 pm generally dominate in number from marine diesel
engines while coarse particles above 2.5 ppmihate in mass (Winnes, 2010). Air quality
standards for particulate matter have been developed along with environmental health policy
and scientific results. PM was introduced as a measurement of the mass of suspended
particulate matter less than fén, followed by the more recent BN i.e, less than 2.5 um
(Pope and Dockery, 2006).

Coarse particles:
> 10pum (or > 2.5um)

Fine particles:
PMy <10 pm
PMys < 2.5um
PM; <1pum

Ultrafine particles < 0.1 pm
Nanoparticles < 0.01pm (10 nm)

Nuclei: nanometesized particles
formed by gago-particle
conversion

Figure 3.2.Standard terms for different particle sizes (aerodynamic diameter) (Lighty et al., 2000)

3.1.3.2. Radiative Forcing

Reduced visibility is an apparent factor associated with high air pollution levels. Visibility
loss occurs due to the sum of scattering and absorption of light by gases and particles,
together with a diversity of factors resulting in haze with differeftowos and densities.
Aerosols are responsible for the majority of visibility loss from air pollution (Finlay&tie

and Pitts, 2000). The ability of atmospheric aerosols to reflect sunlight has a more significant
environmental aspect. Aerosols affect tleiative balance by reflecting sunlight back into
space and thereby cooling the climate. Thiscaked radiative forcing(or climate forcing)

has a cooling effect corresponding to about 30% of the warming eff€D,. Their lifetime

in the atmospherés about one weelhowever,comparedwith about 100 years for GO
Furthermore, aerosols have indirect climate effects. The cloud properties are dependent on the
properties of the aerosols on which the cloud droplets are formed. Aerosollisoayfect

cloud lifetime and precipitation.The dimate effects of aerosols have considerable
uncertaintiesand currently no modes availablethat includesll aspectsComplex processes

and indirect effectare involved In short, most particles have cooling efieand CQ, soot

and ozone have warming effeckiansson2009, p. 41)a r g u e dhe exteat to which the
climate will change due to increasing greenhouse gases is strongly dependent on current
aerosol concentrations and the composition of aerosolstleegconcentration of soot.
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3.2. International Agreements on Land-based Emissions

Sweden is one of the European countrieswhich the ecological damage caused by
acidification has been most evident and severe (WarfvamgiBertills, 2000). In 2006, 93%

of the sulphur deposition over Sweden originated from foreign emission sources (Swedish
Environmental Protection Agency, 2010a). This figure gives an insngbtthe termlong-

range transboundary air pollutign.e.:

fiair pollution whose physical origin is situated wholly or in part within the area under the national
jurisdiction of one State and which has adverse effects in the area under the jurisdiction of another
State at such a distance that it is not generally posdibldistinguish the contribution of individual
emission sources or groups of soutces( L R T A Rrticte @by. 9 ,

Regional transboundary air pollution started a conflict between 8and Canada already in
the 1920s and 1930s (Pleijel, 2007). The famduail Smeltef® case was the first air
pollution conflict between national borders in which a tribunal in 1941 concluded that:

fino state has the right to use or permit the use of its territory in such a manner as to cause injury by
fumes in or to the tetiary of another or the properties or persons therein, when the case is of serious
consequence and the injury is established by clear and convincing eddence3 5 AJI L (1941
quoted from Birnie et 812009, p.144).

The international work on loaange transboundary air pollution startetth the findings

from decades of research on acidic lakes in Sweden and Norway. Swedish researchers had
monitored acidity in freshwater since the 1940se neasurements showed sificant fallsin

pH levels betweerthe 1950s andthe 1960s. The contemporary understanding of these
findings began in 1968 when the Swedish soil scientist Svante Odén published alf article

the acidification of Scandinavian lakes. He argued that pretgitaver Scandinavia had
become more acidic and that it was primarily due to emissions of sulphur dioxide from
industries in the W and Central Europe (Underdal and Hanf, 2000). The scientific evidence
gathered in Sweden and Norway soon pushed transbiquaidgollution to the international
arena. The repodir pollution across national boundaries: the impact on the environment of
sulfur in air and precipitationwas presented at the first UN environmental conference in
Stockholmin 1972 (United Nations ©nference on the Human Environmenthe report
concluded that other European countries were strongly interrelated with the harmful effects
caused by the deposition of sulphuric acid in Swedsnt was transporteoh average more

than 1000 km before depion. Furthermore, international agreements, legislation and
control were emphasized in the conclusions (Swedish Ministry for Foreign Affairs and
Swedish Ministry of Agriculture, 1971). At the conference, delegates from other European
States and develapy States did not fully support the Scandinavian initiativeywever
thoughit was declared that States have:

fithe responsibility to ensure that activities within their jurisdiction or control do not cause damage to
the environment of other States oranéas beyond the limits of national jurisdiction ( Decl ar at i o |
the United Nations Conference on the Human Environment, 1972, Principle 21).

'® The Trail Smelter was a zinc and lead smelter in Canada, close to the border of the United States, that caused
significant pollution damage to US &sts and agriculture production (Pleijel, 2007).

7 0dén, S. 1968The Acidification of Air and Precipitation and Its Consequences for the Natural Enviranment
Ecology Committee, Bul. 1, Nat. Sci. Res. Council of Sweden (in Swedish).
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Although representatives of the USSR and allied States did not particights conference,

it wasthe USSR, together with Norwayhatlater pushed the issue to negotiations withie

United Nations Economic Commission for Eur@p®ECE). A USSR study had shown that

fiannual damage from acid rain to the agriculture of regions now known as Belarus,
Lithuania, Latvia, Estonia, the northern part of Ukraine and 11 administrative regions of
European Russia was estimated to be more than $150 noilliof S1 i gger s and K
2004, p. 9). In the same period, a prognatealing withthetransportation of transbodary

air pollutants in Europe was initiated in 1970 under @rganisation for Economic Go

operation and Developmel(©OECD). The final report of the prograne was published in

1977. It was concluded that sulphur compounds travel several hundred kilooretrese in

t he at mos p hairgealityain dny Eulhopetan cbuntry is measurably affected by
emissions from other European countdes F u r fitwas coreluded thdiif countries

find it desirable to reduce substantially the total depositionutfpteur within their borders

individual national control programmes can achieve only a limited suoces§ OE C D, 1977
guoted by Lovblad et al., 2004, p. 9).

The pressures froitihhe USSRandNorway, and the information from the 1977 OECD report
paved the wayfor UNECE negotiations to adopt th€onvention on Longange
Transboundary Air PollutiofLRTAP) (Sliggers and Kakebeeke, 2004). The convention was
adopted in 1979 by 34 countries and the EC Commission (UNECE, 2010a). It was developed
as a framework conwdion, which for the next 30 years would form the basisf the
development 08 regulatory protocof$. With its 51 parties, LRTAP is today the only major
regional multilateral agreement on transboundary air pollution regulation and contrgl (ibid

Bimieda al . |, 2009) . Bi r ni ene®ftthe abst succeasbuDadd higldye s c r i
developed of the older environmental regimes( Bi r ni e 844). Farthermore2tbe0 9 , p
1977 OECD report paved the way for tBeropean Monitoring and Evaluatiofrogrammé®

( EMEP), wi t ho ptoVide gopeunments svith thé information on the extent of long

range transport and deposition of airborne pollutants ( L° vbl ad et al ., 20

than 25 countries in Europe participated in the programmeEREMas integrated as an
important part of LRTAP to develop emission reduction scenarios and as an arena for
developing emission control agreements in the form of Protocols)(ibid

While SG emissions in Western Europe had declimath the 1973 oil crisis, emissions in
the Eastern European countriasreasedvith industrial growth and the exploitation of brown
coal with a high sulphur contentThe repors of dead forest trees in the 1980s caught the
awareness of the general public gudliticians. The EMEP Assessment Report from 2004
stat es t h¥&hatfhad greviouslynbgen refarded as a purely Scandinavian crusade
about a few fish in remote lakes now became of concern also in major European countries
(Lovblad et al., 2004, p.@. Recordhigh levels of air pollutants in both East and West
Germany in the winters of 1985 and 1986 brought more awareriesansboundary air
pollution. This paved the way for ttf8ulphur Protocoto LRTAP (Lovblad et al., 2004). The
protocol, in whid 21 parties undertook binding agreements to reduce emissions,dfySO
30% between 1980 and 1998as adopted in 198fliggers and Kakebeeke, 2004).

A second sulphur protocalias adopted in 1994. The protocol was based on the principle of
critical loads i.e, A guantitative estimate of an exposure to one or more pollutants below

'8 Including regulationsf the following pollutants: S§NQ,, volatile organic compounds (VOC), heavy metals
and persistent organic pollutants (POPs) (Lovblad et al., 2004)

Also the Co-operative Programme for Monitoring and Evaluation of the L-cewgge Transmission of Air
Pollutants in Europe
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which significant harmful effects on specified sensitive elements of the environment do not
occur according to present knowledge ( Gr ennf el t a n dAn Algreemsnsom n , 19¢
avoiding exceedance of all critical loads was not fulfillexvever It was agreed to reduce at
least 60% othe overall exceedance of critical loads by 2010. This included a differentiated
reduction between the parties, e@n80% reduction in Genany and 49% in Greece (Birnie

et al., 2009; Lovblad et al., 2004). Later, fRmtocol to Abate Acidification, Eutrophication

and Groundlevel Ozondthe Gothenburg Protocolyvas adopted by 25 parties in 19@@dit

entered into force in 2005. The protd regulates S¢& NOy, VOCs and ammonia. Overall

SO, emissions should be reduced by more than 822010 comparedvith 1990. It is
estimated that, when fully implemented, the area with excessive levels of acidification in
Europe will be reduced from 9fillion hectares in 1990 to 15 million hectares (UNECE,
2010Db).

As a result of different abatement measures and the international agreements described above,
theestimated global sulphur dioxide emissiodsé dignificantly until the beginning of the 31

century. Smith et al. (2011) found that the global emissions increased between 2002 and 2005
however,due to increased emissions in Charadfrom international shipping and developing
countries in general.
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4. Adopting and Amending Conventions through IMO

This chapter is intended to provide an understandfrtpeoformal procedures in the story to
be told in this thesis. The first section gives an overview of the working arrangemeéhés of
MEPC and its SuCommittees based on obsgations from investigating the reports and
participatingin BLG 15, 711 February 2011. The secomséctiondeals with the formal
procedures leading up tbe adoption of a new conventiohrough IMO. The thirdsection
briefly highlights the process oiie entry into force of a convention. The fourth section deals
with the process of amending existing IMO conventions.

4.1. Working Arrangements

The work of considering the global cap and air pollution at IMO took place in the following
main arenas:

Plenary, Working GroupsandDrafting Groupsof MEPC sessions
Plenary,Working GroupsandDrafting Groupsof SubCommittees
Intersessional Meetings

Correspondence Groups

e Informal arenas

To begin with, a rule of thumb is that the Committees take the pdécisionsand the Sub
Committees are given instructions to conduct technical work to present to the Committees.
The report of a SulCommittee ends with a list of proposed decisions to be taken by the
Committee. T h e sAetiomiraqadstedd the Gonmmitte)tingldde ghrases such

as the Marine Environment Protection Committee is invited to approve/agree/efnuntese

and so on. The MEPC then considers the report and its action points. Discussions could take
place but the formal wordings in the session repare similar to the above. When #ie

action points have been decided, the repapjmoved in general

The ssions for the Committees or SGbmmittees are held during a normal wakweek.

All decisions are taken in Plenary sessions in the ralhof the IMO headquartersandall

the participating delegations and observers are represented. A Chairman and a Vice Chairman
are elected at the preceding sessiorg @ decisionis madeon a provisional agenda and
arrangements. The definitive agendadaarrangements are decided on the first day of a
session. Each stdgenda item is consideredtime Plenary along with submissions that need
Plenary consideration. Working groups and drafting groups are then established depending on
the stage of considdran and given their terms of reference for their work during the week.

All the delegations and observers present are allowed to participate in these groeips.
groups are held in Englishoweverwithout interpretation. The number of participating non
English speaking countries is thus snfdllThe groups report their finalized work ihe
Plenary, orally and with a written report along with action points. The reports are considered
in the Plenary and decisions are taken based on the action points dner fdiscussions.
Formally, a working group conductthe technical consideration of a sitem before
decisions are taken, while drafting groups are given instructions to conduct editorial work of
alreadydecided requirements or guidelines in a draft téxidrafting group couldeceive

2 Moreover, mdeveloped countries often have small delegations due to lesser re¢dan;ez006. This
affects their ability to participate in all the groups and at the same time participatéiertuey.
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instructions to perform other tasks beyoaad editorial naturehowever If further work is
needed in order to meet the deadlines, a.garget completion date, work couieé assigned
between the sessions. The intersessional work consistatersessional Meetingsf a
working group and scalledCorrespondence GroupBoth are given their instructions by the
MEPC (or terms of reference by a SGbmmittee followed by appra¥ and instructions by

the Committee). An intersessional meeting functions as an extended working group meeting
but mayincludemanymore participants. The report of an intersessional meeting is submitted
to the forthcoming session of the concerned Conemi8ubCommittee. A correspondence
group is a group that considers its matters mabglg-mail conversation. Member States and
observers send their comments to a leawintry, which coordinatethe work and repastto a
forthcoming session or intersessibmeeting.

In addition to the arenas above, we vgkelater that informal talks have been of great
importanceto the development of the global cap through IMO. Much discussion and
negotiation occur between the formal working hours of a session. Witlo-lour lunch
break, many things happen that are not accounted for in the formal reports. Another possible
significant arena is the nearby hotel bar (eShino Latino at Park Plaza Riverbank, where
some delegates could be found at night). In the seaondve will also see a different form of
informal arena (although very transparetie informal Group of Experts. It should also be
noted thaimanyalignments and negotiations take plémeg before the sessions. For example,

a joint submission by sexad States is a process its own, which this thesis does not take
into account (observations from IMO reports 19888 and participation at BLG 15;11
February 2011, IMO, Londomhe UK).

4.2. Adopting IMO Conventions

As an international organization, IM&hould not be confused with having regulative powers

of its own. Its role is primarily to provide an areimawhich States can discuss, negotiate and
take common decisions on maritime issues. Like other international agreements, the
responsibility for theoutcome of the work in IMO is up to each Member State. Shaw (2008)
described international law (i,gublic international lay as a separate system outside the
national legal systems that onéxists between States. Common principles and norms are
recognkzed between the States and are mainly formulated in the form of international treaties
and agreements, e.gonventions. A Party to an international treatyoound to follow the

rules that have been set in the tredtlgere is no institution abowhe Stateshowever,with
powers to set rules and to enforce them (Shaw, 2008). The general procedures at IMO follow
the Vienna Convention on the Law of Treatfemnd formal procedures under th&lWnlike

other UN organizationshowever,IMO does not ha® the mandate to adopt international
conventions. Adoption has to be made through a diplomatic conference (Boisson 1999; IMO,
2011).

The preparatory work of adopting a convention at the MEPC begins with an initial proposal to
include a new item in the wiopprogramme. Only Member States can submit such a proposal.
Organkations with observer status at IM@rcmerely submit background information and
recommend or adsé the Member States to take action (ipfd With the current guidelines

for the work ofthe MEPC (MSGMEPC.1/Circ.2), a proposal should includeter alia, the

%! The Vienna Convention on tHeaw of Treatieg1969) and thé/ienna Convention on the Law of Treaties
between States and International Organizations or between International Organi{a8863

%2 Note that followup action could also be requested from the Assembly, diplomatic cocésre UN
conferences/bodies and other international or4gdeernmental conferences/bodies.
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need for the proposed measures and an analydiseobenefits and costs to the shipping
industry, and legislative and administrative burdens. The Committee then discaisd
considesthe proposal and decides if it should be part of the work programmés decided

that an itemshould be included in the work programme of a Stibmmittee, the MEPC
considerghetechnical aspects and gives detailed instructions. The Committee aksiders
priorities and decides on a target date for completing the new item-{MEC.1/Circ.2). If

the Committee agrees on a proposal for a new convention, it is sent to the Council and to the
Assembly when necessary. After authorization to proceed, tmen@ittee begins a detailed
consideration or assigns a SGommittee tacarry outthe main technical work. The aim is to
develop a draft conventioon a specific target datewhen agreementroa final draft
convention has been reached by the Committee, it is sehe@ouncil and the Assembly

with a recommendation to hold a diplomatic conference for adoption. The work of the MEPC
is now complete. A resolution is then adopted by the CoundherAssembly if agreement is

met on the draft convention. The resolution calls for a diplomatic conference and invites all
IMO Member States and all Member States of tié. Whe draft convention is circulated
before the Conference for comment. Thishe stageat whichthe powers of IMO end. The
time needed to reach this stage variesibgbuld take several years (Boisson 1999; IMO
2011). According to Okamural®95, p.183 , t he I M® bypmatore a slsw i
negotiating process Boisson (1999) emg@sized that the extent of this work at IMO should
not be underestimated and that any excessive haste could result in an inadequately prepared
draft convention, which could result in failure at the diplomatic conference. Boisson further
stated the following

AIMO plays a vital role at this preliminary stage in lawmaking. Its duty is to define the guiding
principles of the debate, and also to encourage the emergence of a coasenéuBoi sson (199
139).

Once the conference is held, it becomes an iateynal body in itself with its own
arrangements, rules and electionaothairman and vicehairmen, even if it is held dhe

IMO headquarters. All States (not just IMO Membersyenaqual rights at a conference.
When adopting a new protocol under the RIROL Conventionhowever,only the Parties

can adopt it.Today, MARPOL 73 canbe seen as a framework convention with its main
requirements existing inhe Annexes of two Protocols. By adding a new annex to a
framework convention, a protocol has to é&#opted by the Parties to the Convention. The
Protocol of 78 merged with the 73 Convention and added Annex | to V. Subseqtzatly
Protocol of 97 added Annex VI. Observer orgations also participatat diplomatic
conferences butan merely give adviceand provide background information. The draft
convention and comments from invited Member Governments and organizations are
considered in detail at the conference. The work could be conducted in plenary sessions and
in established working groups. Unlikdnet deliberations at IMO, voting takes place at
diplomatic conferences. A convention is adopted when a majority of the Governments present
and voting agree (IMO, 2011; Boisson, 1999; observations from investigated IMO
documents)In regardto the adoption D Annex VI, each represented Party to MARPOL
73/78 had the right to vote. In general, decisions were taken by -thitde majority of
representatives fahe Parties present and voting. Decisions on procedures were takan by
simple majority (MP/CONF.3/2)
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4.3. Process of Entry into Force

The aloption of a convention is merely a first stage of a long process. A convention has to
become legally binding to the Parties before the standarusike effect. This stage is called
entry into force(IMO, 2011; Boissa, 1999). Generally, a number of States representing a
specific percentage of the world tonnage (merchant fleete hao f o rerpaebslitg i

consent to be bothdo by an | MO convention (I MO,for2011) .

Governments to do so. A oeention is often operfor signaturewithin 12 monthsof the
adoption. For most multilateral treaties, the signature alone is not binding. It has to be
followed by ratification, acceptanceor approval These three procedures all have the same
basic meaningthat a State expresses its consent to be bound by the Readificationis the

most commonly usedAcceptanceand approval have less formal and technical procedures.
Another option idefinitive signatureby which a State can express its consentettodund
directly without ratification, acceptance or approvihis is only optional when it is allowed
under the treaty. After the period for signature, the convention is op@cdessionA State

that has not signed the convention can become a Paggdagsion, which also has the same
legal effect as ratification (IMO, 2011;NJ 2011).

When the conditions required farconventiorto enter into force are met, it usually takes an
additional period before it enters into force in order to endbiplemetation by
Governments. The Governmentsvbato ensure that the standards of an international
convention are applied nationalljs such, the standards are implemented in national law.
The Governments of Member Partiesvéa responsibility to ensure comahce with the
treaty. The enforcement of maritime conventions has traditionally been the obligation of the
Flag State (IMO, 2011; Boisson, 1999). Flag States set their own provigimhpenalties are
set for their ships and operatofssystem of certitates and inspections are used in addition
to the national requirementispwever,such asPort State control undéhe Memorandum of
Understandings between Parties and ctassficates byclassificationsocieties (IMO, 2011;
Boisson, 1999). Further infmation on enforcement measuregxcludedfrom this thesis.

4.4. Amending IMO Conventions

The dld wayd of adopting amendments of IMO conventions that had entered into force could
be adoption by a twithirds majority of the Parties present and voting at IMCat least one

third at a diplomatic conference. These procedures were so slow that some amendments never

entered into force. Thiacit acceptance procedusgas therefore introduced. It sets a specific
date for entry into forcéhatwill applyifnoobj ecti ons are received
of Partieso before that d a t eameéendrivedts follewsnd 1 ) .
principle, the work of a new conventioithe guidelines for the worky the MEPC, however,
statst hat fAa eaedpeandh@Endmgnt and an analysis of implications should be
demonstrated in the proposal (MSZEPC.1/Circ.2, para. 2.11.2). With regard to the second
act of this thesis, amendments to MARPOL are provisioned under Article 16(2) of the
MARPOL ConventiofMARPOL 73). It stategnter alia, that a submission that proposes an
amendment shall be circulated to all Members and Parties. The Secetagyal shall then
communicate the adopted amendments to all Parties for acceptance (MARPOL 73, Article
16(2)). This differs from the revision of Annex VI. Agreement first had to be met for an
approvalof amendments. The approved text was then circulated to the Parties, after which a
final adoption could be made. No explanation was found on this procedure.
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5. Act 1. The Development of a 4.5% Global Cap

This chapter describes the historic development of a 4.5% global sulphur cap in MARPOL
Annex VI. The story starts at the time when acidification wédsatopi®in 1970s and 1980s
(as described iBection 3.2) and ends with the adoption of Annex VIin 1997.

5.1. Overture: The 1970s and 1980s

Marine pollution from ships was givanternational #entionin the aftermath of the Torrey
Canyon disaster and with incredsenvironmental awareness in the 1970s, particularly in the
Western world. The first conference on marine pollutlaternational Conference on Marine
Pollution, was held a year after the Stockholm Conference (Tan, 2006). Sevent$tates
participated ad the result was the adoption of theternational Convention for the
Prevention of Pollution from Ships 197BIARPOL 1973). The ratification process for its
entry into force waslow however. As a reaction to a series of tanker accidents in-1976

a new protocol was adopted in 1978. It was incorporatéal the protocol of 1978 as
MARPOL 73/78. MARPOL 73/78 entered into force on 2 October 1983 (IMO, 2009a).
According to IMO (1998a), air pollution from ships was discussed already in theipeta

the adoption of the 1973 MARPOL Convention, though it was decided not to include air
pollution at the time&? Nevertheless, the international agreements on-tersed air pollution
drewthe GovernmentSattention to ship emissions and influenced the comiodkvat IMO.

As fuels with high sulphur contents were regulated on land, these fuels were sold for use on
board ships. In the 1980s, questions thus arose over the contribution of shipping to problems
associated with air pollution and acid rain (Tan, 200Baf®ura, 1995). The issue found its

way to the MEPC in the mil980s when a review of fuel oil quality was conducted in
relation tothe discharge requirements in Annex | (IMO, 1998a). At the same time, growing
concern wer irreversible ecosystem damagetbe Nort h Sea andthei ssati
lack of progress made by the competent international organizations charged with protecting
the marine environmedt made t he North Sea countries turr
2002, p. 3). The firdinternational Conference on the Protection of the North $ea held in
Bremen in 1984 (ibig. At the second conference in London 1987, the issue of air pollution
from ships was raised by Norway. A Norwegian study had indicated that emissions from
coastal marinectivities were a major cause of acidification in Norway and contributed to
about 40% of the Norwegian deposition of N@nd dout 14% of the Norwegian SO
deposition (CONCAWE, 1993). The issue of regulating the sulphur cootdninker fuels

was also resed. According to Tan (2006), at the tintlee combustion of sulphucontaining

fuel wasconsidered major cause of acidification (Tan, 2006). In the Ministerial Declaration

to the Conference, the ministerstb&éNorth Sea States agreed to:

finitiate actions, within the appropriate international bodies concerned such as the International
Maritime Organization and the International Standards Organization as may be appropriate, leading
to improved quality standards of heavy fuels, and actively suppsmvtitk aimed at reducing marine

and atmospheric pollutian th¢ London Declaration, 1987, para. 31).

2 Further information on this statement was asked for through the Maritime Knowledge Centre at IMO, but no
further information was obtained before the finalizatod this thesis.
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5.2. MEPC 1988-1989

The issue of air pollution was raised at IMO as a direstltof the London Declaration (Tan,
2006; CONSSO, 2002). A communication from the Secretary of the North Sea Conference to
the SecretanGeneral of IMO was submitted from the IMO Secretariat to the upcomifig 26
session of the MEPC. The communication wasndesl to draw attention to those parts of the
declaration that had particular relevance to IMO. The declaration was also submitted in full
text?”. During MEPC 26 in September 1988, this led to particular focus on paragraph 31 of the
declaration. A proposabtinclude air pollution from ships in the future work programme of
MEPC was submitted by Norway (MEPC 26/22) together with an information paper
presenting estimations on the scale of air pollution problems from ships. The paper dealt with
sulphur emissionfrom ships emanating from high sulphur contents in bunker fuels but also
problems associated with emissions of N(Md VOC. Witha 5% sulphur content in HFO, it

was estimated that global $@®missions from ships would correspond to 10%hef total
globalemissions (MEPC 26/INF.30). The Norwegian initiatives were supported by the Baltic
Sea States, environmental NGOs and European parties to LRTAP (primarily other
Scandinavian and Northern European States) (Tan, 2006; CONCAWE, 1993). As a result, it
was ageed to include air pollution from ships in the future work programme of MEPC
(MEPC 26/25). Furthermore, issues associated with the quality of fuel oil were raised by a
representative of the Helsinki Commission (HELCOM). Tiexlaration on the Protection of

the Marine Environment of the Baltic Sea Amwasadopted on 15 February the same year
and included in a submissith(MEPC 26/25). The declaration stated that ministers
responsible for environmental protection in the Baltic Sea States were determined to
ficooperate within appropriate international bodies to promote the development of
environmentally sound standards of marine faels ( Decl ar ati on on the
Marine Environment of the Baltic Sea Area, 198&).The MEPC later agreed that thsus

of improving quality standards for heavy fuel oils should be dealt with at MEPC 27 (MEPC
26/25).

At MEPC 27 in March 1989, documents submitted by Norway and the Baltic Sea States were
considered. The Norwegian submission estimated that the annual §l@bemissions from
shipping were laout 10 million tonnes. Two optionfr reducing emissions from ships were
given reduang the sulphur content or umg on-board abatement technology. The first option
was preferred and an upper lirfor the sulphur content of 1% was proposed (MEPC 27/6/2).
The submission by the Baltic Sea States provided the same options but also explained that the
technology involved in oishore installations for reducing $@®missions is complex, causes
disposal problems and tends to have substantial costsmallscale applications (MEPC
27/6/3). A working group was established to consider fuel oil quality and the submitted
information. It was agreed that $@&missions were one of the main items for consideration
whenanalysing environmental problems caused by fuel oil quality. A proposed action plan
for fuel oil standards was developtthtincluded,inter alia, fidentification of SQemissions

in relation to all other sources, cost i mpact s, e aternative optiorsn t a |
(MEPC 27/16, Annex 8). Member States where urged to submit studies to Norway, which
agreed to submit a progress report to MEPC 29. The MEPC further agreed to include
prevention of air pollution from ships and fuel oil quality in theadéerm work plan of

MEPC up to 1996. The work would start at MEPC 29 in March 1990. (idithex 12; Annex

13).

22 MEPC 26/INF.2
B MEPC 26/INF.19
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5.3. Intermezzo: Development within the Air Pollution Regime

In June 1990, an EMEP Workshop on Emissions from Ships was held in accordance with th
work plan for the implementation of LRTAP. The contribution from shipping to deposition of
air pollutants in coastal areas within the ECE region was considered significant. Earlier
inconsistency between the results of models and measurements couldyoexmained by

the emissions from shipping. The total contribution of emissions from the English Channel
and the North Sea could be equal to or exceed the contribution from some small countries.
SO, emissions from ships were estimated to contribute bou@5% of the total global
anthropogenic emissions. Furthermore, the average sulphur cofiteabker fuels used in
shipping was found to be 2.8% for HFO and 0.97% for MDO. The highest sulphur cohtent
HFO was aout 5%. It was agreed that further measuents should be conducted and
regulatory measures considered, such as a potential shift to cleaner fuels (MEPC 30/INF.17).

5.4. MEPC 1990

The 29" session othe MEPC was held in March 1990. Air pollution from ships, including
fuel oil quality, was now an agda itemfor the first time. The submissions included an
information document by the Secretariat with texts of protocols to LRTAP. Norway continued
to drive the issue athe MEPC with five submissions (MEPC 29/22; IMO, 1998a).
Submission MEPC 29/18/4 sumriged two Norwegian studiésthat estimated the annual
global SQ emissions from international shippireg between 4.5 and 6.5 milliotonnes,

which corresponded to about5®o of the total global emissions. While the effectsthod
emissions over open seasre considered moderate because of dispersion, the emissions from
shipping contributed significantly to environmental problems along certain routes. It was
concluded that the relative contribution to global emissions was likely to in¢crne#bea
growing number of States regulating madttheland-based sources. It was proposed that the
next step f odiscussBHe Grget forsredctionsiiand proposals for reguladions
(MEPC 29/18/4, p4). Another Norwegian submissirepresented Bremnes (1®9a study

to quantify the global exhaust gases from ships in international trade and to chandNSQ
emissions geographically. N@nd SQ emissions in the North Sea, the English Channel and
the Baltic Sea were charted on EMEP maps. The globaleB@ssions from international
shipping were estimateat about 4.6 million metric tonnes (Bremnes, 1990). A document was
submitted by the Baltic Sea States within the framework of HELCOM. The submission
emphasi zed t halrdady tfabte availabler ésumport fin general the need to
introduce requiremenés and t hat only the | evels needed
An annex to the submission suggested a sulphur content near 0.8% for ships designed for
HFO, asresidual fuelswith a sulphur contentbelow 0.8%often causethe pour pointto
increag® (ibid., Annex).

Later, a cost impact study contained in a submission from the State of Kuwait was presented.
It recommended keeping the current sulphur content limits-8%4to avoida substantial

price increase in fuel oil. A 1% limit was expected to increase the oy 20% (MEPC
29/18/5). The delegation of Venezuela stated &isaélhe sulphur level in fuel oil is dependent

on the sulphur content of the crude oil, it would be impractical withifoum level of 1%. A
submission frontriends of the Earth InternationgFOEI) made a first proposal to develop a

* MEPC 29/18 and MEPC 29/18/6

>’ MEPC 29/INF.7

Bpour pihe temperature elow which crude oil becomes plastic and will nobfloy Br i t anni c a
Encyclopedia, 2010)
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new Annex to MARPOL on air pollution, which would include all sources of air pollution

from ships. It was suggested that the regulation d€€£&nd halons should be prioritizex

the devel opment wduld eequiceccompidetilectimea { M&EXP CA 2 9/ 1 8/ -
4) and other pollutants could be added through amendments later on. The proposal was
discussed and some delegations announcaditttwas too early to decide on the forms of
regulations at MEPC 29. It was thus agreed as a first step to prepare recommendations, which
could be transformed into regulatiolaser. The Committee recognized that air pollution from

s h i gqomstituies a ginificant problem of a global nature which requires international action

by the Organizatom ( MEPC 29/ 22, par a. 18.2) . It was t
high priority from the next session onwards. A working group was scheduled at the next
session and Member States where urged to investigate all aspects of thinassughlyand

to present their views and ideas well in advance (MEPC, 29/22).

The third North Sea Conference was held e Hague in March 1990. The North Sea States
agreedtd ake concert ed taestablish effeathie tmbasunes to Mi@imide air
pollution fromshipg¢ ( The Hague Decl arati on, 1990, par a
by submitting proposals with reduction objectives and target dates to IMQ Alnidex 2D).

As a result, recommendations on air pollution regulations were submitted by the North Sea
States and the Commission of the EEC to MEPC 30 in November 1990. The submission
(MEPC 30/14/2) recommended reducing the present level gfegssionsby 50% at the

latest in the year 2000. Quality standards for HFO should be developed in consultation with
the International Organization for StandardisatioiISO) and the oil industry, with a
maximum sulphur content of 1.5%. For ships sailing in areas wher&Q emissions are

likely to affect the air quality adversely (such as inland waters, harbours, territorial waters and
near coastal zones) the sulphur content should be less than 1% (MEPC 30/14/2). A
submission from the Baltic States provided the ezaate recommendation as the North Sea
States, though it was clarified that a 50% reduction could be achieved using a maximum
sulphur content of 1.5% (MEPC 30/14/6).

Intensive discussions on air pollution from ships emerged for the first time at MEPC 30
(MEPC 36/22). A working group on air pollution was established to deal initdr, alia,

reduction targets and the establishment of a draft Assembly resolution. Target levels and dates
were set by the working group based on MEPC 30f24V¥ith regardto sulphur emissions,

the recommendation in MEPC 30/14/2 was agreed in the working group and later by the
Committee. A target level of 50% of the present emission level efw&@ thus agreed to be
achievedby the target datef 2000. The MEPC was unable smree on which year the
definition oftheAi pr es ent | e v bBdwever Whe Japanese delegati®rereserved its
position on the targets of $S@nd NQ. It was expressed tsioald any
not be taken before and unless scientifistification for setting such targets had been
developed ( MEPC 30/ 24, par a. 14.10) . A strategy
working group and the Committee based primarily on the recommendations in 30/hd/2.
economic and technical implicatiors the recommendations were then considéfell lack

of information made it impossible to proceed with detailed consideration of these aspects
however Several Member States emphasized that more informatias needed.
Furthermore, full account was taker the views presented by the Netherlands (MEPC
30/WP.3), which proposed stepshtetaken in order to achieve the objectives of halving SO
emissionsto 1.5% of the sulphur content and 1% in certain regions. It was propasést,

9 Also the Norwegian proposal (MEPC 30/14/4), which did not include anything perSi€sions
% The delegation of Venezuela had suggested earlier including the consideration of financial implications for oil
producing developing countries
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alia, to collect informabn, assess target dates and sulphur reduction, eostso take actions

on target dates and implementation. BwCommittee on Bulk Chemicatandling (BCH)

was then instructed to deal with information gathering and impact assessment of the proposed
measures. It was further instructed to deal with potential alternative measures ,on SO
reductions. Member States and industry were requested to conduct research on these matters
and submit the results to the™4ession of the BCH SuGommittee (BCH 21). Rthermore,

an action plan on developing a new annex to MARPOL 73/78 was developed. The action plan
gives certain goals and dates for the future work up to the time of entry into force of the
proposed Annex. The MEPC then designated the BCH as tbedowing SubCommittee

with assistancdérom other SubCommittees for consideration of all air pollution aspects in
general and to conduct the work as described in the action plamo idevelop a new annex
(MEPC 30/24).

5.5. 1990-1991: Work towards an Assembly Resolution

The working group at MEPC 30 developed a draft text of an Assembly Resolution to cover all
the aspects of air pollution. The Draft Assembly Resolution was agreed by the Committee
and it was decided to consider the draft text at MEPC 31, wthaith of adoption by the

As s e mb I"wdsson ih November 1991. Théaritime Safety Committe@MSC) was
requested to consider and comment on the text in the meantime. The draft Assembly
Resolution was approved with amendments at tffes&8sion of MSCThe amendments were
based on a US proposal that a technical studylavbe conducted by the BCH and that no
decision on target dates for @ NO, would be taken before the outcome of this study.

At MEPC 31 in July 1991, the delegation of th& furthe suggested that the target levels
should be deleted from the Assembly Resolution and that further technical study on these
elements should be undertaken by the BCH. The US proposawsaselcomed by Norway

and the Netherlandss well asGermany,which maintained its preference that target dates
and levels should be set in the draft resolution. It was agreed to revise the draft Assembly
resolution based on the US propoesald a drafting group was established. The revised draft
Assembly resolutionvaspresented to the Committee in the report of the Drafting Group. All
the target levels and target dates were removed and the only specific text on the isspie of SO
emissions from ships was an added subparagraph to the paragraph on exhdirsdyee
emissons of sulphur oxides and nitrogen oxides in exhaust gases ME P C Ardex A4 1 ,
para. 2.3.2). The draft Assembly resolution was then approved by MEPC along with a
recommendation to adopt the resolution by the Assembly at ftsdssion. Furthermorehe

action plan was revised. Almost the same target levels and dates, which were deleted in the
draft Assembly resolution, were included in the action plafhe 50% reduction target thus

still remained at the MEPC. The Committee noted that available dotsroeuld be regarded

as a base for developing reference levels and years, but it was recognized that further
technical consideration was needed. The reference levels and reference years would be
considered at BCH 21. The revision of the draft Assemblgluésn and the action plan
should be seen in light of earlier consideration of submissions. The decision to postpone the
consideration of reference years for,3@as based on a Norwegian propdsalloreover, a
submission from Frané&presented results frva study of economic implications of possible
refining operations. The costs of sulphur reduction were estimated to be ideaotited

1 The only differeces concerned CFCs (reference levels and one target date)
2 MEPC 31/13/2
¥ MEPC 31/INF.6

31



figures presented by Kuwalit, i, MEPC 29/18/5. It was stressed that careful consideration of
the cost of reducing the sulphur content in residual fuels (hereafter desulphurization) was
necessary. The concern was shared by Japan and Venezuela, which redlffeimedrlier
position (MEPC31/21; BCH 24/7/7).

Resolution A.719(17) on Prevention of Air Pollution from Ships was adopted unanimously by

the Assembly on 6 November 1991. The resolution was abmahing interim measure that
requestedhatthe MEPC in ceoperation withthe MSC pregpare a draft Annex to MARPOL

73/78 onthe prevention of air pollution from ships (Resolution A.719(17); Okamura, 1995). It

r e ¢ o g rhie argedt ndcessity of establishment of a policy on prevention of air pollution

from ships, and development of reductmjectives and measures to achieve the objectives

for control of emissions of all the elements of air pollubon( Res ol uti on A. 719(1

5.6. Drafting 1991: BCH 21

The work on drafting a new Annex to MARPOL on air pollution requirements was about to
persst at the MEPC and the BCH St@ommitteefor a period of seven yegr$991-1997.

The 2f'session of the BCH was held before the adoption of the Assembly resolution, though
in this sectionit is treatedas the first step of the drafting process. The BGid Ibeen
instructed to deal with,inter alia, the reference level for sulphur oxidemd the
economical/technical implicationas well asto coordinate the development of requirements

on air pollution and a new annex to MARPOL. The main issue oneBssons was how to
achieve emission reductions. Norway had submitted information on a number of different
methods and concluded that the followihgo options were technically possibl€l) to

control the sulphur content in bunker fuelad (2) to use exhausgas treatment (BCH
21/11/2). The first alternative was preferred by the delegatidnGermany, Sweden and
France, wicth all preferred international fuel oil standards as the solution. The delegation of
France pointed out that the submitted papers on indusiplications did not adéss the
advantages of using lesulphur fuels, e.g.less tear on engineand potentialy less
maintenance and energy savings. According to the delegation of the Netherlands, the benefits
amounted to about S5 per tonne of fuelThe costshowever would beof the magnitude
reported in submission MEPC 29/18/5 by the State of Kuwait$seton 5.4 above) or much
higher, as indicated by the submission by Japan (BCH 21/11/6). The Japanese submission
showed reaglts of an ongoing study on the feasibilitylofv-sulphur fuelsincluding possible
economical implication$or the oil market and bunker fuel prices. The submission indicated
increased costs obautUSD 60 pertonnewith a reduction t@ 1% sulphur corgnt and aout

USD 30 pertonnefor areduction to 2%. It was estimated that the bunker fuel price would rise

to about 1.5 times the present level (BCH 21/11/6). The delegation of Japan concluded that a
global reduction of the sulphur content would resnltincreased freight costs and also an
fiexcessive burden on refining industry ( BCH 21/ 15, par a. 11.10) .
further expressed that it would take some time before exhaust gas equipment would be
availableon the market and that it shoulztk developed through international-@peration.

The delegation of Norway stated that it was premature to decide which measure to use and
that Member States should encourage research and development to find a practical solution.
This view was supported lihe Netherlands. The BCH further noted a communication from
thelnternational Energy AgendyfEA) of the OECD. The communication emphasized that no
decisions were to be taken before the results of various studiefye@ONCAWE (he OIl
Companie8 European Organization for Environmental and Health Protection) and the
International Petroleum Industry Environmental Conservation AssociafiBhECA).The
document expressed that the scientific knowledge on the contribution of shippingcto SO
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emissions was higy uncertain and that the relative cedtectiveness was unknown (BCH
21/11/5).

The BCH then noted that the issue of reducing sulphur emissions needed further
considerations, in particular on costs and benefits of desulphurization and its scope of
application, i.e, global or restricted to certain areas. It was agreed that the BCH should not
take any decisions on this controversial issue. The BCH concurred with the view of Japan and
the Netherlands on encouraging the Member Governments to put furtberirgti research

and development. Furthermore, the BCH requestatMembers submit further information

to the next session. The framework for a new annex was then considered with the aim of
agreeing on elements of requirements and metbbdsforcemenfor each pollutant. A list of
elements was developed based on a Norwegian proposal. After a suggestion by the delegation
of Japan, it was agreed that this list would only be preliminary for further consideration. A
correspondence group was thestablished to prepare a draft annex to MARPOL as a
submi ssion to BCH 22. |t was furthertheagr eed
impracticability of completing its work in 1962 and t o recommend t hat
extended to 1994 (BCH 21/1para. 11.60).

5.7. Intermezzo: Earth Summit 1992

The United Nations Conference on Environment and DevelopfuMCED) (also known as

the Earth Summit) was held in Rio de Janeirel8 June 1992. It was the first UN
environmental conference since the Stochih@@onference in 1972. It was highlighted at
MEPC 33 as a major development. One of its major resdiggenda 21 was referred to as
becoming a focal point within IMO (MEPC 33/20, para. 1.5 and 3.25). Agenda 21 is a
comprehensive global action programme $astainable developmergontaining proposals

for action in areas such as poverty reduction and for protecting the atmosphere, oceans and
biodiversity. Another agreement adopted at the Earth Summit waRith®eclaration on
Environment and Developmentyvhich contains principles defining the rights and
responsibilities of States (J 2010). Principle 15 is of particular importante the
development of the global cap and the reader will find several references to this principle as
we move on. The principlis given below.

filn order to protect the environment, the precautionary approach shall be widely applied by States
according to their capabilities. Where there are threats of serious or irreversible damage, lack of full
scientific certainty shall not based as a reason for postponing eefective measures to prevent
environmental degradatian ( Ri o Decl aration, Principle 15)

5.8. Drafting 1992

5.8.1.MEPC 32

At MEPC 32 in March 1992, two submissions were discussed by the Committee on the issue

of SO and NQ emissions. The first was from Th®il Companies International Marine

Forum (OCIMF). It included an interim report from CONCAWE, which at the time was
conducting a study to assess the costs and environmental benefits of reducing sulphur
emissions from ships. Bhreport concerned the contribution of ship emissiothéwoverall

sulphur burdens in Scandinavia and Néftlest Europe. The study was based on EMEP data

and the results indicated that the contribution was less than 2%, which was reported as
minimal by b ot h CONCAWE and OCIl MF. I t lawhlsased ur t he
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emission reductions provide a much more significant means to reduce overall sulphur
burdens than reductions in ships ( ME P C 3 2./OCIRF further pxpressed the view

t h aargetiiig $ip-sourced emissions for global control cannot be justified on the basis of
either environmental benefit or cost (., phl). The delegation of Germany expressed that it
could not share the view of OCIMF. The observer from OCIMF further raised theajuest
whether the guidance was needed from the Committee on the matter of cost and benefits of
desulphurization, though the Committee decided that BCH was responsible for this
consideration (MEPC 32/20). The second submission wastheinternational Asociation

of Independent Tanker OwnefiNTERTANKO). It emphasized that the quantities of ,SO
emissions were unknown at the time. According to INTERTANKO, data gathering on present
emission levels should be given the highest priority, amércentage radtion should be
established thereafter. It was further highlighted that the costs of reductioigfall on both

the oil industry and oil tanker owners. It was explained that the costs of reducing the sulphur
content from an average of 3.5% has an egrptal variation. A limit of 1% would cost 70%

more than dimit of 2%. This was due to the requirement of new technology when reducing
the sulphur contenby more than 2.5%The option of using exhaust gas cleaning was
considered to have a great disadegetasthe waste disposal could resiitan additional
marine pollution probl em. It was stated that
i fmedsures would be feasible for all parties from both economical and technological point
ofviewe® ( ME P C2, 82)./THe Zéommittee noted both submissions and referred these to
the BCH for further consideratioiVith regardto the BCH request to extend the target date to
1994, the MEPC decided to wait for the result of the correspondence group and to revert the
issue to the next session of the MEPC (MEPC 32/20).

5.8.2.BCH Correspondence Group on Air Pollution from Ships

The BCH Correspondence Group on Air Pollution from Ships started its work directly after

BCH 21 and finalized the report in June 19%Re question ofegional vs. global regulation
appeared for the first timm the SQ discussions i So me Me mb ¢heregionapr ef er
solution asthe problem of acid deposition was restricted to coastal afeéastransboundary

aspects of SPe mi ssi ons maber i o me e fMerm hawewet Itonas | sol
further emphasized that control of different regulations in different areas was difficult or even
impossible. Three options were presen{@dl Global approach, (2) Regional approach and (3)

to postpone a difficult decision. The global approach was considered to be the only viable and
controllable option to achieve the target of reducing emissions by 50% before the year 2000.

It was reportedt h at Afa slight maj orityo favodred a
Various proposals on a global sulphur content limit was presented, though the largest number

of Members in the group supported 1.5%. The question of global vs. regional approaches was
left for consideration at BCH 22. The work of the correspondence group resulted in a draft
text of the new Annex to MARPOL, though it was considered to still be at an early stage of
developmentAst he groupdbds task was t o adlebalagprogch cont r
remained, adid the 1.5% limit @ the sulphur content in bunker flee The proposed
Regulation 13 050, emissionss presented ifigure 5.1.
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REGULATION 13

Sulphur oxides

(1) The total emission of sulphur oxides from a ship shallbe § SQ/KWh] or less.
(2) At least one of the following condition shall be fulfilled:

a) The sulphur content of fuels used onboard ships, including solid fuels and amfuatse shall not
exceed [1.5%].

The quality of fuel shall be documented by slupplier and provided to the ship at the time of
delivery in a bunker delivery note on a format as given in Appendix 1.

b) An exhaust gas cleaning system approved by the Administration, in accordance with guideline
developed by the Organization, is appliededuce SOx emissions onboard.

c) Any other method to limit SOx emissions, approved by the Administration in accordance with
guidelines developed by the Organization, is applied.

Figure 5.1.Proposed Regulation 13 of the Correspondence Group 1992 (BCH 22/7/3, Annex 1, para. 13)

5.8.3.BCH 22

The 22%session of the BCH was held in September 1992. It was first considered that the draft
text developed by the Correspondence Group could be the bafistfar development of
international requirements. A submission by Japan (BCH 2¥J7#Bowed the results of
continued investigationmto the supply and potential volumes of bunker oil, and the effects

of desulphurization. The results of the new invesiages indicated that the character of
bunker oil varied by region and country. It was thus concluded that if the present crude olil
production structure areused, it would be impossible to desulphurize bunker od 105%

sulphur content in half of the wldé regions (Central and South America, Asia, Europe and
Africa). Regional shortages of suppbpuld beexpectedas couldnegative effects on the

global relationship betwedhe demand and supply of crude oil. It was emphasized that these
aspects shoulte considered in the discussions on,8@issions and not only environmental
aspects (BCH 22/7/8; BCH 22/INF.12). A general discussion on the proposed Annex was
held early onn the agenda item. The majority was in favour of developing a new annex on
the prevention of air pollution from ships, though the majority also thought that the
devel opment of the draft had been too fast.
research was necessary before the Annex could be finalized. TheliS@Dssions that
followed were characterized laypresentation of several documents and different views. The
report informs that the BCH was unable to reach consensus on the main items. These included
data on the necessity of regulating air pollution, dmstefit considextions and alternative
options to desulphurizatioit was d particular significancéo this thesis that the question of
global uniform regulation vs. regional special area regulation was discussed. The report does
not mentionany thing on this Plenary dicussion, though the working group was instructed

fito develop a possible framework of regional requirements fore8fissio®@ ( BCH 22/ 14
para. 7.18.2).

With regardto exhaust gases in general (SONOx and VOCSs), the working group first
discussed thebai ¢ question of the necessity of me a ¢
working group had the view that shippingos
smal | to take action, whil e anot her group of
that the necessity of action was clear. Although the contribution was relatively small, the

% Together with BCH 22/INF.103
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proportion would increase in the future while emissions from other sectors would be reduced.
Hence, shipping must share the burden of taking necessary measures. Amotigerof
members (fAa number of member s0) could not
concern over the fast development and necegsitfurther study. The group could not take a
majority decision on the necessity of measures but agreed that swsdicaguestion could

only be taken by the BCH or the MEPC (BCH 22/WP.4; BCH 22/14). The BCH noted the
general discussiohy the working group and agreed to requibstt the MEPC consider the
question on necessity for action on,S®O, and VOCs at its 3% session, with the aim of
providing guidance to the BCH (BCH 22/14).

ryS

The specific S@ discussion at the working group concerned the question of a regional
approach. AA number of memberso supported ¢t}
would resultin different regional or national rules. This would complicate international
shipping, distort the competiveness within the industry, affect the freedom of shipping and
result ina heavy burden w national administrations. These effects would be avoidital av

global approaclof international standards for all flags. The observer of FOEI further stressed

that the costs of enforcemantPort States and Coastal States should be taken into account in
costbenefit studieswith a regional approach. The respens t o Nor way 6s st at
expressed by the delegation of the Netherlandschwhcted as Chairman of a group of
volunteersthatwas requested to prepare a framework on the regional cohdeptas stated

that the risk of unilateralisth could be addressed through uniformly applied regional
standards agreed uporrghgh IMO. Moreover, emission standards within a specific region

would applyto a | | flags entering that regi on. A fn
statement of the delegatiaf the Netherlands, i.ethey favoured a regional approach. The
Working Group recognized the importance of a unified international standard but also that a
regional approach should not be confused with unilateral action without international
regulatons( BCH 22/ WP. 4 BCH 22/ WP. 4/ Corr . 1; BCH =2
that emerged at BCH 285 a particularly significant issue for this thesis. It was introduced

under consideration of the regional approach at the working group by the group of vslunteer

The general idea was to form a worddde barrier (or ceiling) of possible rising sulphur

levels as a result of more stringent lamaksed measures to reduceSmissions. It was
suggested to fcapo (or | i mit) Itwagnoteduthaptieur co
ISO standards at the time included a limit on the sulphur content up to 5%. Together with
regional control, a global cap could be helgfuresohing the availability problem ofow-

sulphur fuels The delegation ofhe Bahamas expssed that a relatively high cap of 3.5%

must be considered for any meaningful effect on global &@issions levels and atne

economic implications for industry. The working group could not proceed with further
discussion and it was decided to deal with issue at its next sessi(BICH 22/WP.4; BCH
22/14).Later on in the session, it was agreed toimgite the MEPC to postpone the target
completion date to 1994. In order to finalize the work, a correspondence group on regional
control options for NQ and SO, was established (BCH 22/14).

5.8.4.MEPC 33

MEPC 33 was held in October 1992. The agenda item on air pollution mainly concerned the
outcome of BCH 22With regardto the request from BCH that the MEPC should give
guidance on the necessity for action, salelelegations expressed that the necessity had

% The report of the group of volunteers is found in Annex 2 to BCH 22/WP.4.
% Unilateralism = onesided requirements taken by any single state or union, as opposed to bilateral agreements
between two parties and multilateral agreements between several parties.
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already been justified at previous sessions of the MEPC and that ther® further need to
discuss this issue at the MEPC or the BCH. It was thus agreed to instruct the BCH to continue
its work on the nevannex in accordance with the request made by the Assembly resolution.
Moreover, the Committee decided to instruct the BCH to incorporate fuel oil standards in

the new annex after the delegation of Germany had expressed that it was an important element
of air pollution and should not be dealt with separatelythermore it wasagreed to extend

the target date for the BCH preparation of the draft annex to 1994 (MEPC, 33/20).

5.9. Drafting 1993

5.9.1.MEPC 34

MEPC 34 was held in July 1993. At this sessiii@ere washo agenda item on air pollution,
though the report of BCH 22 was considered. Matters at BCH 22 that required decisions by
the MEPC were dealt with at the previous session. The only decisions made were formal
proceduresSome submitted documents were referred to the BCH for considetadiwaver
(MEPC 34/23). One of these documents was MEPC 34/3/1, submitted by OCIMF. Although
it was referred to later in the report of MEPC 37, it is presented here. The submission
containeda report of a study on the costs and benefits of a 3.5% global sulphur cap
undertaken by IPIECA. OCIMF briefly highlighted the results and concluded that a global cap
was not considered to be a ceffective method to control SOemissions. The results
indicated that a global cap of 3.5% would only reduce thge®@ssions from ships by less

than 5%. By only using a global 3.5% cap, the net reductid®O pollution in Northern
Europe and Scandinavia was estimated to be 0.1%. The global investment ad3t5% cap
wereestimated to be between D3.4 billion andUSD 2.0 billion (MEPC 34/3/1).

5.9.2.BCH Correspondence Group on Regional Control Options

A report on the Correspondence Group on Regional Control Options foaNDSQ was
submitted by the Nethermds at BCH 23. The report gives an insigito the reasoning

behind choosing a regional approach before a global approach, the concept of cappieg and
advantages and disadvantages of possible measures. It was first reasoned that reducing the
sulphur ontent was the easiest method to reduce &@issions from ships comparedth

the difficulties of enforcement, technology atlte costs of using ofhoard equipmentA
stringent gl obal st a n dhewewtr asaa golluton was ia tkgnale d 7 o v
problem. It was considered unlikely that there would be enough support for a stringent global
sulphur content limiaasthis would involve high costs and the risk of disrupting the market for
residual fuel. Early in the report, it was stated that {hygagent lack of support for a global
solution was a main reason for developing a regional concept. The concept of critical loads
was used to justify the use of a regional approach. In certain coastal regions, it would be
impossible to prevent exceedance aritical loads unless emissions from shipping were
reduced along with larbdased sources. The regional approach was considered to result in
major reductions in the most sensitive areas, whieheweither considered achievable nor
necessary, with fareating global measures. It was concluded that the regional approach
would have to include global characteristics with uniform standards for all designated regions
and applyto all ships covered by MARPOL. It was further argued that an integrated approach
with regional measures and a global cap bbw 3% wouldipr ovi de f or a g
applicable protective measure, although of a moderate nature, associated with gradual
measures for a higher level or protection of certain regions and at acceptable cosb levels
(BCH 23/7/4, p.6). The reduction target set by the MEPC may not be reached by this
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approach howeverrand fimay have to) .bel tr cavertieclegscstii (i b i
achieve some of benefits for the environment that the proponents of the redarcfeis and
dates had in mined (.). b was further noted that the cap limit was operdiscussion,
though a 3.5% cap would still lead to an increase of ab@DR14 per tonne of fuel. It was

al so stated twilandt leadute Any eeduatiangfosufphur oxides worth
mentioning  (.). Bhe pbint of capping was not to reduce global emissions but to prevent a
possible increase the sulphur contenof fuels. The cap would be supplemented with a
regulation to monitor the sulphur levels and talfeate a review if necessary. It was further
argued early in the report that combining the regional concept with a caf.b%3implied

that regional reductions would have to be very high in order to reach the initial targeiflevel
a50% reduction bytte year 2000.

The justificationfor measures in general included a clear reference to the precautionary
principle of the RioDeclaration which was considered to be of particular importaasg¢he
contribution and consequences of,&missions from shipaere not clear. Although further
research was needed, it was concluded @hatk of scientific certaintywasno reason for
postponement. Figure 5.2 shows the proposed redraft of Regulation 13Qxyrtespondence
Group. In addition, Regulation 13(A) ¢tuded a 1.5% limit in certain sensitive areas and
Regulation 17 stated that the oil used on board should meet the latest ISO quality standards
(BCH 23/7/4).

REGULATION 13

Sulphur oxides

(1) The sulphur content of fuels used on board ships, inclutitig fuels, or fuels based on solid fuels,
shall not exceed [ 3% ] by weight.

(2) Notwithstanding the provisions of regulation 17, the sulphur content of residual and blended oil fue
used on board ships, shall not exceed [ 3 % ] by weight.

(3) Notwithstandinghe provisions of regulation 17, the sulphur content of destillate oil fuels used on bo
ships, shall not exceed [ 0.2% ] by weight.

(4) The emission of sulphur oxides shall not exceed [ .. gk3h ]

(5) The quality of the fuel shall be documented by thgpéiar an provided to the ship at the time of delivery
in a bunker delivery note on a format as given in Appendix 1. The bunker delivery note shall be retd
on board and shall be available for inspection by the Competent Authority of the GovernmBattyf a
to the Convention for a period of [ three ] years after the date it was issued.

|
Figure 5.2.Proposed redraft of Regulation 13 by the correspondence group 1993 (BCH 23/7/4, Attachment 2)

5.9.3. BCH 23

BCH 23 was held in September 1993The key statements in the report of the
correspondence group wefiest discussed. The working group on air pollution was then
instructed to considea reduction of SQ emissions and to formulate a proposal for further
consideration and finalization at BCH 24. Three possible approaches ,toer8i3sion
reduction were identified after exchanging views in the working gréijpglobal stringent
measures, (2) global capping conjunction with regional measures and (3) regional
measures. There was little support to proceed with the first approach. The working group thus
focused on detailed consideration of the second and third appo&gecial attention was

3" The first intersessional meeting of the BCH Working Group on Air floliunad been held before BCH 23
(July 1993), though nothing relevant was found in the report of the meeting.
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given to a propsal from Japan that the global cap should not be too stringemhaximum
value of the sulphur content of fuel shall be [3.9BCH 23/WP.3, Annex 2, para. 1). The
opinion o whether global capping should be used was evenlgelivwithin the group. The
delegations that were in favour of a global cap had the following arguments:

1. Avoidance ofafuture risein the sulphur contenof fuel oil

2. It could be regarded as a first step in a digystep approach to achieve the target
level.

3. Only regional measuremuld result in high sulphur oil distribution in other areas.

4. Asrecognized by UNECE, S@s a longrange transboundary air pollutant.

5. Inthe context of the precautionary principle, global measures could be justified by the
status of acidification at thiame.

6. AIMO should act as the global organization to address this naatte BCH 2 3/ WP.
para. 18.6).

The delegations that did not support a global cap (at the time) had the following arguments:

1. The environmental benefits gained from global capping weggiele and the costs
were high.

2. The regional approach would deal with the pollution caused by ships in designated
areas and there was no reason for global capping.

3. The sulphur content in fuel oil showed no indicatiompincrease. Thus, it was not
consdered necessary with a global ceiling.

4. Another Assembly resolution (A.500(XIl)) required that a compelling need, as well as
the costs on the maritime industry and trade, could be demonstrated.

Furthermore, the delegations of the US and the Netherlagdesied that the sulphur content

of fuel oil should be monitored. If a threshold valuea®.2% sulphur content was exceeded,

a 3.5% global cap could be applied (BCH 23/WP.3). The Group concluded that it was unable
to develop a single text of requiremefds SO, emissions due to the divided opinions on the
necessity of a global cap (BCH 23/WP.3). The discussions then contintrexFlenary. The
delegation of Venezuela expressed that a global maximum ceiling would reschamg to

the producton proess for petroleum and its -reh¢hing vati v
i mpact o on Venezuel ads economy and on consum

observer of FOEI underlined that the costs of acidification were already high. It was
consideredrery difficult to estimatehe costs of the damage caused by sulphur emissions on
human health, crop production, water supplies, fisheries, forests and cultural heritage.
Nonethelessthe World Watch Institute has estimated thaDUE®.4 billion of annualosses
wereassociated with forest damage in Europe from sulphur deposition alone (BCH 24/7/7).
The delegation othe Bahamas supported FOEI and emphasized that these costs should be
taken into account in cosienefit discussions at IMO. Furthermore, iasvnoted that the
International Chamber of ShippingCS) accepted a global cap together with regional
measures. The Norwegian delegation then expressed that decisions on global capping should
be taken by the MEPQt was confirmed however,that no delegégon had opposed the
inclusion of regional measures in the new Annex to MARPOL. The BCH decided that the
issue should be further considered at the second intersessional meeting in 1994. In addition,
an intersessional correspondence group on the regiomabaghto SO emissions was
established to consider items that needed to be dealt with before the second intersessional
meeting of the working group.
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At the end of the agenda item, a statement wasle by the delegation of Sweden. It
emphasized that thsensitive issuesfoglobal capping and a regional approach should be
deci ded by the Mh&Gxperiénted a digihcefgebny that manyi efforts

had been made to turn the development away from the objectives to be achieved stipulated by
the MEPCO (BCH 23/14, para. 7.62.5)t expressed hope of @peration to find a solution
without unilateral actiorhowever Several delegations supported the views of Sweden. The
US delegation then explained that the role of a-Sommittee was to technicallgvaluate

those areas that the Committee regeegtto consider. Thus, the target levels for Sfhd

NOy should not be seen as rigid MEPC tasking without further technical review. The
delegation also provided an explanatifor the controversial developme of the SO
emission regulation at BCH 22; the target levels and dates were not included in the Assembly
resolution. This madée US delegatioricomfortablé with a combined global and regional
approach that did not strictly hold on to the target levels set by MEPC. The views of the US
were supported by .ji7®4)her del egationso (i bid

5.10. Drafting 1994

5.10.1. BCH Correspondence Group on the Regional Approach

The US was the coordinator of the Correspondence Group on the Regional Approach for
controlling SQ emissions and considered the views presented by the Members during the
intersessional period. Consensus wasreathedn global capping and it was reportedttha
polarization of views occurred throughout the intersessional period. The support from
Members was divided between proposal ( A) [ 3
met hodo, ilmattieelylobaleeerage sulphur content should be monitoredif at

exceead 3.2% after two years, a 3.5% global cap should be applied. Other Members
favoured not incluishg a global cap at all (AP/WG 2/3).

5.10.2. Second Intersessional Meeting of the BCH Working Group

The second intersessional meeting of the BCH Working Group on Air Pollution was held
from 28 February to 4 March 1994. The goals of the meeting were to finalize the draft annex
to the extent possible. The issue of global capping was discugsedivelyand based on
proposals A ad B in the report of the correspondence group. For proposal A, the delegation
of Spain proposed a global cap of 4.0% and the delegatittimeddahamas proposed 5.0%,
though it was stated thalhe Bahamas could accept 4.0% if theogp could not agreen

5.0%. The group could not agrea any single proposal for a global cap. It was thus decided

to present the alternative proposals together with an indication of the number of supporters for
each alternative. The results of this icattion are given ifable 5.1. Note that the number of
supporters in the report represented the preferences of the participants to the working group,
which also included NGOs and IGOs with observer status. The number of delegations is thus
reported in théable with quotation marks. At the meeting, there were representatives for 21
Member States, 1 Associate Member, 10 NGOs and 1 IGO. It could thus be concluded from
the table that the preference for proposal A wasaimajority, in particular the 4.0%
altemative. Furthermore, the table indicates a clear majority for a possible compromise of
4.0%. A draft Annex to MARPOL was prepared by the group, though a number of issues
needed further consideration by the BCH, such as global capping. The group couidtthus
recommend the BCH to approve the draft text. Draft Regulation 13 is givégure 5.3. Of

further relevances thatthe representative for the EC informed of a proposed directive that
may possibly include a maximum sulphur limit of 3% in the Bnd 15% in special areas. A
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whish for coordination of this legislative process with IMO was expressed, though if no IMO
legislation with acceptable sulphur limits were in place by 1995, theduld take its own

measures (BCH 24/7/6).

Table 5.1.Support for global capping options at the second intersessional meeting of the Working Group

PROPOSAL A
Global Cap ~Number of Members Observers
Afdel ega
Australia,theBahamas, Bahrain, Belgium, China OCIME and
5.0% 13 Egypt, Greece, ltaly, le_erla, Vanuand INTERCARGO
Venezuela=11
TheBahamas, Bahrain, Belgium, Canada, Ching
Egypt, France, Italy, Liberia, Mexicthe
0,
4.0% 18 Netherlands, Spaithe UK, the US, Venezuela and OCIMF and IACS
Hong Kong~ 16
Argentina, Denmark, Finland, Germany, Jagha,
3.5% 11 Netherlands, Norway, Polantthe Republic of Korea EC
and Sweden = 10
POPOSAL B
Delayed
trigger ~Number of Members Observers
Afdel ega
method
4.0%/3.7% 4 Mexico, Saudi Arabiathe UK, Hong Kong -
3.5% /3.2% 3 TheNetherlandsthe Republic of Korea anthe US -
POSSIBLE COMPROMISE
Global Cap ~Number of Members Observers
Afdel ega
Argentina, AustraliatheBahamas, Bahrain,
Belgium, Canada, China, Egypt, France, Italy, ICS,
4.0% 24 Liberia, Mexico,theRepublic of Korea, Saudi INTERCARGO,

Arabia, SpaintheUK, theUS, Vanuatu, Venezuelg
and Hong Kong= 20

OCIMF and IACS

NO SUPPORT FOR ANY OF THE ABOVE ALTERATIVES

FOEI

*Associate Member
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REGULATION 13

Sulphur oxides
Proposal a

General Requirements

(1) The sulphur content of fuels used on board ships, [including solid fuels], shall not exceed
[3.5%] [4.0%)] [5.0%].

Proposal b
General Requirements

(1) (a) The sulphur content of fuels used on board ships, [including solid fuels], shall not exceed [3.59
[4.0%)], [twelve] months after the Marine Environment Protection Committee of the Organization tak
decision to that effect.

(b) The Marine Enviroment Protection Committee shall take such a decision on the basis of eviden
that the sulphur content of fuel measured over the last two consecutive calendar years exceeds a t|
value of [3.2%)] [3.7%].

(c) The procedure to monitor the sulphur @miof fuels shall be based on the guidelines developed K
the Organization.

|
Figure 5.3.Draft Regulation 13 by the second intersessional meeting of the BCH Working Group 1994
(BCH 24/7/6, Annex 2, para. 13)

5.10.3. BCH 24

BCH 24 was held in September 1984This was the target session for BCH to finalits

task. A different work method was used in order to finalize the vedfictively, and no
working group was established. The draft text from the second intersessional meeting was
used as a base document. Documents submitted before the intersessietialj were not
considered. A special heading in the report was devoted to the OCIMF presentation of the
CONCAWE (1993) report, as referred to at MEPC 32 (BCH 24/15). The delegation of Japan
presented the results of a studdyried outon Tokyo Bay in reponse to the findings presented

by CONCAWE. It was concluded that it was not sufficient with emission control only in port
areas. The BCH agreed that the findings of both reports should be brought to the attention of
MEPC 36 (BCH 24/15).

The two proposal made at the intersessional meeting were discugsecho delegation
supported proposal Abo, i far further sconsiderationd hd n o't
following proposed capping values were discussed with thechirmcommenthg a single
compromisedralue to MEPC 36:

e 5.0%i proposal by Singapore (BCH 24/7/14)
e 4.0%1 proposal by Spain (BCH 24/7/8)
e 3.5%i proposal by Denmark (BCH 24/7/10)

Many delegations participated the discussion. The majority (22 delegations) supported 5%.
Five of these delegations gave indications that they could accept a compromise solution of
4.0-4.5%. Twelve delegations supported 3.5% or 4.0%. The reportchittat these numbers

were counted dm the Secretariéd record of discussions and were not the results of voting.
The Chairman postponed the discussions to the following mornintherhope that a

3 MEPC 35 was held in March 1994, but no relevant information was found in the report.
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compromise would be found in the meantime. Hence, the Chairman conducted individual
consultatbns with Members. The result of these consultations was a compromise proposal of
4.5% presented by the Chairman the next day. The Chairman urged the Members to reach
consensus so that a single value could be presented to the MEPC. The majority of dslegatio
(15) accepted t he ChBhightdelegations stgted tha theyaduld oot 4 . 5
accept a figure higher than 4%owever and six delegations proposed to put alternative

figures in square brackets in the draft text. In addition, several atedagthat supported

4.5% stated that they would turn to their initial position of 5.0% if consensus could not been
reached on 4. 5%. The repobtecameBOCOHBv2Hduisntt & m
proposal could not be accepted as a compromisetisa by consensés ( BCH 24/ 15,
7.20). The Chairman thus suggested Requlation 13(1) in the draft text should only include

5.0% in square brackets. This was accepted by the BCH, although some dedqgafiemed

to include 3.5%, 4.5% and 5.0%nd other delegations preferred not to include any value

(BCH 24/15). Table 5.2 summarizes the support gteghe global cap discussions.

Table 5.2.Global cap discussions at BCH 24

FIRST DAY
Global Cap Support (delegations) Reported as
5% 22 majority
3.54.0% 12 significant number
SECOND DAY
Global Cap Support (delegations) Reported as
Compromise 4.5% 15 majority
<4.0% 8 significant number
[3.5%] [4.5%] [5.0%)] 6 several
[5.0%)] Accepted by the BCH No CONSeNsuUs

Due to the lack of consensus, the BCH agreed to include the above discussion in the report to
MEPC 36 and a recommendatiohfurther discussion by the MEPC. A drafting group then
revised the draft text dRegulation 13. The result of tHeur years of work on air pollution at

BCH thus ended with the global regulation showrrigure 5.4. Regulation 17(2) states that

the bunker delivery note shall at least contain the informatighpmendix [2] of the Annex.

With regard to the special area Riéggion 13(24), a 1.5% limit on sulphur content was put in
square brackets, as well the designation of the Baltic Sea as a Special Area.

REGULATION 13

Sulphur oxides

General Requirements

(1) The sulphur content in any fuel oil used on board sfiipduding solid fuels], shall not exceed [5.0%].

(5) The sulphur content of fuel referred to in paragraphs (1) and (4)(a) of this regulation shall be
documented by the supplier and provided to the ship at the time of delivery in a bunker delivery ng
referred to in regulation 17 of this Annex.

Figure 5.4.Draft Regulation 131 and 5) of BCH 24 (BCH 24/15, Annex 9, para. 13.1; 13.4)

At the end of the agenda item, the delegation of Norway held a statement on the development
of a SO« emission reduction at IMO:

é fithe delegation of Norway expressed deep regret for the lack of progress made during the sessions
and the eventual deferral ah agreement on requirements for the global reduction gfe&@ssions.

43



They were gravely concerned that there would be a real possibility that steps leading to unilateral
legislations might now be taken, in particular with respect to requirements dewbleof sulphur
content in fuel oil. Such an approach might greatly affect the role of IMO in this particulabarea.

énit considered the oil industrybés contribution
satisfactory and not in line with thesual IMO spirit of compromise. In this context, it mentioned that

it might reconsider its present positive position towards accepting participation ejawarnmental
organi zations in di gBCHB2445%, pamas7.58t | MO meetings. 0O

The Norwegiarview was shared by the delegatsaf Denmark, Germany, the Netherlands,

Poland and Sweden. The observer of OCIMF responded that its attendance in the air pollution
debate wagit o provi de Member Governments with re.
andrelevant cost information to assist them in the development of the newbannex para. d

7.58).

5.10.4. MEPC 36

MEPC 36 was held in Octob&ovember 1994. At the welcoming of the session, the
SecretaryGeneral pointed out the need for the shipping community to deal with air pollution
and that the MEPC haalresponsibility to develop justifiable air pollution regudets under a

new Annex to MARPOL. The Annex could be adopted by a Conference of the Parties at the
end of 1996 or early 1997 in conjunction with MEPC 39. The draft regulations had to be
finalized at MEPC 37As BCH 24 was held after the deadline for sulsius to MEPC 36,
submissions would be sent to MEPC 37 instead. The focus at MEPC 36 was put on the
outcome of BCH 24 and the draft text of the new Annex to MARPOL. The following views
expressed by several delegations were highlighted in the report of B&PC

e The global average sulphur content at the time vimsIe8% and a capping of 5%
would have Avery little effect, if anyo (
wrong signal from IMO.

¢ Further consideration should be taken of the figures 3.00%6 4nd 5.0%.

e The Committee should continue with the figure %% a majority of the BCH
supported it.

e The 50% reduction target could not be reached with the proposed requirements.

Furthermore, the UK and the Netherlands presented the results of rebaaritad quantified
emissions from ships for 1990 in the NoEhstern Atlantic and developed emission
reduction scenarios for SOThe UK had submitted the main findings in document MEPC
36/9/6. The average sulphur content in 1990 was 2.7% and the emi§®m ships in the

area were quantified to be 1.09 million tonnes. The results showed that reducing the sulphur
content to 1.5% wuldlead toa 44% redution of emissions in the whole area surveyed and
29%reduction350 km from land?® It was concludedhat onlya marginal reduction would be
gainedby using low sulphur fuel within the 1&ile territorial limit. The reductions gained

usi ng a 2 0wWouldrstill be suastamtially below the 50% reduction tanget( ME P C
36/9/6, p.3). The findings indiated that the target level af50% reduction of S@emissions

in 2000 could not be achi e ewdifitwere to beaapped | p hur
on a global basid  (.). Ibwas notedhoweverthat the North Atlantic was one tieareas

with the densst traffic. The results should thus be regarded as a veaisst scenario. It was
requested that these scenariesetaken into account at MEPC 37 (MEPC 36/22).

%9 Represents a 20file coastal zone on a 50 kilometre gsigliare
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The Committee could not endorse the draft text at this seasioimther work was necessary

Ato resolve key issues which were stilodl out s
(MEPC 36/22, para. 9.4). A correspondence group was established to work before MEPC 37,
though it would only consider editorial improvemémthe draft text and not sulphur capping.

It was also agreed that it was essential to take policy decisions on the outstanding issues, such
as global capping, at MEPC 37. A work programmeeairatan adoption of the new annex at

a oneweek conference in 1891997 was agreed in prindgg(MEPC 36/22).

5.11. Drafting 1995: MEPC 37

MEPC 37 was held in September 1995. The draft text had to be finalized at this session, but
there were still some substantial issues left to decidiee®lenary. With regard to thedal
framework, it was decided that the new Annex (now named Annex VI) should be adopted as a
protocol to MARPOL. The draft text was then reviewed paragraph by paragraph. Only a few
sentences wrefound on global cappingn the agenda item in the reportpttghAnnex 15 to

the report provides statements from delegations and observers. The few sentences inform that
a large number of delegations had expressed views on global capping. A majority supported a
5% cap, though numerous delegations favoured a fighi®4%. It was decided to keep

Al 5% 0 in the draft text, t hough a fobotnot e
numerous delegations for a cap betweef%3 The Secretariat was instructed to issue a
consolidated textmthe draft Protocol, which wodlact as a basic paper for consideration at
MEPC 38. Draft Regulatien15(1) and 15(4) from the consolidated draft text are given in
Figure 5.5. The footnote described above is represented by thedt@ Note omber18

explains the m/m measurement.

REGULATION 15
Sulphur Oxides (SOx)

General Requirements

(1) The sulphur content of any fuel oil used on board ships shall not exceed [5.09%%¥/m]

(4) The sulphur content of fuel oil referred to in paragraph (1) angbadgraph (3)(a) of this regulation
shall be documented by the supplier. Such documentation shall be provided to the ship at the ti
delivery in a bunker delivery note referred to in Regulation 19 of this Annex.

Figure 5.5.Regulation 15(1 and 4) in the consolidated draft text by MEPC 37 (MEPC/3818x, para. 15)

511.1. Statements

The delegation afhe Bahamas presented a joint submission with Liberia and Panama (MEPC
37/13/3) in which reference was made to the CONCAWE findings. Based on these findings, a
1.5% global cap would only reduce the sulphur deposition in Northern Europe by about 1%
andati pridh ti vedo cost s. With a cap of 3.5%, the
about 1/10 of 1% and the costs could be ugJ&D 2 billion (MEPC 37/22/Add.1). The

delegation othe Bahamas stated thatcampromisecc ap of 4 % essentibllg nohave i
global environmental benedit b severe financial burden on some Member Statef ME P C
37/22/Add.1,Annex 15, pl) . It was stated that tdoeot Baham
believe some Members should be penalized wibdrenefit is achieved (.). Byppart was

expressed for Special Area regulations together with a global cap of 5% (ibid
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The delegation of Germany expressed different vievgsthe global average sulphur content
at the time waslaout2.8%, a 5% global cap could not be justified. A 8&p was proposed
but with an interim cap of 3:8% for a suggested period of 5 years, to deal with the
fitemporally practical and financial problems to some refineries or coudtriey .,j pb2). t

was stressed that regional and unilateral actions cuwatldbe stopped if acceptable standards
werenot established tbugh IMO. The delegation of Norway stated that it first supported the
initiative of introducing a global cagsit was feared that the stricter regulations on fand
based industry would resuit high-sulphur fuel oil being sold to the shipping industtywas
considered obvioysoweverthat to legalize a 5% global cap would séhewrong signal to

a concerned public. This signal could result in regional and unilateral actions.

The delegabn of the UK had the view that consensus would be unlikely to be reachesl at
MEPC unless a major revision of Regulation 13{Hs conducted. It was thus proposed to
include a 4.5% global cap together with a future 4.0% cap if the average sulphurt conten
measured over two years exced®.7%. Monitoring of the sulphur content should be based

on guidelines developed by IMO. Furthermore, FOEI expressed concern over the enforcement
of Regulation 13 andn particulay the enforcement within Special Areas.was argued that

the lack of enforcing regulations in Special Areas could result in the global cap being the
main restricting factor for SOe mi ssi ons i n Special A the anly . |t
sulphur regime that makes sense is one based singde global fuel oil sulphur cap that is

strict enough to protect Special Aréas ( .ipko). d

5.12. Intermezzo: Development within the Air Pollution Regime
In November 1995, the Executive Body of LRTAP expressed concern over air pollution from

growing shppi ng traffic. It wa $0 explere thel possibilities ofa ppr o

harmonizing approachés i n order to achieve the emissi
region (MEPC 38/9/2, p2). A submission by Norway (MEPC 38/9/2) presented a written
communication from the Chairman addressed to the Secr&engral of IMO. It was
highlighted that emissions from laiiihsed sources would be redudgdip to 87% compared

with those in1980. It was stressed that without measures on shipping, its relatitrdoaton

would be at least doubled by 2010. Critical loads would be exceeded despite thigalsed
reductions, and shipping could even become one of the main contributors of sulphur
depositions in some areas. It was argued that it was moreeffestive to reduce the
emissions from ships close to a sensitive area than to reduce thkaked sources. The
sulphur limits in the draft Annex to MARPOL were thus considered too high (MEPC 38/9/2).

5.13. Drafting 1996: MEPC 38

MEPC 38 was held in July 1996. Atg welcoming of the session, it was stressed that the
preparatory work for a new annex had to be completed at this session in order for the
Conference to be held in conjunction with the next session. The session was thus éxyended
three extra days. In the early discussion on the global cap, the Chairman of the Executive
Body to LRTAP addressed the MEPC. The important¢he Annex resultdo the true
reduction of air pollution was highlighted. A general discussion on the globalevepled

that numerous Members maintained their previous positions. Two proposals were then set up
by an informal drafting group (MEPC 38/WP.4) and the delegation of the Netherlands
(MEPC 38/WP.5). MEPC 38/WP.4 provided three additional requirements inldRieg

15(1), as briefly outlined below:
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a) Maximum sulphur content of [5%] from entry into force.

b) The worldwide average sulphur content shall be monitored. An initial value should be
established [two] years after entry into force.

c) [4%d] if the initial valuehas increased by [0.2%fth 12 months of evidence.

d) [3%]if 12 months of evidence shows that the initial value is exceeded after an additional
[two-] year period.

MEPC 38/WP.5 consisted of two different paragraphs of Regulation 15(1):

a) The sulphurcontent shall not increase compared to the average sulphur content in the
reference year [1996].

b) Assessment and evaluation will be made every two years. If the sulphur content has increased
by more than [0.2] comparedith the reference year, IMO shall ®kppropriate action.

The Committee was unable to agree on these alternative solutions, though they were later
merged into a new proposal by a Group of Exp&msMEPC 38/WP.11:

(1) The worldwide average sulphur content shall be monitored.

(2) (@) The maximurmsulphur content shall not exceed [4.5% m/m].
(b) The reference value for average sulphur content shall be determined by IMO.
(c) The maximum sulphur content shall be reduced to [4.0% m/m] [twelve]
months after evidence shows exceedance of faeeree value by [0.2% m/m].

The content of MEPC 38/WP.11 was not discussed, though it was later annexed to the
consolidated text of the draft Protocol for further consideration at MEPC 39. A vote keas

merely to give indications on who supported 5¢@dower figure. It was found that these two
groups were evenly divided. It was thus decided to keep the 5% figure in square brackets in
the draft. The Chairman of BCH 24 informed the MEPC that agreement was almost reached
on a global cap of 4.5%. It wasnphasized that various proposals had been made since then
and that agreement on a common value at the Conference seemed realistic. The Drafting
Group presenteds report with a revised text of the Protocol of 1997 (MEPC 38/WP.17),
though the report wasoh considered due t@lack of time. The Secretariat was instructed to
issue a consolidated text of the draft Protocol. It \aés® concluded that a number of
outstanding issues still remained for consideration, such as the proposed designation of the
Baltic Sea and North Sea as SECAs (MEPC 38/20). Due to the lack of time, it was decided to
use one more session for the finalization of the draft Annex VI. It was also decided to
postpone the Conference to September 1997, in conjunction with MEPC 40 (MERZ}. 39/1
Draft Regulatios 14(1) and 14(4) from the consolidated draft text are giveRigare 5.6.
Regulation 18 requiresiter alia, a bunker delivery note.

REGULATION 14
Sulphur Gides(SOx)

General Requirements

(1) The sulphur conterdf any fuel oil used on board shigkall not exceed [5.0%0/m)].

(4) The sulphur content of fuel oil referred to in paragraph (1) angpatdgraph (3)(a) of this
regulation shall be documented by the supplier as required by regulation 18 of this Annex.

Figure 5.6. Regulation 14(1 and 4) in the consolidated draft text by MEPC 38 (MEPCA3816x 1, para 14)

“°The working paper and the repditl not specify what kind of experts they were.
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5.14. Final Drafting 1997: MEPC 39

MEPC 37 was held in March 1997. At the welcoming of thesiem, it was stated that the
consideration of Annex VI was top priority. At the "7Bession of the Council, several
delegations had expressed that the conference mustaifaweprospect of success before a
decision to convene it would be takéboing ahead with a diplomatic conference ifvilas

unli kely to achieve the declared objectives
consolidated draft text acted as a basic document for consideration. When considering the
global cap, a proposal bthe Baltic and International Maritime Counci(BIMCO) was
considered. The proposal (MEPC 39/6/21) consisted ofiljncluding a 3% global cap

without any SECA regulation. The Committee did not agree with the proposal. Instead, a
proposal from AustraliaSingapore and Vanuatu (MEPC 29/6/8nd the State of Bahrain

(MEPC 29/6/17) gained significant support. The submissions proposed not im@duc

global capthat wasdifferent from the 1ISO Standard of 5%, though a 1.5% sulphur content

limit in SECAsshoud be established. It was reported
gl obal cap | ower than 5%. After a | engthy di
final draft Regulation 14(1).

It was agreed to monitor the global average sulphur cgrdsrsuggested by the UK and the
Netherlands in MEPC 39/6/Which contaireddraft guidelines for monitoring procedures and
setting of the reference valuk.was not agreechowevert o i ncl ude a fAtri gge
for areduction of the global cap ihé global average increakabove a certain level, which

was proposed by the Group of Experts in MEPC 38 (MEPC 39/6/7; MEPC 39/13). It was
a gr e e there sheuld befino linkage between the results of monitoring and reduction of the
global cap ( ME P & paBa9 6.52). An additional paragraph 14(2) was prepared by the
Working Group to deal with the monitoring mechanism agieds well aan alternative to

adopt a Conference resolution on the monitoring mechamisra.number of delegations had
expresseatoncernaboutthe financial and administrative implications of monitoring, both the
draft Regulation 14(2) and the draft Conference resolution were placed in square brackets.
The Secretariat was instructed to issue a consolidated text of the draft Pobtt@®7, which

would act as a basic document for the Conference (MEPC 39/13). Draft Regulatior2 14(1,
and 5) from the consolidated draft tegtgiven inFigure 5.7. Regulation 18 requirénter

alia, a bunker delivery note.

REGULATION 14
Sulphur Oxides (SOx)

General requirements

(1) The sulphur content of any fuel oil used on board ships shall not exceed [5.0% m/m].

[(2) The worldwide average sulphur content of residual fuel oil supplied for use on board ships shal
be monitored in accordance with guidelines to be developed by the Organization.]

(5) The sulphur content of fuel oil referred to in paragraph (1) anegpadmgraph (4)(a) of this regulation
shall be documented by the supplier as required by regula8i@f this Annex.

Figure 5.7.Regulation 14(12 and 5) in the consolidated draft text from MEPQIA®/CONF.3/3, Annex 1,
para. 14)
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5.15. Intermezzo: Development within the European Union

In March 1997, the European Commission adopted a proposal on a strategy for combating
acidification within the B, COM(97)88. The strategy included the development of a
directive on national emission ceilings (NEC directive) in 1998, ratification of the 1994
protocol to LRTAP and amendment to Directive 93/12/EEC relating to the sulphur content of
certain liquid fuels. Moreover, it supported a designation of the Baltic and North Seas as
SECAs trough IMO (European Commission, 1997). This strategy had furtgeifisance

for the developmentateron as we move to the second act.

5.16. Adoption at the Third Conference on Marine Pollution, 1997

The 1997 Conference of Parties to MARPOL 7378e, the third Conference on Marine
Pollution, was held in London from5126 September in conjunction with MEPC 40.
Representatives of 74 Parties participated, along with Hong KoagAssociate Member. In
addition, representatives fromlMO bodies plus the Secretariat, UNEGEe United Nations
Industrial Development Orgaration (UNIDO) and observers from 4 IGOs and 26 NGOs
participated (Swedish Maritime Administration, 1997; MP/CONF.3/5; MP/CONF.3/INF.1).
As no official report was produced, the information in this section is primarily based on the
records of decisions dhe Plenary, the report of the Swedish delegation and two working
group reports. The SecretaBeneral stressed the importarmdéMO taking responsibility for

the prevention of air pollution from ships with the namnex to MARPOL.A President and
Vice-Presidents for the Conferenceeng elected and the agenda, conference arrangements
and rules of procedureareapproved. Two working groups were established. Working Group
1 would consider th®raft Protocol of 1997 anthe Conference resolutiongnd Working
Group 2 would considebraft Annex VI to MARPOL and th®raft NOx Technical Code
(MP/CONF.3/RD/1; Swedish Maritime Administration, 1997).

5.16.1. Adoption of Regulation 14 in Annex VI

5.16.1.1. Plenary 15-17 September

The regulations in Annex VI were consideredeoby one during 1A7 September
(MP/CONF.3/RD/*4). The discussions on Regulation 14 began on 16 September. It was first
reported that the Conference noted two submissions by ICS and BIMKExhe submission

at MEPC 39, BIMCO proposed a 3% global capeTdrguments included that a 5% cap
would have little effect, if any. It was considered to be the wrong stgriz¢sent from IMO.
BIMCO preferred to see an internationally agreed solution instead of a development with
more regional standards that wouldusa difficult operational problems (MP/CONF.3/10).
The submission by ICS listed a number of difficulties for the shipping industry and operators
associated with usinghe SECA regulation instead of a single global standard. It was
considered to place a sificant burden on operators occasionally entering the SECAs. These
ships would have to carry a supply of fuel oil with the required sulphur limit in SECASs in
addition totheir bunker fuel. Besides the costs for a more expensive fuel to carry as supply,
the burden on the shipowner was related to the technical aspects of holding, treating and
handling two different grades of bunker fuel. The changeover from one grade to another could
lead to increased engine breakdswAnother technical aspect was that tvdra supply

would mean a loss of deadweight capacitye dfective timing of changeovebetween fuels

1 Conference of Parties to the International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating ther@tP/CONF.3)
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was considered tgose serious difficulties, which wouldalso increase the burdens of
enforcing the regulations. Another aspect presented was than3€sions generated outside

the SECAs would inevitably drift in. Furthermore, there was also a possibility that ships
would skirt the edges of SECAs with conventional fuel and then take the shortest route across

the SECA to its destination. It was statédat the majority of the ship owners feel that the
problems created by setting up Sulphur oxide emission control areas could be avoided by a
single radical step ( MP/ CONF. 3/ 17, par a. 10) . By estab
fiworkable, enforceable ansustainable, at a threshold value sufficiently low enough to take
immediate effect, t he obj ectives of the Asspinbaby r es
proposedhatthe global cafpe set aB.5% with a stepwise reduction, starting with 3%th

this approach, SECAs were considered unnecessary (MP/CONF.3/17). The Swedish report
notes that the delegation of Lithuania supported the proposal from BIMCO andlhes.

opinion of the other Baltic Sea States, the North Sea States and most of the EJ State
however, was that such a solution would not help the acidification situation in Europe.
Instead, they had been working towatidlsassignment of the Baltic Sea and the North Sea as
SECAs, whichwasalso consistent with the ElUscidification strategy (Bedish Maritime
Administration, 1997).

It was then agreed to instruct Conference Working Group 2 to consider and review Regulation
14(1-3a). The instructions included considion ofthe possibility of agreeingn a lower

global cap tan 5.0%. Theremaining consideration on 16 September consisted of the SECA
regulations (MP/CONF.3/RD/3). The consideration of Regulation 14 continued on the next
day, on which Regulation 14(5) was agreed in principle, decumentation of the sulphur
content by theugpplier as stipulated in Regulation 18 (MP/CONF.3/RD/4).

5.16.1.2. Working Group 2, 18-23 September

Working Group 2 met on 18, 19, 22 and 23 September and was instructed to prepare final
drafts of Annex VI and the N@Technical Code, which included comments andisiens at

the Plenary. Figure 5.8 shoMRegulation 14(1, 2 and 5) iDraft Annex VI by Conference
Working Group 2. Note that it was exactly the same as the consolidated draft text of MEPC
39, i.e, the basic document MP/CONF.3/3.

REGULATION 14
Sulphur Oxides (SOx)

General requirements

(1) The sulphur content of any fuel oil used on board ships shall not exceed [5.0% m/m].

[(2) The worldwide average sulphur content of residual fuel oil supplied for use on board ships sha
be monitored in accordance with guidelines to be developed by the Organization.]

(5) The sulphur content of fuel oil referred to in paragraph (1) anegpadmgraph (4)(a) of this regulation
shall be documented by the supplier as required by regnla8 of this Annex.

Figure 5.8.Regulation 14(1, 2 and 5) Draft Annex VI by Conference Working Group 2 (MP/CONF.3/WP .4,
Annex 1, para. 14)

5.16.1.3. Plenary 22-25 September

An interim reportby Working Group 2 was considered at the Plenary on 22 September,
though it only covered Regulation 14(7) d¢he exception for ships entering SECA
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(MP/CONF.3/RD/4). The final report was considered at the Plenary on 24 September and the
regulations of AnneX/| were considered one by one. ®egulation 14, decisions were only
taken on the SECA regulatian44(7) and 14(3)(b). It was agreed to postpone further
decisions on Regulation 14 to the next day (MP/CONF.3/RD/6). On the next day (25
September)the recods ofthe decisions report that the Conference unanimously adopted all
the remaining paragraphs of Regul ati ohe 14.
sulphur content of any fuel used on board ships shall not exce&8o m/md
(MP/CONF.3/RD/7, para4.1). The records dhe decisions further reported that the square
brackets around Regulation 14(Bpd beenremoved andthat the regulationhad been
unanimously adopte@P/CONF.3/RD/7).As such, the Conference agreed that the global
average sulphur coent of residual fuel oil should be monitored. Figure 5.9 presents the
adopted Regulation 14(2,and 5).

REGULATION 14
Sulphur Oxides (SOx)

General requirements

(1) The sulphur content of any fuel oil used on board ships shall not exceed 4.5% m/m.

(2) Theworldwide average sulphur content of residual fuel oil supplied for use on board ships shall
be monitored taking into account guidelines to be developed by the Organization.

(5) The sulphur content of fuel oil referred to in paragraph (1) anegpavmgraph4)(a) of this
regulation shall be documented by the supplier as required by regulation 18 of this Annex.

I.:igure 5.9.Regulation 14(1, 2 and 5) of Annex VI as adopted by the Conference of NIPICOQNF. 3/34)

5.16.2. Adoption of the Protocol

The consideration and adoption of the Protocol of 1997 began at the Plenary on 15
September. It was agreed to refer to the precautionary principle in the preamble of the
Protocol. Working Group 1 was instructedpepare a text on this reference. The articles of
the Protocol (such as procedures for signature and ratifications, entry into force and
amendment procedure) were then considered one by one. Many were approved in general,
though consideration of the artecbn entry into force was postponed to later Plenary sessions
without instructing Working Group 1. Working Group 1 met on 19 and 22 September and
reviewed the proposed draft text of articles of the Protocol and prepared a revised draft text to
include comrents and decisions at the Plenary (MP/CONF.3/WP.3). The report of Working
Group 1 was considered at the Plenary on 24 Septeanethe preamble and dlie articles

of the Protocol, excepfrticle 6 on the entry into force, were unanimously adopted
(MP/CONF.3/RD/6). Article 6 was unanimously adopted on the next day.
(MP/CONF.3/RD/7)

5.16.3. Adopted Resolutions

In total, eight resolutions were adopted by the Conference, of which the following are of
significarceto the subsequent development of the global cap:

- Resolution 1Review of the 199Frotocol

- Resolution 4 Monitoring the World Wide Average Sulphur Content of Residual Fuel
Oil Supplied for Use on Board Ships
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Resolution 1 expresses a deso@chiewe the conditions for entry into force by 31 December

2002 and urges Member States to tdkenecessary steps to be bound by the Protocol not

later than 31 December 2002. If the conditions for entry into force have not been met by 31
December 2002, the MEPC is invited to initiate a review at its first me#tegafter, as a

matter of urgency. The review would identify the obstacles of entry into force and measures
to alleviate them (I MO, 19 9 8 Iin) coopdRatiam awlthu t i o n
interested organizations, to develop guidelines for monitprihe worldwide average

sulphur content of residual fuel oil supplied for use on board shipq ., pb141d. It further

urges Member States and interested organizations to make the necessary resources and
expertise available for developing and implenmanthe guidelinegibid.).

5.16.4. Adoption and Signature of the Final Act of the Conference

A Final Act of a conference contains all the agreed texts during a diplomatic conference. It
also contains a summary of the proceediagd describes the work and sttuce of the
Conference No commitmentis involved by signing a Final Act (USLegal, 2011;
MP/CONF.3/RD/8). The Final Act of the Conference was unanimously adopted on 25
September (MP/CONF.3/RD/7) and was then signed by all delegations participatimeg
Conference on 26 September (MP/CONF.3/RDM)e Swedish report informs that the UK

and Ireland expressed deep disappointment at a coordination meeting of the EU States the day
before the signature of the Final Awbwever The disappointment concerned tHerth Sea
nothavingbeen designated a SECA at the Conference. It was sugglestdte Final Actnot

be signedn order tomakea strong political statemenhdow important this issue was the

North Sea States. In response, Sweden and the Netherlands emphasized the importance of
establishing an international regulatory framework on air pollution from ships and that
nothing would be gainelly disapproving the results of the Conference. The $ates later

agreed that it was better to have a not entirely satisfied Annex VI than none at all (Swedish
Maritime Administration, 1997). The records ttie decisions noted the following statement

by the European Commission:

fiThe European Commission @pciates the well established IMO spirit and the use thereof during
this Conference, the outcome of which will be taken note of and assessed in view of possible
initiatvess ( MP/ CONF 2)3/ RD/ 8, p.

This is where the story of the first act ends. It wotakle until 2005 before the Protocol of

1997 would enter into force, but it was decided to revise it the same year. The story thus
continues with a second act in the next chapter.
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6. Act 2. The Revision

After exploring the historical IMQleliberations on reducing sulphur emissionkich ended

with the adoption of a 4.5% global sulphur cap in 1997, we have now aaitbd second

act. It describes the developments towards a revised global cap. The story starts with an
overture, briefly @scribing the developments from the interim period 1997 to 2004. The story
of the revision starts thereafter from MEPC 52 in October 2004.

6.1. Overture: Interim Developments 1997-2004

6.1.1.Follow-up Actions within IMO

As reported to theUN Commission on SustainabDevelopment CS D) i nthel 998,

adoption of the 1997 Protocol and the new Annex VI to MARPOL 73/78 was not an end in
itse® ( MEPC 42/ 22, A'hGoeferencé Resolufion i eesulte@ in Soljony
actions within the MEPC to facilitate entmpnto force. At the same time, Conference
Resolution 4 resulted in the development of guidelines for monitoring the average sulphur
content (ibid).

6.1.1.1. Entry into Force

The Protocol of 1997 was about to enter into far2enonths after ratificatiofd by not fewer
than 15 States, representing not | ess than
fleet. The Protocol was open for signaturéhatlMO headquarters from 1 January 1998 until

31 December 1998. After that, it would remain open for accesBlanentry into force of the

1997 Protocol took eight years from adoptimowever The slow entry into force of Annex

VI is explained by Birnie et al. (2009) as a result of more flagging out to open registries in
developing countries, which made the 50%nage requirement more difficult tchieve

Tan (2006) has another explanatiomany developed States had political difficulties
acceping the Protocol in the early years after the adoptiert he 4. 5% @éadso b al
meaninglesstothein ( Tan, 6.006, p. 1

At MEPC 44 in March 2000, it was noted that only two Parties to MARPOL 73/78 (Sweden
and Norway) had acceded the Protocol of 1997, which corresponded to about 5% of the gross
tonnage of the worfd merchant fleet. The Committee thus urged MembeteSta ratify the
Protocol as soon as possible (MEPC 44/20; Elvingson, 2000). The slow development
persisted and at the ®Xession of the Assembly in November 2001, Resolution A.929(22) on
Entry into force of Annex VI of MARPOL 73/M@s adopted. The relsition noted that only

four States had ratified the Protocol, representing about 14.28% of the gross tonnage. It
recognized the urgent need to implement the requirements under Annex VI and that the
shipping industry was prepared for the implementatiothus urgedGovernments to ratify

the Protocol as soon as possible. It further requested the MEPC to conduct a review at its first
meeting in 2003 if the terms of entry into force had not been met and to consider measures to
alleviate any obstacles (Resthn A.929(22)). At MEPC 48 in October 2002, it was

“2 Reported undeMajor Achievement Since UNCHEDtheReport of the International Maritime Organization to
the Commission on Sustainable Development (CSD)

“3 The termratification is used here to simplify matteisr the reader. Acceptancapprovaland accession have
the same legal results in thepess towards entry into forceee Chapter 4.
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concluded that the conditions for entry into force could be met irR2008.As theycould not

be met by 31 December 2002, it was agreed to start a revidwe entry into force at MEPC

49 in accordance with the Conference resolution (MEPC 48/21). At MEPC 49 in July 2003, it
was concluded that only four more ratifications were needed (MEPC 49/22). At theftime
MEPC 51 in MarckApril 2004, 13 States had raéd the Protocol, representing over 54% of
the gross tonnagd.hree more ratifications were requiredwever Four States announced
that they could ratify the Protocol by the end of 2004. It was thus concluded that it would
enter into force in 2005 (MEPE&1/22). On 18 May 2004, Samoa acceded to the Protocol and
the criteria for entry into force eve met. The Protocol of 1997 and Annex VI of MARPOL
73/78 entered into force 12 month later on 19 May 2005 (MEPC 52/24).

6.1.1.2. Global Sulphur Content Monitoring

The pocess of monitoring the global average sulphur content of residual fuels in ships started
with the development ofdraft guidelines at MEPC 443. Resolution MEPC.82(43),
Guidelines for monitoring the worldwide average sulphur content of residual fuel oils
supplied for use on board shipwas adopted at MEPC 43. It stated that the results of
measurements were to be presemtgarolling averageover a threg/ear period. Aeference

value would then be established. Accordingparagraph 6, if the rolling &vage exceextl

the reference value by 0.2% h e MBERRICconBider the need for further measures to
reduce SOx emissions from ships, so as to decide whether it should be considered a high
priority item for the Committee. MEPC shall continually revievg #axcess value, (now 0.2%)
once the reference value has beemmset( ME P C .ABn2xX, para.)6). The Netherlands was

the leadcountry of the monitoring work and it shared the financial burden for aybae

period with Denmark, Finland, Norway, Sweden ahd UK. It was concluded that by
starting in 1999, it would only be possible to establish a reference value during 2002. A
comparison between the rolling average and the reference value was coradymbesdible

during 2003 (MEPC 43/21). At MEPC 48 in @ber 2002, the Netherlands submitted the
results of the monitoring of the sulphur conteahd it had calculated that the thrgear

rolling average for 1992001 was 2.7%. It was agreed that this figure walét represent

the reference value. At MEPC 49 July 2003, the Netherlands reported in a submission that

a new thregyear rolling average for 2062002 had been calculatatl2.67% (MEPC 49/22).

6.1.2.FOEI Proposal to Amend Regulation 14

At MEPC 47 in March 2002, FOEI submitted a proposal to amend Regull4(1) of Annex

VI. The results from several studies were presentedttzeylincluded that global emissions
from ships corresponded to 43% of the sulphur emitted by the US and 53% of emissions in
the European OECD Stat&sMoreover, S@ emissions from international shipping in the
North and Baltic Seas and the Noe&hsern Atlantic would contribute to 11% dhe total
European sulphur emissions in 2010 compangith 4% at the time. As a result dhe
increased demanftbr low-sulphur fudés for landbased transportation, larger volumesre
beingproduced in the refineriedwvailability was thus increasing and costs decreaghsghe

least expensive measutesdalready been used on labdsed source#, was now more cost
effective toreduce ship emissions thato redue land-based emissions. It wassostated that

FOEI had difficulties convinag the general public that ratification of Annex VI was
benef ascit falls farfishort of providing the limitations on sulphur content in fuel
necessary to reduce sulphur emissions from shipf MEPC 47/ 4/ 4, p . 2) .

4 Figures from Corbett and Fischbeck (1997)
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t h atis with great difficulty that Member States can garner the necessary political support
at the national level to convince decision makers to endorse thevhatkooking provisions

on sulphur content of bunkers as they currently exist in AnnefbML., p. 3). FOEI thus
encouraged that Member Statesonsider an amendmeiat Annex VI with a global standard

of a1.5% sulphur content without SECAs (MEPC 44}4There was no support for the FOEI
proposal at MEPC dherdwas o needts coasgler thepdopasai fadher i
(MEPC 47/20, para. 4.24yhe US statedhoweverthat consideratiofior the sulphur content
would be in place at MEPC 49 #003, i.e, the target date for a potential review of the entry
into force (ibid, para. 4.25).

6.1.3.Developments within the European Union

The European States and the North Sea Statearticular, did not sit and wait for MARPOL

Annex VI to enter into fore when the emissions from shipping in Europe increased and no
SECA regulation had been established in the areas with the heaviest emissions in Europe (i.e.

the North Sea and the English Channel). Already in 1996, the Swedish Maritime
Administration,the e di sh Shi pownersé Association and t
to reduce the emissions of $@d NQ from ships by 75% in the year 2000. A system of

fairway dues was introduced in 1998. Thecatled differentiated fairway dues meahat

every ship entering Swedish ports would have to pay a sulphur charge petogruess it

usal fuel with a sulphur contentabove 1% (0.5% for passenger and railway ferjies
(Elvingson, 1998).

Within the BJ, the resultf studies and EMEP reporghowing increased emissions from
shipping made the European Commission take &ttigdready in March 1997 (before the
adoption of Annex VI), the European Commission presented a Strategy to Combat
Acidification, which was accompanied by a proposal to eebsrective 93/12/EC (on the
sulphur content of certain liquid fuels), including establishing legally bindstgcter
standards for the maximum sulphur content of various fuel oils. The analysis leading up to the
Acidification Strategy included alternaé computer model scenarios estimating the-cost
effectiveness of international shipsd emissi
the Baltic Sea and the North Sea/English Channel would significantly reduce the overall costs
for the EU to achiew the set interim environmental objectives, bg.EUR 1-2 billion/year in

2010. The European Commission thus considered that all EU Member States would support
the designation of SECAs in these areas and that they should move towards ratifying and
implementing MARPOL Annex VI as soon as possible (COM(97) 88 final). Directive
93/12/EC was amended in 1999 with the adoption of Directive 1999/32/EC. It now included
limits on the sulphur content in MDO and MGO used on board ships in EU territorial waters
andinland waterwaysNo limit was set for marine HF@owever(Agren, 2003a). As a result

of the Acidification Strategy, the European Commission also initiated several studies on ship
emissions, including new ship emission inventories. In 2002, the Europeaimi€sion
presented a communication to the European Parliament and the Council with a proposal for
fA European Union strategy to reduce atmospheric emissions from seagoing G2pisl

2002, 595). It was presented as a communication, which was followedhayedein the
European Parliament and the Council. The strategy consisted of two volumes. The first
volume presented objectives and actions for reducing emissions of various air pollutants from
ships. One of the objectives was to reduce BMissions from lEps in areas where these

“ Conclusion drawn from reading all the articles related to shipping in the newsktierNewsrom 1997 to
2004
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emissions contributed significantly to the excaeekof the critical loads for acidification and
where local air quality was affected. The actions to achieve the objectives indhtded)ia,
coordination of itds nrb BVIO fofS stractere exmiassionp teels from
international shipping (EUROPA, 2010a; Agren, 2003b).

The second volume was a proposal to amend Directive 1999/32/EC. In 2003, the European
Parliament proposed several amendments aimed at mereafshingemission reductions.

The sulphur content of marine fuels for all ships in the Baltic and North Seas and the English
Channel was proposed to be set at 1.5% in a first step, followed by 0.5% in a second step
from December 312008. The second step would aksoply to ferries in all EU sea areas.
Moreover, as from December 32012, it would applyto all ships in the remaining European
waters. The Council of Ministers did not share this vielowever,and emphasized the
importance of pursuing solutions through IMO. The Council of Ministers thus urged its
Member States to submit proposals for stricter standards to IMO in a forthcoming revision of
Annex VI, such as a stricter global cap (Agren, 2003a,eAg004). A compromise was later
agreed by the European Parliament and the Council in April 2004. Instead of including a
second step at this stage, the compromise was to conduct a review in 2008 (Agren, 2005a).
The compromise was formally adopted as Dtikec2005/33/EC. It includes the following:

e All marine gasoil sold in the EU shall contaimaximumof 0.1% sulphur and 1.5%
for marine diesel oil respectively.

e The 1.5% limit applies to passenger ships in regular service to or from EU palits in
EU waters, independent of fuel type.

e The 1.5% limit applies to all vessels and marine fuels within the SECAs.

e As ofJanuary 1, 2010, the sulphur content of all marine fuels shall not exceed 0.1%
for ships in port (withirthe EU) (Swedish Transport Agency, 2BIEUROPA,
2010Db).

6.2. 2004: An Opportunity to Amend

Several amendments to Annex VI had been developed and approvedtsiadeption in

1997, including a designation of the North Sea 8&CA.Any amendments to Annex VI had

to be adopted after its entrytanforcehowever At MEPC 52 in October 2004, it was reported

that the conditions for entry into force had been met. The Working Group on Air Pollution
was thus instructed to conduct a final review of the amendments, which were scheduled for
adoption at tB next MEPC in July 2005 (MEPC 52/24). A special topic on the
implementation of Regulation 14 in Annex VI emerged at MEPC 52. The Islamic Republic of
Iran had submitted document MEPC 52/4/12, highlighting technical limitations for
compliance with Regulatio 14(4) (i.e, a 1.5% sulphur content in SECASs). Examples of
technical and operational limitations were presented, including the restricted availability of
low-sulphur fuels and problems associated with the changeover procedures and the extra
carrying of fuel on board. In addition, the required guidelines on Regulation 14(4) had not yet
been developed by IMO. It highlighted that one of the most important objectives of the MEPC
was to avoid excessive regulation. A globally uniform standard of sulphur comsent
considered more appropriate than regional requirements. It was thus proposed that a timetable
should be developed for a global sulphur content level without SECAs and without the need
for additional stringent measures (MEPC 52/4/12). Submission MER@45by FOEI also
proposed amendments to Regulation 14. The submission focused on the health risks of
sulphate and nitrate particles derived from,Sfhd NQ emissions. TheWorld Health
Organization (WHO) had estimated that losgrm exposure to P) in Europe could be
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associated with 95,000 to 380,000 premature deaths annually. In connection to this, the
submission highlighted thabtaut 20-30% of secondary inorganic particle concentrations in
coastal areas within thelEcould be related to emissions frashipping. FOEI suggested an
amendment of the global cap #£1.5% sulphur content athe adopton of more SECAs
(MEPC 52/4/4). After consideration of the submission by Iran and noting the submission by
FOEI, the Committee invited Member States to submoppsals for amendments Annex

VI to MEPC 53. It further noted that only Parties to Annex VI could decide on amendments
(MEPC 52/24; Swedish Maritime Administration, 2004).

6.3. 2005: Decision to Revise at MEPC 53

At the timeof MEPC 53 in July 2005, MARPOL Annex VI had finally entered into force. At

the opening of the session, the Secretagneral expressed that the proposal to review Annex
Vimdirited the Commi 6t éRIGBI24,parae £.1l0)aA spexialtheagi t | o n
under the agenda item on air pollution dealt wiltle Review of proposed amendments to
MARPOL Annex N It first presented the arguments that preceded the decision to initiate a
revision. To start withConference Resolutiorf@n 1997 had invited the BIPC to review the

NOy limits after the entry into forceat five-year intervals (as a matter of urgency).
Amendments to Regulation 13(3) and the ,Nl&chnical Code (hereafter NTC) could be
necessary depending on the results. It was further recalled tipasshi ¢ o nsttorairb ut i o r
quality problems had increased in many areas and Goaernments were considering
addressing the issue locally, nationally and at international levels. Moreover, technical
improvements had made reductions possible beyond theastsnid Annex VI. An additional

aspect was that over 70 proposalsumified Interpretationd’ to Annex VI were presented at

MEPC 52. This indicated unbtleartandtdiifieult to &#ansforrof An
into practical implementationonboardgd ( MEPC 53/ 24, para. 4.46)

Seven documents on a complete review or specific amendments to Annex VI and the NTC
were submitted to MEPC 53. Several concerned amendments related, enfi&3ions. One
submission had significant impact the Plenary and raulted in the decision to initiate a
revision (Swedish Maritime Administration, 2005). The joint submission MEPC 53/4/4 by
Finland, Germany, Italy, the Netherlands, Norway, Sweden and khentJuded some parts

of the arguments presented above. It wash@rrtemphasized that the regulations of land
based sources ddeen tightened since 1997 and ttiegimpacts on human health from PM
emissions was an area of increasing concern. The main arguments and facts presented
concerned N@emissions and technologicdevelopments. Engine manufacturers had been
complying with Regulation 13 since January 2000 and five years had now passed since this
complianceTherewas also considered to be a major gap between the requirements in Annex
VI, and known impacts and alable technology. The submission called for instant
discussions at IMO in order to secure international standards and not unilateral or regional
ones It was thus proposed to initiate a process to update Annex VI. An annex to the
submission provided inforation on the contribution and impacts of ship emissions. Several
new studies since the adoption in 1997 were presented. Corbett and Fischbeck (1997)
estimatedhat ships emitted 8.48 Tg (milliotonnes) of SO, per year, corresponding to 386

of sulphur emissions from all fuel combustion sources. In 2003, another study by Corbett
revealed significantly higher emissions than earlier estimates. The fuel consumption of marine

“° Review of nitrogen oxigemission limitations

4" Resolutions on matters that have arisen in connection with the implementation of requirements

““The submissi oofall suplpupeamittad bysall fidhcombustion sources includingécoal ME P C
53/4/4, para. 19)
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bunkers was found to be more than twicéigb as reported in the inteational statistics. The
sulphur emissions were found to be 12.98 Tg*8@er year (corresponding to about 9% of
thetotal global emissions according to BLG 11/5/15). This figure was aboutb@sérthan

the previous estimate (Corbett and Koehler, 2008)was further underlined that the
emissions from ships in EU waters were expected to be sgtiz landbased emissions in
2010. Moreover, a connection between the sulphur content in fuel and PM emissions was
noted when describing PM reduction techggldMEPC 53/4/4).

FOEI submitted document MEPC 53/4/1, which presented a background paper by a coalition
of NGOs”. Early in the paper, it was reported that Corbett et al. (1999) had found that 70% of
the global emissions from ships occurred within 400 dénfand, thus enabling transport to
land. FOEI stressed that, even witie implementation of Annex VI and SECASs in the North
Sea,the Baltic Sea andhe English Channel, SOemissions from international shipping in
European waters were expected to inceebg over 42% in 2020As such, ship emissions
would exceed landbased emissions in the EU2Z5redudion of the sulphur conterdf marine

fuels was considered an important initial action. By reducing the sulphur content from the
current average of 2.7% 5%, an 80% reduction of S@missions from ships would be
achieved. It would also reduce PM emissidoysup to 40%. Agren (2005b) had found that
reducing the sulphur content from 2.7% to 0.5% would result in benefits from reduced health
damagealone exceeding the costs by 225 times in 2020A redudion of the sulphur
content was also considered a first stepeduéng PM emissions (MEPC 53/4/1).

After considering the submissions and a general discussion, the Committee decided to
finitiate ageneral review of MARPOL Annex VI and the,N®chnical Code ( MEPC 53/ 2 4
para 4.50). The work was estimated to take two or three yieaestothe workload at the

MEPC, it was decided that the major work on the revision would be conducted by the Sub
Comnmittee Bulk Liquids and Gase@LG), starting at its next session in April 2006. The

Working Group on Air Pollution then developed draft terms of reference for BiL&e

review. Figure 6.1 shows the terms of reference related tpa®@ PM emissions. The

Working Group based the consideration on MEPC 53/4/4 and the earlier submission by Iran
(MEPC 52/4/12). The target date for finalizing the revision was set to 2007 (MEPC 53/24;
MEPC 53/WP.11).

e Examine available and developing techniques for redacif@mission of air pollutants.

e Review technology and the need for reduction of SOXx, justify and recodnfuteme limits of SOx
emission.

e With a view to controlling emissions of particulate matter (PM), study current emission level
PM from marine engirg including their size distribution, quantity, and recommend actions tg
taken for the reduction of PM from ships. Since reduction@x%fdnd SOx emission is expected
to also reduce PM emission, estimate the level of PM esnissduction through thi®ute.

e Review the texts of Annex VI, NOTechnical Code and related guidelines and recommend
necessary amendments

Figure 6.1.Terms of reference for the BLG on the Revision of MARPOL Annex VI, @&@©@ PM) (MEPC
53/24/Add.1, Annex 14)

“9Reported as 6.49 Tg S, which equals 12.98 Tg SO

¥ The Clean Air Task Force, the Bluewater Network, the European Environmental Bureau, the North Sea
Foundation, the Seas at Risk, the European Federation for Transport and Environmest Swwddikh NGO
Secretariat on Acid Rain
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6.4. 2006: The First Year of the Revision

6.4.1. MEPC 54

MEPC 54 was held in March 2006. At the opening of the session, the Secetaeyal
expressed that the revision of Annex VI was a major task for the MEPC, requiring expert
advice from all industry sectors. He thus invited Mem8tates and Observers to ensure that
expertise would be available e BLG. The complexity and technical nature of the revision
was later acknowledged by the Chairman, with large numbers of documents being submitted
to BLG 10. In order to meet the titadle, the Committee decided to hold an intersessional
meeting between BLG 10 and BLG IMEPC 54/21).

6.4.2.BLG 10: The Start of the Revision

The tenth session of the BLG S@ommittee was held in April 2006. Under the agenda item

on the review, it was agreeldat the revision should be based on scientific grounds and also
on the best av acommdnlbasis and endensahdioggyf. dii f f er ent
types was also considered essenbgbrogress (BLG 10/19, para. 14.13). A Working Group

on Air Polution was established and instructeder alia, to consider the terms of reference

in Figure 6.1 andhe submitted documents. The Working Group agreed that the essential
purpose at this session was to begin a dialogue on the basic facts of emissitethriqgdes

(BLG 10/WP.3; BLG 10/19)In relaion to SO, emissions, the basic questiohwhether the

global cap or SECA limits should be lowered was discussed. The discussion was held in light
of the health and environmental risks from sulphate and particulate emissions related to the
sulphur content in bunker fuels. It was noted that thelaiity of low-sulphur residual fuel

was limited. Moreover, it was considered unrealistic to expect the refirleresvert high

sulphur fuel into lowsulphur fuel, due to the high costs and lack of available technology.
Further lowering of the sulphucontent or designation of additional SECAs would thus
require the use of distillate fuels or exhaust gas cleaningodard blending of the HFO
bunker with distillates was considered a potential option, though technical and safety concerns
were raisedIn relaion to PM emissions, growing concefar the effects a human health

was reported. I't was concl udeadneof thamostrdieccuci ng
means of achieving particulate reducton ( BLG 10/ WP. 3, par a. 14) .
could also be achieved through exhaust gas cleaning. Japan submitted document BLG
10/14/11 containing information on the general characteristics of different forms of PM
emissions from diesel engines. It informed that there were limited data on PM asifsein

marine engines. It presented some factors that needed to be identifegdalia, emission

levels, mass and number distributiaxcommon sampling method, transportation and health
effects (BLG 10/14/11). The Working Group noted that the questiomhich forms of PM

the revisiorshould focun needed further discussion (BLG 10/WP.3). After consideration of

the report of the Working Groufi,was agreed than intersessional meeting of tiéorking

Group would be held in November 2006. The outoemould be reported to BLG 11, at
which a final draft revision of Annex VI and the NTC should be agreed. In addition, two
intersessional correspondence groups were established to be held before the intersessional
meeting

e Correspondence GroupiAdealingwith Annex VI and PM emissions
e Correspondence GroupiBdealing with NTC, VOCs and implementation issues
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6.4.2.1. A Norwegian Submission and Comments

Submission BLG 10/14/2 by Norway was not fully considered by the Gtbsfarted a chain

of comments and discussi later onhowever Only reducing the global cap to 3% was
considered to have a marginal effect and no effect within SECAs. The option to establish
additional SECAs with the present levels was considered to result in emission reductions in
the most vulneable areas, although this may not be sufficiansome areadt was further

noted that experiences BM emission abatement from ships were limited. It was stated that
Norway had the view that the focus on reducing 8issions should be put on SECAslan
not the gl obal c a t{he global sulpharsap enaymét e amemdedt Bla® A
10/14/2, p.7). Document BLG 10/14/5 was submitted by ICS, BIMQbe International
Association oDry Cargo Shipowner§INTERCARGO),the International Council ofCruise

Lines (ICCL) and INTERTANKO. It provided a shipping industry perspectwe the
Norwegian submission, which was supported in principle, but a few items were viewed with
concern. It was emphasized that impacts on global bunker fuel supply needéretios in

order for anagreemento be reachedn a reduced sulphur limit in SECAs. The global cap
should also be considered. It also highlighted a hegbkl of concernaboutthe emergence of
regional measures for international shipping. It was empédghat the revision should have

a scientific basis and environmental needwslthe costbenefit analysis should be taken into
account (BLG 10/14/5).

6.4.3.Report of Correspondence Group A

The report of Correspondence Group A was submitted tanteesessional meetingho
reference to this group was found in the report of the mebétmgever A brief summay of
the different views expressed on Regulation 14 is present€dhbie 6.1. For more details on
each view given by the Members of the Grothg reader is referred to the annex of BLG
WGAP 1/2/1.

Table 6.1.Views on SQand PM reductions from Correspondence Group A (BMGAP 1/2/1, para. 6)

Members Views

i Some me m Both the global cap on and the SECAs should be reduced

i Ot h er s | Unchanged global cap

t Ileas|A modest | owering of the gl obal

0o meo Evaluation of the present SECAsasvneeded before any changes

S
Someo Consideration of fuel oil availability and supply/demand was needed

6.4.4.First Intersessional Meeting of the BLG Working Group

The first intersessional meeting of the BLG Working Group on Air Pollution (BUGAP 1)

was held in November 208%6in Oslo, Norway (due tothe renovation ofthe IMO
headquarters)More than100 MemberStates andbservers participated (BLG 11/5). They

had been invited to send experts on all aspects of air pollution from ships (IMO Circular
letter, No. 2710). The Group had been instructed to consider submissions, the instructions
given in Figure 6.1 andurther intersessional work. At the opening, the Secre&egeral
underlined that the work at this meeting was:

*1MEPC 55 was held in October 2006. As most of the work on the revision was put on the BLG Sub
Committee, other issues on air pollution were considered, e.g., contamination of the oceans from seawater
scrubbing and oshore power supply at bifMEPC 55/23).
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fié of the utmost importance, not only for IMO but also for the entire shipping industry and our joint
efforts to show unequivocally that the maritime sector takes environmental problems seriously and
does so responsibly and as proactively as is practicab$sipt®. And your deliberations, here in
Oslo, present you with an opportunity to tak@racautionary approachto our challenges$ as is
expected of us by Governments and the public at liaeged to demonstrate that the shipping industry
embraces fully gcorporate responsibilites ( BLG 11/5, Annex 2, p. 2).

It was further mentioned that the Group would consider a proposal to replace the use of
residual fuel as bunker with a clean distillalthe Secretarzeneralemphasized that the
proposal was obtatnb | e i n afthougim rauchpwowdd dep@nd on the refining industry
(ibid., p. 3). The consideration of this proposal had to be holistic with involvelyesrigine
manufacturers and oil producers.

6.4.4.1. Submissions on SO, Emissions

Several submissions wereonsidered under the §Qliscussions. ICS had submitted a
document (BLGWGAP 1/2/10) providing comments on the submission by shipping industry
representatives to BLG 10 (BLG 10/14/5). It was explained that IC&lwed/sadvocated a

holistic approach toeducing air emissions from ships. ISC noted that the current Annex VI
merely recognized SCemissions from ships as a regional problem and not a globaT bae.

SECA concept was consi dmweged asioth localeeavsBoomeatdl| e s o
vulnerability andthe availability of lowsulphur fuel vereaddressed (BL&WGAP 1/2/10, p.

2). Nevertheless, there were operative and safety problems related to tiegaardifferent

fuels. If the global cap was to be lowered, further applications for SE@A the availability

of low-sulphur fuels had to be taken into account (jbid

IPIECA and OCIMF had submitted document BMBGAP 1/2/13. It included a reproduced
report by CONCAWE that focused on the European situation and theastaeffectiveness

of establishing further SECAs. One assessment of EMEP data showed thétaked
measures in eight EU States would be more-efisttive thartheuseof low-sulphur fuels on
board ships. The report also showed that refinery desulphurization of residualciulel

result in significant increasas CO, emissions. IPIECA and OCIMF ended by stressing that
an overal/l anal ysi snetveavsonmeeta Heedlits, tasffectivenass,i d e r
supply/demand impact and potential modal shift to land béséghtd ( BAG@&P 1/2/13,

p. 2). FOEI submitted document BI-&/GAP 1/2/11, produced by a coalition of NG®s
Contradictory to the submission by IPIECA and OCIMF, an Entec report to the European
Commission showed that the costs of reducing 8fissions frm ships were lower than
abatement measures at almost all fanded sources. Furthermore, a table showed that HFO
with a 0.5% sulphur content would resultam80% reduction of SQemissions and 20% for

PM. In addition, the U&nvironmental Protection Agey(EPA) had estimateareduction of
about 63% ifPM emissions by switching from HF®Iith a 2.7% sulphur content to distillate

fuel with 0.5%. FOEI proposed 780% reductions from shipping in 2015. The global cap
should be successively lowered to 1% Bi@ and 0.5% by 2015. The SECA limitsuld

also need to be lowered (BEWGAP 1/2/11).

2 The Clean Air Task Force, the Bluewater Network, the European Environmental Bureau, the European
Federation for Transport and Environment, the North Sea Foundation, the Seas at Risk and the Swedish NGO
Secreta@t on Acid Rain
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6.4.4.2. The INTERTANKO Report and Subsequent Discussions

Although a future 0.5% global cap had been proposed by FOEI, another submission brought
about the hottest debate and hadgimpact at the meetin@BLG-WGAP 1/2/5 submitted by
INTERTANKO (BLG 11/5; Swedish Maritime Administration, 2006). INTERTANKO
propcsed that Regulation 18 be amended to require the use of distillate fuels for all ships.
Regulation 14 would be amended to includdy a global cap, which would be lowered in

two steps (1) 1% maximum sulphur content from [2010] and (2) 0.5% maximum sulphu
content for engines installed/built on and after [2015]. The submission included the following
reasons for switching to distillate fuels:

Large reductiongn SO, and PM emissions (also G@nd NQ)

The only investment is a higher fuel price

No changeovers

Improved safety

The use of a single fuel on all ships simplifies monitoring and compliance and no
competitive problems arise

Several reasons were also gifenthe proposed amendment to Regulationidigr alia:

e The connection between thelghur content and PM emissions

e Desulphurization of residual fuels requitesge amountsfoenergy and increased GO
emissions

e Emissions outside the SECAs can drift in

e The problems associated with changeey®m and to SECAs

e Expected additional SECAs whil increase the demand for lesulphur fuel and
complicate shipping (BL&GVGAP 1/2/5)

The introduction of the I NTERTANKO submissio
comments by HAnumerous delegationso (BLG 11/
report of the meeting, the INTERTANKO proposal was supportedritgr alia, Sweden,

Norway, Germanythe USA, the Netherlands, Japan, FOEI and informally the EC (Swedish
Maritime Administration, 2006). The early discussion of the Group was dividedthe

views presented ifiable 6.2.

Table 6.2.Views on the INTERTANKO proposal (BLG 11/5, para. 6.24)

Delegations Views
~ Concern over the oil i thedhacesdany suppdy

iSeveral d of distillate fuelsonthe proposed dates
ASever al dThe proposal was expressed as ;i
marine fuelso with multiple beni

i Ot h er s | The change to distillate fuels was questioned.
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As a result of the INTERTANKO proposal, the Group identified the following policy options
for waysto further address the sulphur content in bunker fuels:

A. Leave Regulation 14 unchanged.
B. Lower the SECA limits to 1.00% by [2010] and 0.50% by [2015]. The global cap
would beleft unchanged (or lowered).
C. Require the use of distillate fuels and lower the global cap to 1.00% by [2012] and
0.50% by [2015f3
- C2: Use the same requirementag t i on C, altdrnative methlanisms
(such as an exhaust gas cleaning system) in combination with residual fuel oil with
a higher s u(lbighAmmex8 ont ent o

The first date in Option C was modified to 2012 and not 2010 as proposed by
INTERTANKO. The date was modified due to the concéon the supply capacity as
expressed iMable 6.2.This date was also questioned by some delegationgver It was

not s eaglaguata ime fior the necessary investntents(., para.d6.27). Moreover,
IPIECA e x pr e s sompletetswih to distillate fuel is so4@aching for the refinery
industry that it was very difficult at that stage to provide even an indication of what
implementation date would be possible (. para.d.26). It was noted ththe dates in
Option C would require further consideration. The discussion continued and Singapore stated
that an evaluationfdhe necessity for further measures was needed before proposedsbhe

made on SQIlimits. The evaluation should include thests of producing the fuel oil. This

view was supported by several delegatioNgth regardto PM emissions, a few documents
were considered along with information from presentations given on the first day. It was
agreed that the INTERTANKO proposal wouldad to significant reductiongn PM
emissions, though it was also agreed to discuss specific measures at BLG 11. Further
discussions should also incluttee assessment of the fate and transport of PM emissions from
ships. Member States and observers vesr@ouraged to submit specific proposals to BLG 11

on these matters (BLG 11/5).

6.5. 2007

6.5.1.BLG 11

BLG 11 was held in April 2007. At the opening, the Secre@Geyeral stated that Member

St at e s resldulbleuthedt effdrts to stem the effects of ship emissiongair quality
anywher e i (BLG A6, paar 1.3 b was emphasized that the revision should
have a longerm comprehensive approach to avoid unilateral actions. TheC8nimittee

later agreed that, in order to avoid unilateral action, thestomdimits of Annex VI should be
tightenedsignificantly and a longerm strategyshould beused. Parts of several documents
were considereth the SQ and PM discussions ithe Plenary. This included the report of the
intersessional meeting, a draft nwatprepared by the Secretariat on the developed policy
options (BLG 11/5/71) and t welve submissio
comments by fAnumerous delegationso (BLG 11
same as at the intersessionseting. In fact, the description was the samalmost every

word. The debate then continued with the views presentédhble 6.3.

%3 Note that the proposed requirement for 2015 in Option C was intended to apply to all ships and not only to
engines installed/built on and after 2015. This modification was not explained in the report.
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Table 6.3.Early views expressed at BLG 11 (BLG 11/16, para. 5.14)

Delegations Views

i A n u mb e | Furtherconsideration was needed on several issues before decigmtskenThe
del egat i| standards should be developed by a-yaaled approach.

Some del ¢ Aspecification was needed on the quality of fuel.

= Dt

A number | Theregulators houl d apply to fiwhat comes o
del egati|the engineo.

A comprehensive study was neededlmrefineriedability to meet the demands
from a global switch to distillates and the environmentaKetagffects of such a
switch.

AA | arge
del egat i

i Ot h er s | Immediate action was needed and the information already at hand was adequa

With regard to the diversity of views presented, it was agreed to break down the number of
policy options into feweoptionsthat represented the main principles. This task was given to
the Working Group on Air Pollution. Instructions were also given to further develop these
policy options and to considéhe need foran extension of the target completion date and
further intergssional work (BLG 11/WP.4).

6.5.1.1. Working Group Consideration

The report of the Working Group informed that six policy options had been identifigu
SOcand PM discussion ithe Plenary. Several suggestionswaysto reduce the number of
options were cosidered by the Group. It was noted that Options C and C2 from the
intersessional meeting had a global solution, while Options A andei based on the
existing regulations with both a global cap and SECA limits. Two new proposals could be
included in thdater group BLG 11/5/15 submitted by the US and BLG 11/5/25 submitted by

BI MCO. The US pr opouwiminly defined, geographisaseal M arslh i
SQ standards beginning in 2011 for all ships operating within [200] nautical miles ofdand
(BLG 11/5/15, p. 14). These standards would only apply to specified coastal waters similar to
SECAs. The SQIlimits in such areas &re proposed to be set at [0.1]% sulphur content in
distillate fuels (BLG 11/5/15). The submission by BIMCO proposed some mdibfisato

Option B. Only distillate fuels should be used in SECAs, port areas, estuaries and a specified
distance from the shore. HFO would be allowed outside these areas. The global cap should be
lowered to 3.0% in 2012 and 1.5% in 2016. Within the propaseas, the sulphur content
limits would be 1.0% in 2011 and 0.5% in 2015. The use ab@ard reduction equipment
could be an alternative in these areas and globally. It was concluded that this proposal would
give enough time for the refining industryadapt to the changes (BLG 11/5/25). With regard

to the similarities of both submissions, both BIMCO and the US announced a willingness to
prepare a joint proposal. Various delegations also suggested deleting Option @rOLipe

was unable to delete any tife optionshowever It was concluded that two or three options
could be developed from the main prirfleipof the six options. It was also concluded that the
options needed further consideration at bot |
work endedup in a grouping of options. This matrix is given in the Antethis thesis (BLG
11/WP.4).

6.5.1.2. Further Discussions in the Plenary

Considerable discussion followed tine Plenary. The delegation of the Bahamas emphasized
a goalbased approach as given iocdment BLG 11/5/8 submitted by ICS. This submission
had not been fully considered. It proposdt impact assessmentse conductedn the
proposed measures.dlsohighlighted that changes in shipping could change the deifaaind
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land-basedtransportation with higher environmental impacts. A guaded approach was
suggestedhat would set defined emission limits and leave the solutions of measures to the
market. ICS further favourealredudion in SECA limits andanassesmentof thelowering of

the global cap (BLG 11/5/8). A number of delegations supported the views of the Bahamas
and it was agreed to send this submission to MEP@&\&8&e Working Group was unable to
complete all its tasks, it was agreed to request an extefwiashe wok with an additional
sessioms well asan intersessional meeting. The technical work of revision by BLG would
thus be finalized at BLG 12 in February 2008. An approval of the revised Annex VI and the
NTC would thus be possible at MEPC 57 followed by aidopat MEPC 58 in October 2008.

This extension was highly debatedthe Plenary. FOEI believed that the evidence was clear
enough for action to reduce the emissions and that the revised timetable meant postponed
action. In addition, the delegation of Pararaised concern over the increased number of
intersessional meetings at IMO. It was underlined that important decisamhbeerniakenat

these meetings anthat many Member Statesad beeruna bl e t o parta ci pat
large number of delegatiolsupported the holding of an intersessional meeting (BLG 11/16,
para. 5.52). The SuBommittee thus requestedattiMEPC approve the extended tirtable

with one additional session and the holding of a second intersessional meeting.

6.5.2.MEPC 56

MEPC 56 was heléh July 2007. On the agenda item on air pollution, the Secr&aneral
introduced his own submission (MEPC 56/4/15), which proposed the establishment of an
informal Cross Government/Industry Scientific Group of Expédhsreafter Group of

Experts). Thisgroup would undertake a comprehensive study to evaluate the effects on the
different fuel options bthe SO, and PM emissions proposed during the revision. The group
would consist of a small number of experts nominated by Member Governments and NGOs.

In particular, it was highlighted that the petroleum industry would be represented. A final
report was to be finalized in December 200fie initiativereceived ehighlevel of support by

the Committee and was agreed with minor changdbke terms of reference. The previous
proposal by ICS on a goebhsed approach was then discussed. Further consideratibis o
approach was given support by #fAa number of
information document by the European ComnusgiMEPC 56/INF.13) was then noted. The
document provided links to several studies on air pollution from ships and measures to reduce

t hem. The i nformation was provided as a resp
11 that there was a lack of satific information. It was stated that these studies could help

the Group of Experts to prevent further delay (MEPC 56/INF.LL&)er on, the extensions
requested by BLG were approved along with terms of reference for the second intersessional
meeting (MEPC 56/23).

6.5.3.Second Intersessional Meeting of the Working Group

The second Intersessional Meeting of the BLG Working Group on Air Pollution {BLG
WGAP 2) was held in Berlin, Germanfrom 29 October to 2 November 200More than

120 Member States and obsew/@articipated. The instructions given to the Group did not
include anything on SQemissions,as they were considered by the Group of Experts.
Nevertheless, there were some relevant issues, hag. to address PM emissions and the
development of a draftext on all the draft amendments made by the Group (BLG 12/6).
Several presentations were given during the meeting. The Netherlands presented information
on a study on the contributisfrom ship emissions in the North Sea to its air quality. It was
concluded that reducing emissions from ships could achievettorte of the effects of its
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land-based reduction in 2020. It was also considered moreeffesttive than the lantased

measures. Two approaches to address PM emission reduction in Annex VI were th
discussed( 1) to include speci fi c e mecsgaizedhat PMi mi t s
emi ssions are reduced as a f (Bh@l26,para. ©32). r educ
The second approach meant that both Regulation 14 and AppendiXriteri@a and
Procedures for Designation of S@&mission Control Aregscould be revised in order to

reduce PM emissions. It was agreed that further consideration was needed on this issues at
BLG 12. Thework atthe second intersessional meetiggultedin a text on all the draft
amendmentshat had beemmadeto Annex VI. The former Regulation 14 was now named
Regulation 18/Nhile awaiting the results of the Group of Expettswever,this regulation

was not considered in detail. The global cap thus dddke same as the 1997 Protocol,

though two decimals were now used.

6.5.4.The Report of the Group of Experts

The Group of Experts held four meetings in 2007, starting on 11 July 2007 during MEPC 56.
The final report was submitted to both BLG 12 and MEPC 57 (BLG 12/6/1 and MEPC 57/4).
The report was supplemented with two information documents. BLG 12/INF.10 psothid
background information and discussions from four subgroups established under the Group of
Experts. BLG 12/INF.11 provides an analysistlod impacts orthe global refining industry

and consequential GGemissions of the different options proposedisTsection focuses on

the main report. The Group of Experts had been given the terms of reference to conduct an
objective study, leaving policy recommendations to the MEPC. The general scope of the
st udy redes the impait on the environment, ormaun health and on the shipping

and petroleum industries, of applying any of the options identified as possible amendments to
MARPOL Annexd ( MEPC 57/ 4, Annex, p &he efects af the ) . It
proposed fuel options for reducing S@d PMemission set at BLG 11, as given in the
Annex of this thesis.

6.5.4.1. Emissions and Fuel Markets

The Group assessed the total consumption of distillate and residual fuels by international
shipping. Based on the fuel consumption, emissions for 2007 and 2020al@rkated for the
different fuel optionsAs no conclusion was given on the results, parts of a table related to
SO« emissions are reproduced Trable 6.4. The table indicates that the highest estimated
reduction of SQ emissions was through a global sshitto distillates ofa 0.5% sulphur
content (17.8 million tonnes, comparetth 3.4 and 3.7 for only SECA limits with 0.5% and
0.1% respectively). A similar table was presented in the modelling of G@itnand B2

(switch to distillates in coastal sea ase According to the report, the results indicated @hat
extensive reduction of SGmissions would be achievéy switching to distillates in coastal

sea areadA global switch would provide even more reductions (78.2% compaithcb0%).

Global fuel narket trends up to 2020 were then assessed b@rthigp. It was expected that

the sulphur conteraf crude oils would increase from the current averaige.2% to 1.4% in

2020. It was also noted that increased demtordpetroleum products had resulted in
significant price increases for crude oil in recent years. HFO prices had also increased as a
direct resultAs HFO is of low valuehowever,it was considered to be an incentive to invest

in highervalue fuels in the future. The demand for lighter androbe products for landased
transportation had also increased, which had resultedgreaterinvestments in refinery
processes. As a result, the capacity to convert residuals into lighter fuels had increased. In
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contrast, the capacity for desulphurizatwiresiduals had decreased due to these conversion
investments.

Table 6.4.Calculated SQemissions in 2007 and 2020 (MEPC 57/4, Annex, para. 16)

Calculation assessment R_esult 2007 R_esult 2020
Mill. Tonnes Mill. Tonnes
Total SQ emission fromships 16.2 22.7
SQemission reduced by current SECAs -0.78 *
SQ, emission reductions for a 0.5% S Marine
Distillate global cap -12.7 -17.8

SQ emission reductions in a multiple SECA
environment with a 0.5% Marine Distillate SECA
cap * -3.4

SO, emission reductions in a multiple SECA
environment with a 0.1% Marine Distillate SECA

cap * -3.7
PM;o emissions from ships 1.8 2.4
PM;o emission reductions for a 0.5% S Marine

Distillate global cap -1.5 -2.0

* Not applicable

6.5.4.2. Impacts on the Shipping and Petroleum Industry

The Group asssel and compared the practical issues for the different options from a
shipping industry perspective. It was first noted that a sulphur content requirement below 1%
would require the use of distillatdThe future cost increase of using distillates instead of
HFO was not fully estimated, although a model (EnSys World) indicated that Option C would
result ina 40 million USD/year increase from the base case in 2020. The corresponding
figures for Option B2 woulde 7.88.2. As such, allthe options would increase the costs of
maritime transportation. It could also result in increased competition from-biased
transportation. The operational and technical aspects presented are summdrated 5.

Table 6.5.Summary of operational and technical aspects for three options (MEPC 57/4)

Global switch to distillates Swiitch to distillates in SECAs | ‘Alternative use of abatement
equipment in SECAs
e No competitive advantages | ¢ Time-consuming changeover e Not fully assessed
between ships o Different temperature e Not available on the marke
e Possible competition from requirements of HFO and distillat - lack of experience
land-based transportation e Need to carry two fuels with - lack of data
e Easy enforcement additional tanks and fuel systems e Potentidly lower SOx and
e Improved combustion - three fuels with nizonal PM emissions than 0.5%
e Reduced workload on board requirements sulphur content fuel
e No expected engine optimization

The assessment of impacts on the petroléwhstry was made by a consultant using the
EnSys World model. This model $iaseveral limitations and assumption8s such, it
presented slightly overstated estimates of the costs ap@i@i@siondor the switch to global
distillates. When investigatindné report, it was found that the modelled scenarios were not
presented in a comparable manrredt was thus difficult to summarize this section.
Nevertheless, it was stated that in addition to th® 338 billion of investments required to

> According to information from refiers
%5 Example: investment costs were presented for a global cap of 1.5% (for Option B2) and in investment units for
the 0.5% cap (Option C)
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meet the demanfibr the base case scenario, the investmeat shift to global distillates was
estimated to be at UIB126 billion. It was also noted that several recent studies on the impacts
of petroleum industries in different regions had been conducted, but thesetwasiewed in
detail by the Group. It should be noted that CONCAWE (2006) was frequently referred to in
the report. A significant conclusion of the CONCAWE report was that it would be more
valuable for refiners to convert residual fuels into distillatiesn desulphurization. Both
options would result in significant investment costs, but distillate fuel is a higthee fuel
(CONCAWE, 2006).

6.5.4.3. Health and Environmental Impacts

Initially, short information on the key impacts of S&hd PM emissions was pesged. It was

later stated that several regional and global studies had addressed distributions of pollutants
from ships and some had estimated their health impacts. Section 11 of the supplementary
document BLG 12/INF.10 was thus briefly investigated ideorto find out moreboutthe

results of these studies. Several regional studies and one globaiverelpresentedAmong

the regional studies, a study by teean Policy Research Foundatig@PRF) of Japan
assessed the environmental impacts around Toyo Bay in relation to Options B and C. It was
concluded that significant improvements could be ntadbe air quality within 30 km using
low-sulphur fuels. Moreover, a studyf the South Coast i Quality Management District
(SCAQMD) estimated that over 700 premature deaths could be avoided by loantship
emissions in Southern Californiaraters by 2015. The global study Bprbett et al. (2007)
estimated that global PM emissions from shigpicaused approximately 60,000 annual
deaths due to cardiopulmonary and lung cancer deceases. It was estimated that this figure
could increase by 40%y 2012 as a result of growing shipping activities. The worldwide
mortalities were presented on a mapg@&en in Figure 6.2. The figure shows that the impacts
from ship®PM emissions were concentrated in coastal regions in connection with major trade
routes. The highest number of mortalities was found in Europe, East Asia and South Asia.

Case 2b Mortality
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Figure 6.2.Worldwide cardiopulmonary mortality from PMemissions from ships (from Corbett et al., 2007,
their Figure 2, p. 851%)

Going back to the main repotheresults otthemodelled emissions from shipping up to 2020
were presented. The study was based on EM&R and was geographically delimited to
Europe. In order to generalize for other areas, control measures from EU legislation and

®Representing fiCase 2bod in Corbett et al. (2007).
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existing SECAs were excluded. It was concluded that Option C (0.5% global cap in 2015, see
Annex) would provide for thbiggestreduction of S@(79%). Option B1 (US proposal to use
0.1% in specific waters) would result an almost equal reduction (78%). Option C also
provided for the largest reduction of RM73%) followed by B1 (65%). Furthermore, the
conclusions includethe following:

Option B (0.5% in SECAS): 66% S@duction and 60% for PM

Option B2 (proposal by BIMCO): 75% S@eduction and 59% for PM

Option C2: Not modelled, though considered comparable to Option C

Both Option C and an expansion of SECAs in Euliomgrove European air quality
Similar improvements could be expected in other areas

6.6. 2008: Towards Adoption of a Revised Annex VI

6.6.1.BLG 12

BLG 12 was held in February 2008. This was the feeasiorfor the SubCommittee to work

on the revision. It thus hatie aimof finalizing draft amendments to Annex VI and the NTC.
Early onin the agenda item on the revision, the delegation of Brazil expressed concern over
proposed target dates with regard to available technology. It was proposed to allow some
flexibility of the target dates for4depth studies and testing of technology. The representative

of the European Commission responded that this session was the last one dealing with
technical matters and information gathering. Otherwise, decisions on a revisea Xhn

could not be made in 2008. It was later agreed that the considerable amount of information
provided by the Group of Experts would enable the-Solmmittee to make progress on
considering which future regulations were appropriate for adoption by BV

6.6.1.1. SO, and PM Discussions

Significant discussions related to s&hd PM emissions were held when discussing general

issues related to the revision. A submission by FOEI (BLG 12/6/9) summarized Corbett et al.
(2007). FOEI emphasized that the need foritamithl measures on S@missions wasow
Afabsolutely clearo (BLG 12/6/ 9, p . 5). Accor
some observers at IM@sthe impacts wren o t considered to be fade
(ibid.). A discussion then followedas IPIECA and OCIMF had submitted comments that
guestioned Corbett et al. (2007). In document BLG 12/6/33, IPIECA and OCIMF had
analysed the methodol ogy amdtheurdteing nitfhiade
conclusions about deaths causedsbypping emissions cannot be suppotted( BL G 12/ 6/ 3
ExecutiveSu mmar y ) . I t waascaraful ckading of theeCorbett &t altdociment

and its supporting documents will reveal that the uncertainties, acknowledged by the authors,

are significanio (. pb3). dhe conclusion by FOEI that this demonstrated a clear need for
further measures at a global level was considered to be unfounded. It was emphasized that the
rationale behind the SECA concept should remain, ttext reductions should be applied

where they contributésignificantly to air quality problems (ibid FOEI then responded that

the study wasfiundertaken and peeeview by recognized scientists and was based on
international accepted science, includimgethodology developed by WHO and the best
available knowledge ( BLG 12/ 17, par a. 6.55) . This vie
del egati onso while Aother del egati onsod empha
further studies (ibid.
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Moving onto discussions held under the safpenda on SEand PM, document BLG 12/6/2
submitted by BIMCO was considered. BIMCO had revised its proposal B2 based on new
information. The previous proposed 1.5% global cap in 2016 had been reconsidered and the
new promsal was to have a 3.0% global cap in 2012. This change was explained by the future
lower global availability of lowsulphur crude oil. The limits on the existing SECAs should

remain butbe supplemented with scal | ed-SBE®As o owi t h [ Omitg %] or |
[2011]. AMicroSECA coul d bfer eees/ tmajdr part ®rhas a defined distance
fromshoré ( BLG 12/ 6/ 2-Committee 2iycussed thie corxepb with several
different views and it was agreed that this new approach would be iddnodbe Working

Group consideration. The Group was also instructed to reduce the number of options. The
question on how to approach PM emissions in Annex VI was then discussed. A submission by
Finland (BLG 12/6/5) proposed that PM emissions should onlgedaced by lowering the

sul phur content . It was reported that fAan ov
the Working Group was instructed accordingly (BLG 12/17, para. 6.63).

6.6.1.2. Working Group Consideration and Agreement on a Draft Text

The Workng Group on Air Pollution reviewed the existing six options for, $@d PM

emissions and considered the outcome of the Group of Experts and the new BIMCO proposal.

The need to reduce the current options was then discussed. It was agreed to identify two to
three opti ons thehrange ofvamncépts, dates,fahdereductiois proposed to

dated0 ( BLG 12/ WP. 6, par a. 6.5). After a di scus
options summarized ihable 6.6.

Table 6.6.Three fuel options developed the Working Group (BLG 12/WP.6)

Option 1. Global
(former Option C)

Option 3. Global / Regional

Option 2. Global / Regional Wwith Micro -Areas

1. 1.00% global cap by 1. Global cap unchanged at 1. 3.00% global cap in [2012]
0,
[2012] 4.50% 2. 1.00% in SECAs by [2010]
2. 0.50% global cap by 2. 0.10% in SECAs by 0.50% in SECAs by [2015]
[2015] [2012]

3. 0.10% in optional MicreSECAs
- within 24 nautical milesf the
baseline

A di scussion on the devel oped olRPIECAexpressadh en f
significant concern over the avail abil i tsylphw fuelssnuhief i ci en
proposed dates (BLG 12/WP.6, para. 6.8). The Netherlands suggested changing the 2015 limit
for SECAs in Option 3 to 0.1%. Such a limit would reduce the numbé&neté needed for

ships (and redude changeoves). This view was supported by the UK. It was then agreed to

keep the proposed options. The Working Group had been instructed to finalize the draft text

of Annex VI. Regulation 14 was drafted for all thiggtions®’ At the Plenary consideration it

was agreed to send this finalized draft text to MEPC 57 with thebadoption at MEPC 58.

The three options for S@nd PM emissionsevec onsi der e d ar eguitable pnde s e n't
fair compression of the diffemé concepts and proposal under consideration by the
Organizatom (BLG 12/ 17, para. 6.88.5).

5" Interested readers are referred to BLG 12/WP.6/Add. 1.
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6.6.2. MEPC 57: Approval of Amendments

MEPC 57 was heldrom 31 March to 4 April 2008The opening speech by the Secretary
General underlined that the latest developmento n t h e ugurewell $or final f a
consensus decisiods ( MEP C 5 7/ IMNré thah@0,docymentsthad. been submitted

on the agenda item on air pollution (including the issue of greenhouse gases). Only basic
documents without technical details iduhus be considered ihe Plenary. The delegation

of Brazil expressed similar conceras before at BLG 12. The representative of the European
Commission stated that iad earlier clearly indicated that it would await action by IMO
insteadof introduchg its own European measures. It was informed that its position had not
changed, t hough i f | MO thedCanhimission cetainech the right tot s
initiate appropriate action to protect the environment ( MEPC 65/ 21, pdr a.
the Group of Experts and the outcome of BLG 12 were then considered. It was noted that the
technical aspects of the review haalv been completed along with a finalized draft text.

6.6.2.1. Options for SO, and PM Reductions

The three options developed by BLG %2re considered ithe Plenary along with several
submissions. Document MEPC 57/4/30 had been jointly submitted by Finland, Germany and
Norway. The three States had put aside their own primary views and studied the options
presented from BLG 12 with theew to develop a consensus decision. The interrelationships
between measures for NOSO, and PM were highlighted and the proposal was to deal with
them in a package with the same target dates fafalem The following wasproposed on
SOcemissions:

1. 1.00% sulphur cap in SECAs from 1 January 2010
2. 0.10% sulphur cap in SECAs from 1 January 2015
3. 0.50% global sulphur cap from 1 January 2018
- optional for IMO to introduce steps prior to 2018
- optional further reduction to adjust for the SE@#&el of 0.1%

PM emissions wereonsideredto be reducedas a result of the package proposal (MEPC
57/4/30). Moreover, Norway had submitted document MEPC 57/4/38, which presented results
from a study orthe environmental effects of the package proptsdhe results showed that

the package proposal would result in a 19% rédoan sulphur deposition in Europe in 2020
(comparedwith a businesssusual scenario). This was comparable to the former Option C.

In SECAs and nearby land areas, the reductios emparable to the former Option B1. PM
emissions would be reduced byct20% all over Europe, comparable to the former Options
B1 and C (MEPC 57/4/38).

The UK delegation then referred to its submission MEPC 57/4/42, which proposed the
following amendments to Option 3 (amendments are underlined):

1. 3.00% global cap in [2012] arid5% in [2016]
2. 1.00% in SECAs [2010]
3. 0.10%in SECAs [2015]

It was further proposed to conduct a review tbe availability of fuel needed (MEPC
57/4/42). The UK delegatiomformed that it was not in favour of including MiecBECAS in

*8 The sare model was used as by the Group of Experts
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international regulation. It was further argued that a global cap of 1.5% would avoid the
development of additional SECAs.

There were now two new proposals that were given broad suppbe tenary. The support

is summarized inrable 6.7. Due to the lack of support for Mide€As, it was thus agreed

not to consider this concept further. It was further discussédtiver a clause should be
included in Regulation 14 to deal with a revieWwtloe availability of fuels or technology. It

was agreed to include this issue under consideration by the Working Group. It was then
agreed that there was sufficient information for an approval of amendments to Annex VI at
this session. The Working Group wimis instructed to present a final option for decision in
thePlenary (MEPC 57/21).

Table 6.7.Supportfor two new proposals ithe Plenary (MEPC 57/21, para. 4:35; MEPC 57/21/Corr.1)

Proposal Support Support by Parties to the 1997 Protocol

Belgium, Croatia, Estonia, France, ltaly,
fia | ar ge | Latvia, Lithuania, Slovenia and Sweden
(also Finland, Germany and Norway)

Finland,Germany
and Norway

TheBahamasthe Cook Islands, Liberighe

The LK fia substan Marshall Islands and Spafalso the UK)

6.6.2.2. Unanimous Agreement in the Working Group

The Working Group on Air Pollution considered the draft text developed by BLG 12 and
submitted documents with the instruction to finalize the draft amendments to Annex VI. A
total of 18 submissionsom Member States and organizations were considered by the Group
on the options for SEand PM reductions. They were all briefly summarized in the repert.

most of the summaries contained their respective positions on the proposed options, these
positions are summarized ifable 6.9. Some submissions with relevant additional
information are further described heasthis list of summarized documents is the only thing
reported about the discussion that led to the final agreement. Document MEPC 57/4/13
submitted by Japan provided brief results of a study on the impacts on the Japanese oil supply
industry. The investmenti® switching to distillate fuewith a 0.5% sulphur content were
estimatedat USD 6.790 million and would result in a cost increase atittate fuelof USD
363tonne As it was estimated to take five to ten years to construct new refinery units, the
implementation dates for stringent measures should be carefully considered (MEPC 57/4/13).
FOEI had submitted document MEPC 57/4/15, progdime studyby Corbett et al. (2008),

which quantified and compared the health benefits of two proposed measures. The following
scenarios were used for the year 2012:

1. No-action 2.7% average sulphur content in residual fuels and no additional measures
onPM emissions

2. Coastal_0.ireduced PM emissions from the use of bunker fuelsai % sulphur
content within 200 nautical miles of coastlines

3. Global_0.5 reduced PM emissions from the global n§bunker fuels witha 0.5%
sulphur content

The results wee summarized by FOEI in a simplified table, showing the estimated mean

global premature mortality for the scenarios. It is reproduced héreble 6.8. FOEI further
used the results to estimate that the 400000 lives saved annually produced abd8D
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225 toUSD 275 billion in social benefits. FOEI concluded that the estimated benefits far

outweighedthe estimated costs of measures (MEPC 57/4/15).

Table 6.8.Estimated mean premature mortality from international shipping in 2012 (MEPC 57/3/15, p. 2)

Scenario No Action | Coastal_0.1| Global_0.5
Premature Mortality (mean, 2012) | 83,700 42,200 33,700
Mortality Re8B8ukO| - 41,500 50,000
Per cent ReRucdtdd - ~50% ~60%

Table 6.9.Reported position in documents considered by the Working Group

Member State S . Supported
/ observer ubmission option Proposals or comments
p
China MEPC 57/4/14 Earlier Option | Proposed Iowdng_the global cap to 3.5% and kéegp
B current SECA limits
Proposed changed time frame fahe 1% limit in
OCIMF MEPC 57/4/25 Option 3 SECAs from 2010 to 2012. No global switch to
distillates.
. . The second submission proposed a 1.00% SECA lim
IPIECA MEPC 57/4/26 | - Earlier Option 2012. A 3.5% globatap was considered possible by
MEPC 57/4/48 B 2012
. Proposedhedeleton of Regulation 14(8) in Options 1
ICS MEPC 57/4/28 Option 3 and 2, which permits different limits in ports.
Finland,
Germany and MEPC3?7/4/39 - Their own joint proposal as presentedhirPlenary
Norway
Society demands a global reduction of,@@issions
ITF MEPC 57/4/34 Option 1 from the shipping industry. Option 1 was considered t
be the only option that clearly addressad.th
Both options were feasible, provided that a lowering @
BIMCO MEPC 57/4/36| Option 2 or 3 | the SECA limit would be carefully assessed. Option 1
was not an alternative.
FOE] MEPC 57/4/39| Option 1 or 2 The costs of stringent measures were con_sidered to i
much lower than the costs to sociefyno action.
The UK MEPC 57/4/42 Option 3 Proposal to amend as presentethePlenary
INTERTANKO | MEPC 57/4/49 Option 1 -

The report of the Working Group thenn | y

SO« and PM enssionsThe agreement included the following principal elements:

hPwpnppE

1.00% sulphur limit in SECAs from 1 March 2010
3.50% global sulphur cap from 1 January 2012
0.10% sulphur limit in SECAs from 1 January 2015
0.50% global sulphur cap from 1 January 2020

i nf dengthy and éxtensiveadebate h a d
been held (MEPC 57/WP.7, para. 7.1Bhis debate resulted in a unanimous agreement on a
set of requirements under Regulation 14 that was reported to result in significant redactions

- Areview would be completed no later than 2018. Depending on the results, the date
could be extended to 1 January 2025

The
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result of the exceptional efforts of #he working group members to find a workable solution
on a matter that had been highly controversial and the subject of extensive al@bite
para. 7.15)Figure 6.3 shows the final draRegulation 14(1, 2, 5 and 8) developed by the

Group. After theagreementa statement by ICS underlined that the decisions by the Group
p ot ethretbalaade in intemodal competjtidn arfd internal fuel markets

had

t he
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(ibid., para. 7.17). A statement by IPIECA underlined that the oil industry did petceihat

sufficient fuel with the agreed sulphur content would be available in all regions by the agreed
dat es. Mor eover , | PI ECA had was @ot supperted bty h a t e
scientifically demonstrated neetdls and t hat i t ificaotuntrebses & enerbyt i n
and crude oil consumption as well as £@missions (ibid para. 7.18). It was thus
recommended to include these factors in the review by 2018.

REGULATION 14
Sulphur Oxides (SQand Particulate Matter (PM)

General Requirements

(1) The sulphur content of any fuel oil used on board ships shall not exceed the following
concentrations:

(a) 4.50% m/m prior to 1 January 2012;
(b) 3.50% m/m on and after 1 January 2012; and
(c) 0.50% m/m on and after 1 January 2020.

(2) The worbiwide average sulphur content of residual fuel oil supplied for use on board
ships shall be monitored taking into account guidelines developed by the Organization

(5) The worldwide average sulphur content of residual fuel oil supplied for use on board
shipsshall be monitored taking into account guidelines developed by the Organization.

Review Provision

(8) (a) A review of the standard set forth in subparagraph (c) of paragraph 1 of this
regulation shall be completed by 2018 to determine the availabififtyel oil to comply
with the fuel oil standard set forth in that paragraph and shall take into account the
following elements:

(i) the global market supply and demand for fuel oil to comply with
subparagraph (c) of paragraph 1 aétregulation that exist at the time that
the review is conducted,

(ii) an analysis of the trends in fuel oil markets; and

(iii) any other relevant issue.

(b) The Organization shall establish a group of experts, comprising of representatives
with the appropriate expertise in the fuel oil market and appropriate maritime,
environmental, scientific, and legal expertise, to conduct the review referred to in
subparagraph (a) of paragraph 8 of this regulation. The group of egpaltdevelop the
appropriate information to inform the decision to be taken by the Parties.

(c) Only the Parties, based on the information developed by the group of experts, may
decide whether it is possible for ships to comply with the aeselbparagraph (c) of
paragraph 1 of this regulation. If a decision is taken that it is not possible for ships to
comply, then the standard in that subparagraph shall become effective on and
after 1 January 2025

|
Figure 6.3.Final Draft Regulation 14(1, 2, 5 and 8) developed by the Working Group on Air Pollution at MEPC
57 (MEPC 57/WP.7/Add.1, Annex 1, para. 14)

6.6.2.3. Approval in the Plenary

The Chairman of the Working Group informéae Committee that the Group had reached
agreement on all maj or i ssues r emarkadedsinadeo t he
many of the issues had been highly controversial with a very diverse set of opinions on what
options and specific limiteoons were appropriate in light of the relevant risks to human health

and the environmeat ( MEPC 57/ 21, par a. 4.56) . The Col
amendments on Annex VI and the NTC for circulation towards adoption at MEPC 58. The
Secretariat wasequested to prepare the text before MEPC 58. After the approval, the
delegation of Singapore emphasized that there were still some details left for consideration at
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MEPC 58. All Parties were thus encouraged to carefully consider the text before adoption.
Slovenia, which at the time represented thé \Eith its presidency, congratulated all Member

States, observers, the secretariat and the Seci®tarm e r a | for the Atremend
which would lead to significant and rapid reductions (MEPC 57/21.pa62). The report

further describes the statement as follows:

filn particular, Slovenia acknowledged and greatly appreciated the@pewsation and flexibility
showed by all Member States and involved observers enabling IMO to reach this importanhdecisio
It clearly demonstrated that IMO was capable of taking important and difficult decisions to protect the
envionmerd (). bi d

The formal information on how this approval decision was taken ends here. Before moving on
to MEPC 58, it should be noted thatnor editorial changes eve madeto the approved text
comparedwith the draft text developed by the Group.

6.6.3.MEPC 58: Adoption of the Revised Annex VI

MEPC 58 was held from 6 to 10 October 2008. With approximately 1000 participants and 96
Member States rpsent this session beat the records up to that time (Swedish Maritime
Administration, 2008b). In the opening speech by the Secr&aneral, the importance of

the consensus approval of Annex VI and the NTC was highlightee SecretaryGeneral
expressé confidence that the willingness to reach a final agreement walgdd be
demonstrated at this session. It was further underlined that the outcome would not only result
in substantial benefits fdyoththe environment and the industry but would also demonstrate
the effectiveness of IMO and enhance the image of shipping for polakers and the public
(MEPC 58/INF.24). The adoption of Annex VI and the NTC was considered under the agenda
item Consideratim and Adoption of Amendments to Mandatory Instrumérite approved

draft amendments (with additional editorial changes by the Secretariat) were considered by
the Committeelt was proposed by a Japanese submissianthe date of entry into force of
therevised Annex VI and NTC be moved from 1 March 2010 to July 2010. This proposal was
agreed with the motivation that it allowed sufficient time to update and develop new
guidelines. INTERFERRY (representing the ferry industry) had submitted comments (MEPC
58/5/11) on implications for ferry operations in Northern Europe emanating from the sulphur
requirements in the approved text. It urged consideratbonthe overall environmental
impacts in order to avoid competition from labdsed transportatiomAs i a umber of

del egati onso stressed that these 1 ssues had
Committee agreed that no further measures would be taken (MEPC 58/23, para. 5.12).

6.6.3.1. Finalization by the Drafting Group and Adoption in the Plenary

A Drafting Group was established to finalize the text of the Revised Annex VI and the NTC.
Several significant changes were made in different parts of the AnnexRegulation 13).

Besides the change of implementation date to July 2010, the changes made iniddetjdilat

were ofaneditorial nature. In the action points (j.Actions requested of the Commiltethe
Committee was invited to adopt the revised Annex VI and the NTC as annexed to the report
of the Drafting Group. When presenting the report of the Dxgf&roup, the Chairman of the
Group stated that the Working Gr outpereavere MEP C
few, if any issues, that the Drafting Group found contentious in its deliberation6 ME P C
58/23, para. 5.41). The Committee then coaed the report and the action points one by

one. Based on the finalized text and further decisions on specific amendments by the Group,
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the Committee adopted the revised MARPOL Annex VI by resolution MEPC.176(58). The
adopted Regulation 14(1, 2, 5 ands®3given inFigure 6.4.

REGULATION 14
Sulphur Oxides (SQpand Particulate Matter (PM)
General Requirements
1 The sulphur content of any fuel oil used on board ships shall not exceed the following
limits:
.1 4.50% m/m prior to 1 January 2012;
.2 3.50% m/m on and after 1 January 2012; and
.3 0.50% m/m on and after 1 January 2020.

2 The worldwide average sulphur content of residual fuel oil supplied for use on board
ships shall be monitored taking into account guidelines developed by the Orgendzati

5 The sulphur content of fuel oil referred to in paragraph 1 and paragraph 4 of this
regulation shall be documented by its supplier as required by regulation 18 of this Annex.

Review Provision

8 Areview of the standard set forth in subparagraph 1tBisfegulation shall be
completed by 2018 to determine the availability of fuel oil to comply with the fuel oil standard
set forth in that paragraph and shall take into account the following elements:

.1 the global market supply and demand for fuet@itomply with paragraph 1.3 of
this regulation that exist at the time that the review is conducted;

.2 an analysis of the trends in fuel oil markets; and
.3 any other relevant issue.

9 The Organization shall establish a group of experts, comprisirepodsentatives with
the appropriate expertise in the fuel oil market and appropriate maritime, environmental,
scientific, and legal expertise, to conduct the review referred to in paragraph 8 of this regulation.
The group of experts shall develop the myppiate information to inform the decision to be taken
by the Parties.

10 The Parties, based on the information developed by the group of experts, may decide
whether it is possible for ships to comply with the date in paragraph 1.3 of this regulation. If a
decision is taken that it is not possible for ships to comply, then the standard in that subparagraph
shall become effective on 1 January 2025.

Figure 6.4.Final Regulation 14(1, 2, 5 and &)apted by Resolution MEPC.176(58) at MEPC 587 (MEPC
58/23/Add.1, Annex 13, para. 14)

Two statements were given after the adoption. The report of MEPC 58 describes the
beginning of the statement by the delegation of Germany as follows:

fiThe delegation oGermany wholeheartedly thanked and congratulated the Committee, IMO and all
its Members for this historical decision, which was a major step forward in the protection of the
environment, as well as in enhancing the operational conditions for shippingaatite same time,

the public view of the shipping sector. In its view, the unanimous adoption was a striking proof of what
the Committee can achieve, despite the different backgrounds and the diverse positions at the
beginning of the negotiations of thrpearsagop ( MEPC 58/ 23, para. 5.44)

The German delegation further highlighted that the@y ime implementation challenges
ahead, such as to preveninodal shift to lanebased transportation with higher environmental
impacts. The Secretai@eneral thentsat e d t h at was dmnonwundntapdedisiomfor i
the Committee and IMO as a new milestone in the history of the Organizatign, phra. d
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5.45). He ended the statement with the words below, which also end the second act and the
formal story behindhe global cap in Annex VI.

fiThe successful outcome of the efforts undertaken proved, once again, that IMO was focused, united
and determi ned t o reach deci sions by consensus
international body capable of dealingth all items on its agenda, an Organization with the mandate

and competence to set global standards in a global enviro@mer{t.,i para. 6.46).
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7. Discussion

7.1. The First Act

7.1.1.Summary

The story started at the time when acidification walsa topi®in the 1980s. It gave rise to
guestions over the contribution of g@nd NQ emissions from international shipping. Ships
used residuals from refineries as fuel (HFO), which hadgh sulphur content and other
quality-related problems. Norwakaised the issue at the second N¢dga Conference in

1987. The result of this conference was a declaration to initiate actions through IMO. The
declaration was raised at theé"2§ession of the MEPC in 1988. After a Norwegian proposal, it
was agreed tonclude air pollution from ships in the work programme. The work then entered

a preparatory phase to consider emissions of air pollution from ships and possible measures.
At MEPC 30 in 1991, target levels and dates for reducing the emissions were debasped

on a Norwegian proposal. The targets included ihglthe present level of SQOemissions
from ships by 2000, though no defl5pisdlphuwn o n
content limiton bunker fuels would achieve this reductiasthe average sulphur content at

the time was 2-8%. No decisions were made on possible measum@sever,due toa lack

of information. The BCH Sul®ommittee was then instructéd conduct the ma work on
developing a proposed new Annex to MARPOL on air gighu from ships. In order to
develop such standarda draft Assembly resolution was developed. The targedre
removed from the draft resolution at MEPC fillowing a US proposafor the BCH to
undertake a technical study before any targets wearelke targets remained in the action

plan of MEPChowever.

After the adoption of the Assembly resolution, the work began on drafting a new Annex to
MARPOL on air pollution. This work persisted over a period of seven years-119®7). The

focus of the discusons turnedncreasinglyto the costdor the oil industry and oiproducing
Statesto redue the sulphur conterf bunker fuels. In 1992, the Sbommittee turnedhe

focus to a regional approach with sulphur limits in particularly sensitive areasonbept of

Afgl obal cappingo was introduced in the discu
supplement regional standards with a global ceiling (cap). The intention was not to reduce the
emissions but to prevent a possible future increéagiee sulphur content. As the work by the

BCH went on with an extended work period, the majority favoured a regional approach and a
possible global cap. Different proposéds a global cap were made during these years. The
figures thatgained most support werdetween 3% and 5%. The work of the BCH Sub
Committee was finalized with a draft text of a new Annex to MARPOL at BCH 24 in 1994. It
included a [1.5%] sulphur limit in SECAs and a global cap of [5%]. The figures were put
within square brackets to indicateat consensus had not been reached. Some indicated that
they would be prepared for a compromise of 4.5% in order to reach consé&hsusulphur
content at the time was less than 3%. Compaivere thusnadethatsuch a higta capwould

not result in any global reductions and thatekistinglSO standardvas already &5%.

As the work went on at the MEPC, the majority favoured 5% up to the time of the Conference
in 1997. At the final draft session in 1997 (MEPC 39), it was apgteamonitor the average
sulphur content in residual fuels after adoption. Furthermore, BIMCO highlighted the
implications for international shipping of using SECAs and proposed omlg agylobal cap.

The Committee agreed to maintain the [5%] figurehe final draft text to the Conference
however At the Conference, both BIMCO and ICS tried once more to draw attention to the
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implications for the shipping industry and proposatly usng a global capThe 5% level still
prevailed within square bracketsrfthe major part of the Conferenbewever It was not

until the secondo last day of the Conference that agreement was reached on a 4.5% global
cap, and Regulation 14(1) was adopted accordingly. It was also agreed to monitor the average
sulphur contentn residual fuels by adoptinBegulation 14(2) and a Conference resolution.
This is where the first act ends. Figure 7.1 illustrates key events of the first act.

Key Events of the First Act

= Targets to halve emissions
by 2000

Targets were removed from
= the draft Assembly
resolution

Adoption at the Conference

Focus on a regional
J 45% *°

= T1he second North See
approach with a global cap

Conference

1987 1989 1991 1993 1995 1997
- = Regional vs Globa o )
The issue is raised at the MEP( = The BCH finalized its work
and included in the work == Assembly resolution [5%] -
programme Final drafting at MEPC 3¢
5%
= Drafting begins = [3.5%][4.0%][5.0%] [5%]
Global cag

Figure 7.1 Key Events of théirst act, 19871997

7.1.2.Discussion on the First Research Question

This section discusses the developments described in the first act based on the first research
guestion and additional questions derived from it.

0 Research Question 1How did the development of regulating global sulphur oxide
emissions from ships end wgh a global cap of 4.5% together with a regional SECA
limit of 1.5%7

7.1.2.1. Influences of the North Sea States and High Reduction Targets

The North Sea States, with Norway in the lead, were the main drivers of stringent air
pollution measures for shippingnd they had the main influence at IMO up to MEPC 30 in
1990. Personal communication indicated that Sweden and the Baltic Sea Statdsdupat a

role in initiating air pollution at IMO thanwas found from the investigated documents
(Lemieszewski, pers. comjn The question of what really occurred requires further research.
Nevertheless, Norway and Sweden representedstaesmost affected by acid deposition
from transboundary air pollution. Acid deposition in Norway mainly originated from other
countries ad ships in the North Sea. At the first intersessional meeting in the second act, the
Norwegian Minister of Environment explained that international agreemesresthusii t h e
only way to reduce acid raininNorway ( BLG 11/ 5, AnnexNdr,wgyobsl) .
drive towards global regulation of S@missions from ships, but why did the IMO Member
States listen to Norway? It played a major role in the world trade in the previous century.

According to the Secretat@eneral at the same meeting, Norway wasne of t he most
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and influential of IMO Member States, as well as being a generous supporter of the
Organi zat i o ndperatiangodramme (BLUG 115 Annex 2, p. 1). This could
explain its early influences in the first act. In additiohestEuropean States had the same
drive towards global regulation at this stage, in particular Parties to LRTAP. These European
influences resulted in the early high ambition goals at IMO,tbehalve SQ emissions from

ships by the year 2000. In orderachievethis target, a global sulphur content 61 5% had

been suggested contentas low as 0.8%ad even beeproposed by the Baltic Sea States in
1990. Whythendid IMO end up with regional measures and a negligible global cap of 4.5%?

7.1.2.2. Changed Pattern of Influences: the Oil Industry

A first observed breaking point was the removal of the target dates from the Assembly
resolution at MEPC 31. No decisions on target dates were to be taken before the outcome of
the technical consideration by the BCIAs such, there was time for impact assessments
before decisions were taken. This could be arguddte beem well-founded policychoice

to take action aftean analysis of its benefits, costs and possible implications. It could also
have been a reasdor the Nordic Sea Statethe Baltic Sea States anthie EEC Member
States agrerg on this, despite some expressed preferences to keep the ta@tgstshoice

could also have opened a possibility of influences by the oil industry apdogilicing Stags
however a possibility that would postpone the final decision with lengthy and intensive
debates. In addition, another Assembly resolutigfierred to could also explaihe coming
discussions and the slow process. Resolution A.500(XIl) set objettivBdO in the 1980s.

It recommended that the Comisite senteftain proposals for new conventions or
amendments to existing conventions only on the basis of clear andlosalhented
demonstration of compelling need t a ki n g thencosts toahe amdinenirdustfy

and the burden on the legislative and administrative resources of MemberoStatésR e s .
A.500(XIl), para. 3)

The focus on the costs was put on the oil industiowever,thoughits costs in turn, had

impacts on the shipping industry. Okamura (1995) explained the slow process of developing a
draft Annex VI as a resutift he o | i nduspgmrogdwsciamgl Sstoetee 0d | c
the implications otheproposed sulphur requirements. An observetepain the investigated
documents ighe increagng number of submissions by oil industegnnected orgamations

and oilproducing States during the years of the first act. The single most important factor for
their resistance to glohasdtringent meas@s was to protect the market of residual fuels for

use as bunkers. The only remaining market for thesegloality, high-sulphur fuels was for

useby ships, due tdhe stringent orshore standard4Jnlike the Norwegian oil productign

with low-sulphur cru@ oil, States that produced fuels wighhigh sulphur content (e.g.
Venezuela, Mexico anthe Persian Gulf States) opposed stringent global measures (Tan,
2006; Ninaber, 1997). Along with observer orgaions such as OCIMF and IPIECA, these

States weractive with submissions that showeekimplications of supplying sufficient low

sulphur fuels and the costs of producing them. According to Okamura, IMO had been
confronted with fAastr omtoaheioitiadustryfdurgng theewhole on t
process of developing Annex VI (Okamura, 2005, p. 193). Obviously, this raised concern for

the shipping industry, with increased bunker fuel prices. According to Stopford (1997), fuel
costs account for approximately 47% of the total voyage To#ts increasen bunker prices

would thus increase the costs of shipping, with risks of competition from-based
transportation and ultimately higher consumer commodity prices. The arguments against a

*9\/oyage costs are costs that vary for a specific voyage.
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