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EXCUTIVE SUMMARY

EXCUTIVE Sl

THIS REPORT PRREBDHAIN TAKERBAYTHEBIPIPR'S A
ROLE IN THE DHVEIQHPPHMREEN SHIRRTBGIESJSE IT IN
WHICH COMPLIANEGYSTR IS LEBY COIDEVEEOBND,
ENFORCEMENT LART RENANCESHIRINERS REGARLEVEX
REGULATIONTHIBRREPORT HSREWSAHF=ENTIAL FONG JHI
SEEKINGBIFLUENCE THRMENVIRCHT ANCHHRPEING.

This report examines the effect that EG@éne regulation Regulation is not just something that is imposed but rather

hason the optimal vessel fuel strategies for complianceules that are a product of those who participate. Three

The findings of this report are trifoldand this report is political cases illustrate the power stopgners potentially

coupled with a calculation toaVhich is released to assistcan have by being proactive and collaborative in the

ship-owners in the ECA decision making. policymaking process. Coupled with stogners insight
into how regulation impacts the cost structure of

The first key insight is the substantial impact of the curremiperations, the potential for proactive shipners in

and future oil price on the optimal compliance strategieggulation is huge in creating a future competitive

ship-owners choose when complying with the new aiadvantage.

emission requements for vessels. The oil price

determines the attractiveness of investing in assetom the economic insights, a calculation tool is

modification for compliance, given the capital investmentieveloped and provided for shipvners. The calculation

required. Operating on loBulphur fuels remains tool allows the user to input data about their vessels or

favourable with a low oil price, as the price spreadleet, after whichthe tool provides estimates for the

between Iyh- and lowSulphur does not outweigh the optimal solutions to compliance. This tool should provide

price of asset investments. Slimwners who are guidance for any shipwner interested in the future of

contemplating future compliance strategies should monitgreen shipping and determining their optimal ECA

the developments of the global oil price, and consider hosompliance strategy.

much time their operated vessels navigate thé ECthe

future. The calculationtool can be downloadeby following this
link.

The second insight covers the economic considerations of

ship-owners, considering the expected enforcement level

by authorities and the punishment imposed on violators.

The report shows that the rational shipner has a

significant in@ntive to not comply with the new regulation

when fine sizes and risk of being audited are low. This is

an important point for both the shgwner and the public

officials that seeks to enforce the regulation effectively to

provide the correct incentivesrfcompliance.

The third insight reveals that shipvners can play an

important role in the formulation of regulation in the IMO.



https://services-webdav.cbs.dk/doc/CBS.dk/ECA_Zone_Optimal_Fuel_Retrofit_Strategy_Tool_vers1_8.xlsm
https://services-webdav.cbs.dk/doc/CBS.dk/ECA_Zone_Optimal_Fuel_Retrofit_Strategy_Tool_vers1_8.xlsm
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1INTRODUCTION

INTRODU

THIS REPORT MARIMTMHABAKEHOLDER®HHENORPTO O
HOW DIFFERENTICAHEQRNESES WWOMEERNTERNNARN
REGULATIORWHBRBANEARN THAT ISSBEEEWED FROM 1
PERSPEGINNZEHIOW/ IMPROVE PORRUBINIFROACTIVELYE
AND RESPORESTUDDAMEANWHRHSULATORS NBHRI AN
REGULATION AHRBEZNEFRSSOBTAIN THH GBERREIOURARYE
AND HOWFERENT ACUEREBENREGULATION.

International shipping is a special industry, as seaborgentrolled by states just as land territory could. This
trade has existed for thousands of yearsiarmdvital part position became known as Mare Clausi\ieira, 2003)
of economic developmenworldwide. The Viking trade
ships bartered along the entire European caaxd, vast Eventually, the international community came to adopt the
empires based their power on trade fleets that sailed to d@dda of Mare Liberum in the spirit of Grotius, but the basic
from the New Worldwhile the Far East connected totension between the two points of view still stands. On one
Europe via long sea routeAt sea, dominion over an areahand, thedea of the freedom of the seas is still pervasive
could only be enforced by a sizeable fleet, which renderethd has influenced international treaties and conventions
control and reguation of the high seas impossible. since the 1% century. On the other hand, transnational
problems and issues arising from modern challenges, such
The basic idea of the freedom of the seas can be tra@d protection of the environmewtr safety, has forced
back to the Dutch jurist and philosopher Hugo Grotiustakeholders to consider how strike a balance between
who first for mul atMacLiberued ihdMased iberum ardithse MabedCadsum
( En g ITihseh :F r §g@roti®,eHakduyt, Welwood, &
Armitage, 2004)Vieira, 2003) His argument was that the This report places itself squarehlyithin this tension.
sea wasdnternational territory and all nations could use iModern challenges and discussions on international
for seafaring trade without being restricted by nationaeaborne tradeegulationis a constant struggle between
rules of other countries. This was specifically aimed at ththose who argue thategulation is legitimate and
Portuguese empire, which in the early"Teéntury claimed necessary, and those who argue that regulation limits the
monopoly over trade rowewith the East Indies. Grotius benefits of free tradeThe latter argue thahe market will
argued that no nation could claim control ovesolve problems more efficiently thatateregulation while
international sea routes nor regulate them. others suggest that states must intervene due to negative
externalities from the industry.
In 1625, a Portuguese priest named Serafim de Freitas

publ i shed Dehlesto kmpeoik Lusitanorum The basic premise of the report is that decisions to regulate
Asiaticdd ( E nQf thé jssthPortuguese Asian Empjre international seaborne trade has real and tangible effects
In this book, de Fr ei t as onshpowndrse ship dperafrs artd itHeppittg marketgrnu me n t

systematically to eventually conclude that there wergeneral. However, the report also contends that the view
moral reasons why the Portuguese empire could contrh these tangible effects and the regulation depends on the
the sea and trade r out es . peldpective ®f tiembserdrherdaee therdfaepossibly O f r €
of the seasbd and argued t h @nfinite svays of Ibokingrat tegulatipn awdothel sHippiry e
economy The report serves two main purpaspsoviding




10 the reader with different analytical lenses to understand thbject of analytical interest. This understanding is closely

maritime industry tied to the ongoingdiscussionregardingthe extent of

First, the report intends to analyse the effect of regulatianternational shipping regulationThis report aims to

on the ship operatorsConcretely, this analysis wil be br oaden t he r ealohwe regulationpcanrbe p e ct

centred on the recent standards for Sulphur emissionspierceived and conceptualizeédm different angles

Emission Control Areas (ECAs) and determine how

business actors can respond efficiently to new regulatiofihe guiding research questions for this report takes

The analysis also seeks telaborate on the inherentdeparture in considerations on the regulatory process and

problems that are associated with thésception This is a the effect the output (i.e. substantive regulation) has on

concrete and quantitatiapproach to science and it result business. Thérst part of the report, which deals with the

in tangible recommendations for both industry andubstantive environmentakgulation, explicitly seeks to

governmental actors. explain what theeffectof regulatory outpuis on business
operations.The second part of the report analyses the

Second, the reportillustrates how the substantive possibilities for enforcement of the regulatiorhe third

regulation agreed upon in the International Maritimgart of the report examines howspecifictheoretical lens

Organization (IMO) can be analysed from a socigbrovides aspecific perspectivef international maritime

constructionist perspective. Concretely, this will be doneegulation, including howonstate actorsengage in the

by reviewing the process leading up to three majgrocess in this perspective.

decisions in IMO regulive history, interpreting the

process from the analytical position of Actor NetworkThe report will also explain the economic rationales that

Theory (ANT). The three cases are explained in detail ixist in favour of regulating inteational shipping. Using

the next section. the notions of social cost and social bengfig, first part of
chapter 3 exploreswhat conventional economic theory

Reading this report should provide a deep understandingaafncludes about the need for international regulatibn

the effects of concrete international regulation on -shidds a crucial perspective to the aforementioned tension

ownersand operatorgs well as how an analytical positionbetween freedom of the seas and regulation.

based on theory shapperception and approach to a given

NAVIGATINBIRERE GULATIO NI SIS Ak
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Macro
(Objectification)

INTRODU

Externalization Internalization

Micro (Actors)

Figure 1.1: Adaptedfrom Berger & Luckmann (1966)

1.1 CIRCULATED APRRRNACHYSIS This report takes the perspective that regulationais
The seminal work done b4llison (1999; 1971)in which  Process dtermined by various political actofRegulation

he exanines the same object with different theoretical @S | mportant effects on ship

lenses, inspires the structure of this report. The point 5f some_:thing tha_t firms must take into account when
having multiple perspectives is to challenge the idea thg@nducting operations.

there is a Ocorrectd way to assess regulation and its
on society Applying multiple analyical lenseson the When a macro level social reality is constructéddis

same issue provides valuable insight into how we cdlefined as @ objectification, which then has tangible

think about things such as the formation of regulation, tHeffects on thendividual micro level actorssuch as firms,

effect of regulation, and the impact of differenSt @t €s, and persons. This pro
stakeholders which denotes the fact that actors internalize the social

reality, taking it for grantedand acting accordingly.
I'n addition to All i sectvess CONEBeYs Whgns actqrs,at the picrg levgl shage, and
Berger & LU9asKiasdmmtoison of (RN SHLFLital §9ci al exe@iringy i zat
constructed realityodo has WhAeDY Rractces and idgas, gresraispddq,obigct realityglg g
Luckmann argue that humans construct the idea of realf§y'" report, we consider regulation or international rules fo
or the social world. In turn, they argue, humans forget thafiPPiNg as the macro level reality, and individual actors
the social world is enstructed and it is taken for granted®® states and firms. Internalization is the effect that

as reality or, in some cases, as fundamental laws. THegulation has on firms and states, and externalization is
acceptedreality then affects societal actprshom take it the process in which actors shape new regulation or amend

for granted and act orsipremise existing.




12 Using this perspective, we are able to say somethimgpnscious strategies employed by involved actors. By

NAVIGATINBORERE GULATION! S Ak

substantive not only about the way regulation affectssing the lens of Actor Network Theory in all three cases
actors and how regulation is formed, but also about tl®upled with an excavation of the actual processes, it
overall way of understanding regulation of internationabecomes clear that regulation is not automatic.

shipping as something that is contédly constructed, This is why the central tension betweeand Liberum and
objectified, taken for granted, and acted upon, eventualiare Clausum is still relevant. Even though there may be

feeding in to how new regulation is formed. good cases for regulation or-degulation from economic
point of view, the actual regulation only emerges after
1.2 CHOICE OF PAOLABEAL countless actions taken by those involved. Incremental

To examine the process of establishing regulation, thr&8ifts toward Mre Clausum or Mare Liberum are thus not
political cases that unfolded within the IMO aaehave automatic in any sense, but a result of the strategies
been chosefor analysis using the network perspective, a§MPloyed by those benefiting from one or the other.
this perspective allows us to understand regulation as a
processEven though the scope of the report applies to al.3 UNDERSTANDING ACTORS
ECA-zones across the world (or regulation that imitateEhere are many actors in the world of shipping.
the effect of arECA) the empirical study takes departureConventionally, actors are the diffate stakeholders
in the Baltic and North Sea ECAs. relevant to a firm or a specific operation and are grouped
as such. However, given that this report takes departure in
The cases choseare definition and geographical scope of the idea that the same object can be viewed from different
SOx regulation the allowed pHvalue of washwater theoretical angles, we contend that actors can be many
discharge from scrubbersandthe effective date of NOx thingsdepending on your point of view.
limits in ECAs
When we view actors from the market perspective, we
The political cases are included because they all representsider them either sellers or buyers in a market setting.
different aspects of regulation. The case of substantivtors are grouped in categories that correspond to one of
SOx limits tells the story of the spatial scope of regulationhese market positions. When we view actors from th
detailing the battle between those who wanted uniforimierarchical perspective, we see instead regulators and
global regulation andhose who wanted stricter rulesthose being regulated. Actors are then either those who
inside ECAs. In this case, fignificant numberof actors create and enforce rules, or those whaehto decide
are active and present, ranging from groups of stateswthether and how to comply. Finally, from a network
individual firms. perspective, we think of actors as ledded in networks
across categories, creating alliances and collaboration to
The case of effective dates for NOx ECAs is about timachieve certain goals regardless of categories. The figure
rather than space. This is a statyout how the timing of below illustrates these different layers of understanding.
regulation was contested and how states and firms
scrambled to influence the process to push the tempo
element of regulation in their favour.

Finally, the case concerning waslater discharge values
was chosen because it isechnical aspect of regulation
that has huge impact on the industry. This is a story of hc
science plays a political role and how seemingly technic
details can be politicized and drawn out due to delibera
actions by involved partieslue to the effect o them
respectively

The three themeis spatial, temporal, and technical aspect§igure 1.2: Actors from different perspectives
of regulationi together form a basis on which a centrall N€ figure illustrates how the actors (black dots) car

. . . . ... _viewed as belonging to certain category or as establit
argument is built: Regulation is constructed in the po"t'cq{etwork links to gthgr actors gory

process and all elements are politicized because of thgapted fronHansen(2005a)




-~
— -
3 -
- - - —_ —
, = -
. - a
-~
— —— » N —_ e
- - I ., —
——— —— - —
o -
- o~
e —
- o » = _— - -
- —
. P~
—
- - po—
— /’ L ——
© — » - v e . - e
S —— - - -
o T ——— -
- - - — -
—
. — -
— -
A — -
- - — pr— - _— -



“2READERS GUIDE

THIS CHAPTERS OHEIISERUCTHEEREPORE REPORT
DIFFERENTIATEZANAPPROACHNI®RAL EMPIRECAL TBH:
PART OF THEER&NIRES THEIEEQWOREGULBTIGIN AN,
IMPACT NEW REGHABTON THE YNDRHETHECONEXAAR
MARITIME REGERAMONHIERAFRERBCEICTIVE HNEGHILHE E
RULE ENFOROEMENIRDERRROREE PCAIIBACKGROU
THREE NEW PGUOUGESED BYRMATIONNAL MARGAMEATIO!

The empirical object of thieeportis the regulation of ship associated with the Chicago School of Bmmics and the
emissions in the Baltic Sea, as well as the conditions farork done by Stler, Friedman and other economists
competition that are derived from this regulation. (Friedman, 2009; Stigler, 1971n the economic analigs
The principal point of departure is the idea that differentdf this report, we approach the empirical object gigime
paradigmatic approaches applied to the empirical objeictd e a o f an Gieao aatop thmdt & penfectly 6
imply different conclusions and implicationsElzen rational and maximizes profit. The economic man
(Elzen, Geels, & Green, 200#lentify three approaches to responds to financial incentives regardless of moral or
regulation: Marketbased approaches hierarchical societal considerations, and onlgt®a to maximize the
approachesand netwdt-based approache¥Ve employ profits of the firm. This means we treat stogners and
the market perspective first, because it is much motke decisions they face from a purely economic
useful for the reader to grasp the economic effect glerspective, examining how new regulation changes their
regulation before discussing how to enforce it. optimal strategies. The economic analysis is carried out in
chapter3.
Marketbased approaches assume that the world is best
characterized s an efficient market place, where statél'he hierarchical approach to regulation originates in the
interference is inherently undesirable. Actors are assumedeace of Westphalia where natistates with clearly
to be efficient and rational, and instead of a prinegggnt defined boundaries became the dominant actors in
relationship between regulator and regulated, markgtternational politics. Hierarchical approaches thus tend to
approaches examine financial incentives to determine $ee regulative issues as principgen relationships,
what extent regulation changes behaviour. where the principal (the state) regulates -state actors
This paradigm originates from netassi@al econonits (the agents) through formal rules. This perspective is borne

NAVIGATINBORERE GULATION! S Ak
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Foto 2.1: The market, hierarchy, and network perspectives illustrated




out of the classic political sciendiéerature such as Max networks and alliances, anseeks to understantiow 15
Weber. Newer approaches within sociology, politicalindividuals and professionals impact policymaking and
science, and economics break with this paradigm, but itfiegulation(Carpenter et al., 2007; Seabrooke & Tsingouy
important to understand the traditional view to apprecia®015; Sebrooke, 2014)
the theoretical developments since then.

READE

Based on this network approach, this report examines how
Networkbased approaches constitute newer academmetworks of actors give identity to regulation and
thinking about regulation. Building on hierarchical, stateregulative entities. This is done by using the framework of
centric theories, more recemiork emphasizes how state Actor Network Theory (ANT) and applying it to three
and nonstate actors work together to establish systems pblitical cases;as described in the introductighatour,
governance(Abbott, Genschel, Snidal, & Zangl, 2012;1987, 2005) This will be presented in the last chapter of
Abbott & Snidal, 2009; ListerPoulsen, & Ponte, 2015a) the analysisFinally, the implications of analysing across
Others examine thanfluence on policiesusing strategic perspectives and the impact this has on the regulation of

Analysis

@:y

Hierarchical®
Approach

Empirical object:

oint of departure:
Different approaches
yields different results
and implications

- Baltic Shipping
- Regulation
- Competition

Market
approach

Network
approach

ANT
Political
Analysis
(ChapterS)

Economic
Analysis
(Chapter 3)

Foto 2.2 Different Theoretical Approaches to the Same Empirical Object
Afigureto define he structure of this repart




16 international shipping is explored in the final chapter oftates wanting high standardshereforethe IMO should

NAVIGATINBORERE GULAANOND EGNABIM

this report. be seen as a maritime organ securing minimum standards,

2.1 OVERW OF THE ACTORS given the regulatory space
Following the above logic that different perspectivedifluence within the IMO is limited to national
entails different realities and societal structures, it depenfl§/€gations, yet they can invite asfakeholder deemed

on the deployed perspective what kind of actors wiglevant for the delegatioiMO, 2015) The IMO has
perceive. However, to assist the reader in understandifgr€€d upormultiple conventionssince its inception in

the world ofshipping thereportwill introduce the most 1999 the thee major ones being the International
important organizations in the regulative mesh. Thedgonvention for the Safety of Life at Sea (SOLAS), the
organizations areexamples ofthe ones affected by International Convention for the Prevention of Pollution

regulation as well as the ones that affect regulation, and &M Ships (MARPQL_) and th.e. Int_ernational Con\{ention
such, the actors are referred to at varionists throughout ©n Standards of Training, Certification and Watch kegp

the report. It is important to keep the introduction in minder Seafarers (STCW)n recent decades, IMO has started

and be prepared to view these actors from different pointgtackle problems arising from pollution and has amended
of view. MARPOL to reflect these new policy objectivédvO,

2015)

When defining all stakeholderfor the regulation of the

Baltic Sea it is useful toperate under a framework tfe  EUropean Union (EU)
following five subcategories Bodies of The economic and political partnership of the European

international/regional coperation Industry Union has a high regional mandate, due to the regulatory

Organizations, Firms/Owners/Operators, Suppliers arRPWVe's of the commission. It is. based on Fhe rule 9f .Iaw,
Non-Governmental Organizations. Due to the very naturdith voluntary and democratically treaties providing
of these stakeholder typesyerlaps in membership will be binding targets for member statd$e single market in the
defined within each stakeholder section. Ehwerlapping Union is an example of the mandate allocated to the EU,
memberships willfocus ofly on those relevant for this and the harmonization of countries. It can therefore be
study.Oil and bunler companies are omitted from this listdefineéd as a catalyst for uniform interpretation and
as their operations are -adc linked to caséy-case enforcement ofSulphurregulation by Baltic EU member
demand thus there is a high mobility of these asseétat?& asseen i”_ Directive 2012/33/I§L(European
traversing in and out of the SECA the same time this is Parliament & Council of the European Union, 201)e

not a complete overview, given the very nature of how gY Commission is an observer in IM®ith no voting
define stakeholders. power, but retains the ability to submit documents and

proposals.

2.1.1 Bodies of internationalegimhategulatorge

operation HELCOM
The International Maritime Organization The Baltc Marine Environmental Protection Commission
The IMO s the specialized agency of the United NationdS the governing body of the Helsinki Commission
where states cooperate to provide standards related (FLCOM). Its members comprise of the states around
vessel security, safety and environment. It is the onﬁ?e Baltic Sea where the commission seeks to increase

institution with the governance mandate to adgipbal intergovernmental cooperation to protect the marine
regulation for vessels, yet ielies on individual states to environment. Efforts by HELCOM to further incrase

implement regulation Thus, states have to ratify, environmental protectiorhave recently beenhalted by
implement and enforce legislation of the IMBnsuringa  RUSSia policy makers V‘fho d|s§greed tha_‘t _HEL(?OM
level playing field for the maritime industiy thus tied up should support further international restrictions in the
on successful negotiations within the IMO and that stat(,Baa_lt'C Sea.This is the case of NOem|s§|onsand _h_OW
implement the agreed legislation in an effective manner StingentlySOc has to be enforcetnternational Maritime
Organization, 2008)
The decisionmaking of the IMO is basedon asystem of
consensusallowing for maximumimplementation with 2.1.2
member statesMeasures adopted should havewae ECSA
impact and not only be secluded tonarrow segment of

Industry Organizations




The European CommugitShipowners Association is a achieving this objectivéBaltic and International Maritime 17
member associatioconsisting of21 national associations Council, 2015)

within the EU and NorwayECSA provides policy inputs

to EU from different internal committees and workingICS

groups, containing representatives frothe national The International Chamber of Shipping (ICS} an
organizationsand industry experts. They have tearking international trade association for the shipping industry,
group committees covering different topics within representingshipowners andoperators in all sectorsts

READERS

Source: Scanpix / Iris

shipping policy It is notable that ECSA hastaskforce members include national shipwner s associ at i C
only concerned with Sulphur regulation aodordination the world,covering8 0 % of t he worl ddés me

between membel(&CSA, 2015) The ICS is concerned with almaritime questions
involving technical, legal, employment oggulation They
BIMCO strive for an interational regulatory framework that

The Baltic and International Maritime Council (BIMCO) supports safe and environmentadigundship operations,

is thewo r | latges international shipping assiation, opposing unilateral or regional scheme$he ICS

with 2300 corporatemembersrepresenting 65 percent of represents its members in various intergovernmental

the global tonnage Members include firms and bodies, including the IMO, and have a regional partnership

organizationdrom across the industry: operators, brokersyith ECSA(ICS, 2015)

agents, managers and sloiwners. The core objectivef

BIMCO is to facilitate ease of commercial operationNorld Shipping Council (WSC)

through promotion of harmonisation and standardisation ¥¥orld Shipping Council (WSC) is an industry trade group

all shipping related activitied-air business practices arewith 28 members, representimgproximately90 percent

important to the organization, seeking to achieve opeaf the global liner shipping capacityfheir aim is to

access to all market8IMCO is an active member of provide a coordinated voice for the liner shipping indystry

IMO, and frequently submits papers to the commitiees by working with other industry groups and policymakers.
The primary focus is maritimsecurity but they are also




18 involved in the developmentof international container internationally, they try to position themselves as
standards, environmental stewardship and an efficierggional lobbying group regardirulphur regulation, due

transportation infrastructu@Vorldshipping, 2015) t o t he me radiéty I6vel inhthie Bahltic. Their
mission is to raise awareness, ensure transparency of
INTERTANKO me mber 6s compliance and enc

International Association of Independent Tanker Ownemenforcement technology. Members include: Stena,
(INTERTANKO) is a forum @en for all independent Unifeeder, Maersk Line, DFDS, Hamburg Sud and
tanker ownes and operators.As of January 2014, Wallenius Wilhelmsen lgistics(Trident Alliance, 2015)
INTERTANKO had 212 members with a combined fleet

of 3040 tankers. On top othis, they also have 300 2.1.3 Firms/Owners/operators

associated membersvhich are alldirectly or indirecty MAERSK

related to the tanker ingdtry. The goal of the forum is for The MaerskGroup conglomerataorks with logistics and
the industry to meet and create statements based roaritime operations on a global scale: Maersk Line, APM
policies ona local, regionaland international level. They Terminals, Maersk Shipping Services, Maersk gl and
are perceived as alGO within the IMO, andareactive Maersk Oil. For a company with so many maritime assets,
within the UN Conferenceon Trade andDevelopment there is a high interest on how regulatimfiluencesthe
(Intertanko, 2015) OPEX of theiroperations. For SOx regulation in the Baltic
EUROMOT and North Seaspecifically, Maersk has to consider
The European Association of Internal Combustion Enginienplications of navigatingvithin the SECA zone and the
Manufacturers (EUROMOT) is a Europeanganization extra cost of compliance, which deviates a lot within the
for producers ofnternal combustion engines, yibey are different business areas. Maerdkne only opeates
also active worldwide in affecting different industry marginally within the SECA,thus having to choose a
frameworks E U R O M O miésgn isto communicate the compliance strategy suitable for this need. On the other
added value of internal combustion engines. They seekhand,Maersk Shipping Service®il and Drilling operaes
develop the rightlevel of regulation for theminimal purelyinsidethe SECAduring their operational yearshe
impact on the local and global environment, by providingrospect of the expansiocof the SECA to other regions,
technical input for policy discussiondarine engines Mediterranean and parts #kia increaseshe interest for
make up a sulection of EUROMOTSs focysas they are how regulation is operationalizeMaeask themselves are
also working with road, neroad and stationary engineshighly active within the regulatory framework, active in
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(EUROMOT, 2015) WSC and BIMCO. At the sametime, they have high
demands for their suppliers, creating a demand for certain
INTERFERRY assets in their pursuit of environmental and efficient

With a global scope,interferry represents the ferry transport solutionfMaersk, 2015)

industry worldwide, with 225 members from 38 countries.

The association was created to allow members to netwdbEDS

and provide a forum for learning synergies across markeRrovider of shipping anderry services primarily within
Importantly it represents its members in the IM@d the SECA, DFDS has a large exposure to the new
within the ECSA;in both organizations as @nsultative regulation. Operating 55 vesséilsis achallenge talefine
member It supports high safety regulation, openwhat the optimal compliance strategy is, giveltiple
competition, consistent shipping regulation and adherengessel types and routeBhe DFDSfleetis predominantly

to environmental regulatioriinterferry, 2015) composed ofRo-Ro vessels, approximately 80% of the
revenue generated by goods transport in 2014, and
TRIDENT ALLIANCE approximately 20% gendrad by its 6 million passengers

A coalition of 31 shipping operators and ownethat (DFDS, 2014)

specifically focuseson the enforcement of Sulphur

regulationin Northern EuropeTrident seeksto create a STENA

robust enforcement mechamisn the regioneliminaing The Swedish ferry operator Stena line has a slightly
the incentive for noncompliance. Enforement and different profile compared to DFR transporting 14.6
compliance are seen as cruciakimsuing a level playing million passengers with a fleet of 35 vessels in 2013. Thus
field for all operators Despite being asmaller actor Stena is geaed more towards passengetransport




compared tothe DFDSO focus on ReRo activites. The Phar mad and @dAMarine & Di e19| 0
regulatoryexposure of the two operators is veignilar, as Diesel area, ttie productportfolio contributego virtually
Stena alsdas a weHldeveloped network in the SECA andall elements ofvesseloperation. LikeWartsila, they are %

activities around the British Isl¢Stena Line, 2015b) also interested in how the regulation affects the overafl
performance of vesseland the effect othe market for i
UNIFEEDER scrubbersas thisaffectstheir asset portfoligAlfa Laval,

Operating a network of vessels in the Baltic, Unifeeder h&915)

the same exposure to the change in regula®the two

other major regional vessel operatotena and DFDS 2.1.5 NorAG@ernmental Organizations

As opposed to # other actorsUnifeederoperates as a CLEAN SHIPPING COALITION

short seashippingservicein the Baltici using a network A global environmental organization specialized

of feeder ships, trainsand trucks.This allows them to exclusively on shipping issues. Thelsjectiveis to protect

utilize the noduar mode of transport, potentiallshifing and restore the marine and atmospheric environment. This

volumes from shipping to land based transpdiheir is achieved by developing operational standards for vessels

network is also highly active in the Mediterranean, wherethat are sustainable, safe améke social and economic

future SECA is also proposed, providing them an incentiviense CSC is supported by their wide knowledge base

to bea partof creating the Baltic SECQUnifeecer, 2015) from their eightEuropean climate NGOs. They have status
as observer at the IMO since 2010, providing theember

2.1.4 Suppliers NGOs access to the global mandated organization. The

MAN DIESEL & TURBO CSC actively seeks to allow smaller environmental groups

Within the market for low and medium speed marinéo access to the IMO, as it sees the IMO as having an

engines, MAN is a lead designer and manufacturemderrepresentation of environmental groufClean

worldwide. They cover approximately 50% of the poweBhipping Coalition, 2015)

needed for all world tradeovering engines, auxiliary

power and turbochargers. Diversified with in the maritim@RANSPORT AND ENVIRONMENT

industry, MAN provides power to vessels of manyTheir mission isto promote policies that facilitate

segments: container, cruise, tanker, suppart offshore  sustainabldransportand minimize theimpact andon the

services The regulatory interestf MAN is how power environment The organization represent@round 50

plants can be mdfied directly or indirectly toprovide environmental groups and campaidimcluding the World

compliance to the SECA and still deliver the same produktildlife Foundation) working onnational, regionaland

to its customeréMAN Diesel & Turbo, 2015) local level. It provides ideas and knowledge for the
members, by providing scientific and evidence based
WARTSILA research for its members. The policy focus of the

Wartsila is a global producer of compldifecycle power organization, and its members, ignparily processes on
solutions for energy markets and the maritime sector. Thédye European continé They are members dhe Clean
produce scrubber exhaust cleaning systems for both th&@pping Coalition,making upa majority of C S C éhe
markets, allowing them to diversify the application of theidelegation to the IM@Transport and Environment, 2015)
technol ogy. This atitowd ¢$sdlewmtitoon be a fione

for providing a SECAcompliant power solution for new GREENPEACE

vessels, and compatibility with vessels using their powéreenpeace is known for its activist approach to questions
solutions.For suppliers like Wartsila, sudden changes iof environmental protections. In the maritime world,
regulatory requirements are costly, so naturally these firn&reenpeace often takes a more radical position compared

are engaged in the policy presfWartsila, 2015) to other NGOs, such as Transport & Environment,
utilizing their global array of activists and three activist
ALFA LAVAL vesselsTheir main mission idbuilt arownd the protection

Alfa Laval focuses on saving energy and protecting thef wildlife in the ocean, as well as the sensitive ecosystems
environment, with technological expertise in fluidand habitats of marine animal&reenpeace retains an
handling, heat transfer, exchangers, separation and pumpisserver position at the IMO which includes the ability to

Alfa Laval is pesent in multiple industries, having threesubmit papers and propdsabut not voting rights

core focus areas: A Ener gy (G&endedce IntdEnational 20k6me nt o , AFood &
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3THE MARKET PBASFBRE
STRATEGIES FCHERAIR

ALTHOUGH THEOFHREMUTOTH)OIMHRHESULATION IRD RO2Q
BASED ON ECONONMARCEBROF REOBTBNGO THE INOORH
POLLUTARCH MAROREARATICDISSEQUHRBE-WARITIMEFR
FACESCOMPLEX SEISDBRNBEOW MINIMIZE THE CRESA
FOLLOWING THEINGGBH: ENVIRONMENWNDARBEE CH,
THOROUGHLY ANEGBESEIALLENGES.

THE MARKET RERFPRECSTRAORGHEHBERA

In the first part of thischapter, the microeconomic which is not directlyjntended(Perman, Ma, McGilvray,
foundations behind regulation of the industry ar& Common, 2003) In the context of this study,
introduced following an elaboration on why suchexternalities transform into the adverseeef§ on the
regulation has been introduced to the maritime industrgnvironment and health ofsociety resulting from
The second part introduces the reader to the differeamissions from international ship traffic in the Baltic and
strategies shipwners operating in the Baltic and NorthNorth Sea. While the primary purpose of the shimers
Sea can adopt in response to the introduction of tle the transport of goods, the pollution is thereforeya
Sulphur regulations Thus follows a quantitative study productof this andconsequently an externality. Negative
further examining the strengths and weaknesses associagternalitiessuch as pollutionare common amongst price
with adopting each of these strategies. actors in sectors such as transportation and production
industries Measured monetarilythe effects associated

3.1 THE ECORNSNIF REGULATION with these externalities mamount tohuge sura. A vast
The economics of regulation is a large and essential facfgfiority of such private actors in these industries are profit
in determining when and how to regulate emissions afg@Ximizing and therefore aim to operate using the
consumer behaviour in a modern society. Several differgichnologies that provide the lowest costs to the firm.

methods of regulation exist and forming the right level of o _
regulaton is essential in maximizing the societal utflity In a scenario with no regulation, these external costs to

In most cases regulation is introduced when negatif'man health andhe . enyironment frorrpollu.tion are
externalities are associated with the consumption orpasseq on to the publighis createsn economwjburde_n
production of a gd in a societybut before continuing to a for societyin the form of loss of life, loss of quality of life,

review of the economics behind affident regulative @nd increases in healthcare expenditurgor the

framework, an introduction to the economic concept dftérnational maritime transporindustry, this means
externalities is required. fuelling the ship with highly polluting heavy fuel oil and

passing the associatewstson to the populations of the
coastal states situated near the shipping lanes. Regulative
gieasures are therefore needed in order to minimize the
costs faced by populations exposed to negative
externalities created bpollutants While the emissions
from ship traffic are an example of negative externalities,

. ) positive externalities may also arise during the
L Utility is an economic measurement of the welfare of the . .

. . ! ) Lo consumption or production of a good. An examgdléhese
public. That is, a higher level of social utility will improve |

the welfare of the society. Welfare is often measured i the pollination of nearby plants from the bees of a
monetary terms but maglso take unmeasurable termsnearby apiary.
such as happiness.

3.1.1 The dilemma of externalities

An externality is said to occur when an actor produces
consumes a certagood, which has a negative, positive
effect on the utility or profit of another actor inveay,




22 In the context ofSulphuremissionsn the Baltic and North depending on the price elasticity of deméarithe aim for
Sea, government intervention is required in order tthe policy makers are therefore to adopt a level of
minimize the social costs incurred by the emission afgulation that shifts the private cost supply curve
pollutants from maritime traffic. This regulation must sufficiently such that the social optimum is achieved,
shift the costs, so that the polluter instead of the pollutedking potential demand alterations into account as well.
bears the externality costSuch a scenariof negative
externalities from the maritime industry éxemplified in  3.1.2 The optimal levelgofiation
figure 3.1 below After establishinghat the production of a given industry is
causing negative externalitiesregulationis required in
In a scenariowith a free and unregulated marke¢he order to reduce the negative extercasts. To do this, it is
mar ket supply curve | abelrégeidd thathe fightdevet of eguitions deteenmedf e st
supply and therefore the costs encountered by the privathich is significantly more complicated.Difficult
maritime industry If the supplier only takes into accountquestions arise: Whad the right level of regulation, what
these private costs, all the costs of rizgaexternalities determines the social optimum and why not just ban the
are passed on to socieffhe initial equilibrium without release of emissions into the atmosphere all together? In
any regulation is therefore found at the intersectioarder to answer these questions,rttiar economic
between the private demand and the supply curve labelleghsoning and analysis needed in order to facilitate an
Aprivate <costso0,a ldrge aniotnt of efieaiue ievel obregulation of the industry.
goods isproduced at a lowprice, whichtranslates into a
low level of freight rates in the Baltic and North Sea. A rational assumption is that policymakers are aiming to
maximize social utility and therefore affect either the total
et supply or demaah such that a overallsocietal optimum is
pollution achieved. Such policymakers must therefore aistrikie
1 a balance between the damage done by the negative
externalities and the benefitsgocietycreated by the good
e produced. While the pollution in itself deaot presents
‘ | any benefits tosociety the primary industry sector
emitting the pollution may provide vital servicessiaciety
and therefore provide an increase in sowialfare In the
‘ context ofSulphuremissions in the Baltic and North Sea,
Qoo Qusmne Distance sailed o) internatonal ship traffic plays mimportant part in the
transport of goods between th
Figure 3.1 l_\legati\_/e externalities and the social optim'  thereby bolstering trade and econongcowth. Such
Source:Own illustration beneficial and disadvantageous effects of emission

_ abatement along with the socially optimal level of
The private costslo not encompasthe total costs for regulation are illustrated in figur8.2 on the following

society that arise due to industry emissions causingpagé»_
adverse effects to the health of humans and nature alike.

These societal total costs are reflected in the cost curye, o
 abel | ed fwhiohdsicariposed ofptivatd costs
plus cost of externalitiesThis implies thatthe area

NAVIGATINBORNERE GULATI O GISEDAK |

Price

Il i nepol &bhéeli badcidstso ill us
external cost of thelamages to human health and the
environment given the level of pollution. Intuitivela

between the two cost curves dexmthe total costs of higher level ofSulphur particles in the atmosphere will

pollution. The social optimumi.e. the economically yeg it in higher costs teocietydue tothe effects of an
optimal level of productionis therefore found at the jpcreasing amount of pollutierelated illness The other
intersecion of the demand and social cost cyrslganging line Ipolbteibeedffito illustrates

the equilibrium to a point where the price of the good is
significantly higher and the amount producesdlower,

2 For the shipping sector where such elasticity is low, the
reduction in the amount of cargo transported is expected to
be insignificant.

3 For an in debt review of externalities and the social

optimal levelof regulation see Permaet al., (2003).
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Figure 3.2: The optimal level of regulation
The blue line denoted by AD(M)d il | uwhilertizetres dine temaed
AB(M)o illustrates the benefits arising from the
at the | evel of emissions AMO where the hatbebéref
net benefitso.
Source: Own illustrations based on figures from Perp@al., (2003).
society from the source of the pollution. The benefit isimarginal damage and fi ma r ghemefibl functions
increasing with the level of pollutigrwonverging towards respectivelyas presented by the lower graph in fig8ra
a certain point where an increase in the level of emissiomde"mar gi nal pollution costo f
will have no beneficial effect tosociety For the the level of emissions while thdimarginal pollution
commercial shipping industry this makes sehezausen benef it s0 functi on i s decreac

increase in the level @ulphurbeyond the current level of increase in the level of emissions will not result in an
3.5 pecentwould not provide larger profits nor lower theincrease in benefit The optimal emission levelhere the
operational costs of the shipping firms. Converselysocietal benefit is highesis found at the intersection
regulatingthe level of Sulphurcontentvery strictly will  between the marginal damage and mardbealefitcurves
incur significant cost to the shipwners in turnresulting This is indicatedabove, where the marginal costs of
in higher freight rates anddactions in sea borne trad® abatement equals the marginal damage as illustrated by
decrease in seaborne trade leads to a decrease in socpait E.
utility . Another important implication from the cost curves is the
explanation of why a total ban on emissions will not
Because policy makers aim to maximize the societalways be beneficial to society. From figuB it can be
utility, the optimal level of emission abatement is foundeen that as the emission level is reduced to a level close to
where the vertical distance between the Eenand
damage function reaches the greatest value. This poifith a scenario with an unconstrained emission level, the

known as the societal net benefit of pollutigherefore firms, assuming they are profit maximizing, will pollute at

the point where the marginal benefits equal zero resulting

i ] o ) ] ] in a high level of damage to the &ty and low costs to

a firm profit maximizes its profit margin. the firms (Line A). In such a scenario all the costs
associated with reductions in human health and

Another and more convenienway of interpreting the environmental damage is passed on the public while the

societal net benefit of pollution is to use thetion of fI'MS experience low costs and a potential high profit
margin.

maximizes the socialtility of pollution in similar ways as
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Figure 3.3: Alternative determination of the optimal level of regulation
The blue | ine denoted by #AdD/dMO6 il lustrates the
AdB/ dMd il lustrates the mar gi n asdtriesbaadhaetiviiies. sSThe aptima level

pollution is found at point E where the net benefit of the pollutant is maximized.
Source: Own illustrations based on figures from Perman et. al., (2003).

zero, the benefits of pollution far exceeds thaltobsts of It is important to note that the functions illustrated in
pollution resulting in a social efficiency loss. The fact thafigures 3.2 and 3.3are standard emission curves and
society may actually benefit from negative externalitiegsherefore reflect a general interpretatiof thecosts and
such as pollution goes counter intuitive and explains wHyenefits of pollution and emission regulatiols- the
policy makers does not ban the emissionsSafphuic  concrete effects of pollution in the Baltic and North Sea
oxide all tayether. Why is this the case ad how can may, in reality, be differentFurther, the cost and iefit
pollution be beneficial? In the casef the shipping curves depicted in these figures only illustrtite societal
industry, a complete ban o8ulphurparticlesin fuelwould  optimal level of pollution and do not explain how different
increase the operational costs of sbipners to a level that forms of regulation may achieve a societal optimum. For
would cripple individual firms until alternative example, theSulphurregulation in the Baltic and North
technologiessuch as LNGmatured. Sea is implemented as a technical standard that requires
the Sulphurcontent of emidens not to exceed a specific
Such a scenario would not onfgrce firms below the value (0.1 %)while other environmental standards instead
shutdown point, but also severelyhinder maritime tax each harmful unit of pollutant used or emitted
transport of goodscausing shortages and drastic freight
rate increases and, consequently, a largeetsddoss. Although all regulation increases the price of the good
Finding the appropriate level of regulation of pollutants iproduced, thus lowering the amount of the negative
therefore a significant requirement in order to reduce thexternality produced, the way society is compensated for
adverse effects to human health and #revironment the costs of pollution do, however, differ significantly
while at the same time ensuring tlitattmains feasible for between the two forms of regulation. For a general
firms to stay in business emissiontax to be effective, the tariff rate must be

5 The standard raission curves are adopted from Perman
et. al.(Perman et al., 2003)

6 Several other forms of regulations exist such as the cap &
trade system of the Kyoto Protocol.
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costs from all emcosts from all em costs frddulphu costs frdolphu s
from shipping o1 from shipping ir particle emission particle emissionjs
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Table3.1: External Health Related Costs in Europe I

lllustrated are the total external health related costs from both total emissionSwdpdurin Europe as a consequence ™
international ship traffic on the northern hemisphere and the Baltid Biorth Sea in year 2000, 2011 and 20
(projected). All costs are measured in 2006 constant euros.

Source;(Brandt et al., 2013a)

sufficiently highin order to lower demantb the point of are calculated using a combination of air pollution models,
the social optimumSome of the societal costsaare also data on European population densities and economic
compensated for due to an increase in tax revenues, whalaluation models and converted into both direct health
in turn is spent on societyn such a scenarithefirms are impacts and monetary costs. The results show that the
enticed to lower their emissions by adapting newmpacts on human health due to air pollution from
technologies or fuel typesn order to reduce the tax international ship traffic on the northern hemisphere are
burden,but are notequired to do so. Thisontrasts to the predicted to increase between 2000 and 2020 compared to
Sulphurregulation in the ECA zone, where the adaption dadll other industrial sectors where a dEgse is predicted. In
new technadgical or fuel types is mandatoiy order to the study Brandt et al, (2011) found that international
avoid sanctioning The reduction in the emissions ofship traffic on the entire northern hemisphere resulted in
Sulphur dioxide may therefore be achieved witihoa approximately 49,500 premature deaths in Europe in year
significant eduction in the amount of productiomhich in 2000 and projected this number to rise to approximately
this case is the amount of freight that trensported 53200 in year 2020. Measured monetarithe total
through the ECA zone Additionally, the form of European external health related costs from international
regulation adopted in the Baltic willwill not generatéax  ship traffic on the northern hemisphere was estimated to be
revenueas seen with otlidorms of regulation. In light of a total of 58.4 billion EUR per year in 2000 and rising to
such complexities in the regulation of negatives4.1 billion EUR per year in 2020. The external health
externalitiesit is worth noting that the graphs depicted irrelated emidsn costs and external health related costs
figures 3.1 to 3.are simplified and does not emphasize alirom emissions oBulphurin Europe as a consequence of
the aspects and impacts of the introduction olll@ge emissions from international ship traffic on the northern
schemes. hemisphere and the Baltic ambrth Seain year 2000,
2011 and 2020 (projected) are illustratedable3.1.
3.1.3 The social costs in numbers
While it is simple to illustrate the optimal level of Although the external health related costs associated with
emissions allowed from the point of theoretical micrshipping pollution are projected to increase in Europe, the
economics, calculating both the actual costs incurred amdtial introduction of regulation limiting theSulphur
benefits accrued by society is quite complicated as a content of fuel to 1 % followed by recent enhancement of
multitude of factors needs to be taken into accoént. in the Bdtic and North Sea will have a diminishing effect
recent report by Brandt, al., (2011) written for the on these costs increase. Consequently, the external-health
Danish Centre for Energy, Environment and Healthelated costs from emissions from international ship traffic
examinesthe adverse effects to human health in Europ@) the Baltic and North Sea are expected to drop to 14.1
resulting from emissions of rapollutants from different billion EUR in 2020 from a beel of 22 billion EUR per
industry sectors. The adverse effects of these emissigrear in 2000 equalling a reduction of almost 30 percent.
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Source / Year External health related cost External health related cost
emissions from shipping on t emissions fsbipping in the B
hemisphere (million EU (million EUR)
Year 2000 805 627
Year 2011 558 414
Year 2020 (projected) 448 357

Table 3.2: External health related costs in Denmark from maritime activities

lllustrated are the total external health related costs from both total emissionSwudpldurin Denmark as a consequenc
of international ship traffic on the northern hemisphere and the Baltic and North Sea in year 2000, 2011 an
(projected). All costs are measured in 2006 constant euros.

Source:(Brandt et al., 2013b)

Sulphur content are massive, the emissions from
The most extreme drop ithese healtielated costsis international shipping on the northern hemisphetative
those fromSulphurparticle emissions from the Baltic andto the total external cost from all emission sourigs
North Sea. These costs are projected to be reduced dxpually projected to increase ihet same time period.
more tham5 percentfrom yearly costs of 11.600 million Reductions in the emissions from other sectors in
EUR in 2000 to 360 million EUR in 2028ven thoughhe combination with a high emission level of N@ill result
external health related costs frorBulphur partide in the percentage of the total external health casts
emissions from international ship traffic on the northerenmark, incurred by maritime traffitp increase from a
hemisphere is still projected to amount to 24 billion EURevel of 18 grcent in 2000 to 19 percent in 2020
in 2020.

The total benefits of pollution are generally more
Given its location in the middle of the ECA zonecomplicated to calculateln order to compute an
Denmark, at the introduction of the regulation, willapproximately correct estimate, the researcher needs
experience positive eftt in terms of societal costs. Theinformation abouthow the freight rate affects the total
annual health related costs in Denmark from internationatonany of the countryHowever, the fiective level of
ship traffic in the northern hemisphere and the Baltic regulation is generally achieved when extegwts of the
North Sea in the years 2000,120and 2020 are illustrated pollutant exceed the abatement costs of the polluters
in table 3.2 (PressKristensen, 2014)In the context of theSulphur

regulations in the Baltic and North Sea, this means that the
Fromthefigureit is clear that previouSulphurregulation external health related costs from t8elphur emissions
such as thd % cap in 201@lready had a large impact onmust exceedhe costs faced by the shipvners operating
the external health related costs frddulphur particle within the regulated area.
emissions This is evidenfrom the changes between 2000From Brandt etal. (Brandt et al., 2013b}he total health
and 2011and theprojections indicatéurther reductions in related external costs from emissions Sdilphur from
these costs from the introduction of th8ulphur international shipping in the Baltic ardorth Sea is 17.5
regulations of 2015The external health related costs fromrEUR per kilogram of S@emissions Comparatively,the
international shipping on the northern hemisphere aremoval costs of replacing a ton of the 1 percent bunker
projected to decrease from a level of 805 million EUR ifuel, currenty used in the Baltic and North Sea, with a ton
2000 to 484 million EUR in 2020The annual external of 0.1 percent Marine gas oil is approximately 11.5 EUR
health related costs from interimatal shipping in the per kilogram of S@ emissions(PressKristensen, 2014)
Baltic and North Sealone is projected to fall to 357 This leaves a cost differen€leetween the external health
million EUR in 2020 from 627 million EUR in 2000,

equallinga reduction of close to 43 percent. " The 1 percent bunkefuel and the 0.1 percent MGOirs

Although the annual reductions in the external healtf;q example assumed to be priced480 and 690 EUR
related cost from the stepise reductions in the allowed respectively.




related costs and the removal cpsts6 EUR resulting in - when outside of the ECA zone and ultoav Sulphurfuels 27
a net benefit tosociety of 6 EUR per kilogram of when entering the Baltic and North Seas. These-ldtta
emissions of S@avoided due to the introduction of the Sulphurfuels include the comanly used marine gas oil
regulation. Conversely a total ban on the emission ¢MGO), marine diesel oil (MDO) and several other type§]
Sulphurwould cause the removal costs of the emission aff fuel currently undedevelopmer®t Thesetypes of fuels
a kilogram of S@faced by the polluters to be severe andre significantly more expensive than standard HFO
most likely exceed the external health cost levell 65
EUR per kilogram of S@emissions by a wide margin. The ship-owner caninsteaddecide to adopt a strategy of
This cost increase reflects the fact thaubstitute retrofitting the vessel with a scrubber, which filters away
technologies without SOx are quite expensive. large fraction of theSulphuremissions, thereby allowing
for the continued use of cheapigh Sulphur fuels.
From the above external health related essimationsjt ~ Currently, several types of scrubbeesist, including both
is clear that the regulation, @ulphuremissions for ship dry and water schbers withthe latter coming in both
traffic in the Baltic and North Sea introduced in 2010, hagpen and closedooped form. Another possible retrofit is
had a dramatic effect on the external health related codfe installation of engine modifications and pressure tanks
from shipping in the Baltic and North Seurther cost to allow the ship to be capable of operating on both LNG
decreases are projected after the introduction ofntwe and HFO. For a company operating a large fleet of vessel
Sulphur regulations at the onset of 2015. These resultBe introduction ofthe enhance®ulphurregulationshas
indicate that environment regulations on international shipe potential to increase the fuel related costs by hundreds
traffic in other parts of the world will result in major of million euros. Selecting the most casfective way to
improvements in the health of the nearby population angzduce the Sulphur emissions to E€ampliance levels is
additionally, resultirg in large reductions of exteahhealth therefore of immense significande a market of intense
relatedcosts costcompetition

HE MARKRBPE&TIVRAHIEGIES F

3.2 INDDSTROST ANALYSIS Due to the similarity of many of the types of alternate fuels
While the introduction of theenhanced regulation of and scrubber typeshis analysis will only examine three

Sulphuremissionsin the Baltic and North Seas causes goncrete strategies of compliance deemed most likely to
reduction in the external health costs of humans a C?mlnate the market in the long run: Fuel switching to

environmentlike, the requirements of maintaining a leveMCO: retrof|tt|r_1g theship V‘_/'t_h a closed Igop freshwater
of Sulphur emissions below 0.1 percent will force thescrubber and finally retrofitting the engine to operate on

owners and charterers of the vessels operating within thQG' Additionally, a strategy of necompliance is

ECA zone to adapt new fuel strategies. Several means'%‘fIUded where the shipwner continues operating on
complying with the regulation exist, babmmon to them HFO and take advantage of the lemforcement scheme
all is a significant increase in the costs faced by the-ship
operators operating within the ECA zone. The aim of thj

P . P . d . , ) ® For example, has Exxon recently announced the
chapter is to project the costs associated with the different

strategieswhich ship-ownerscan chooseThedifference in Introduction of & new form of low Sulphur fuel. This new
g P . fuel HDME 50, short of Heavy Distillate Marine ECA 50

terms ofmarkets and route segments within the shippin . . .
. ) iS compliant with the new Sulphur regulations by
industry meas that the dominant strategy may vary

. . containing uder 0.1 % Sulphur and the viscosity of the
between different vesselaind by deploying thesecost . . o
o . . . . _ fuel is makes the storage and handling similar to that of
projections it may be possible to illuminatdich factors

HFO (ExxonMobil, 2014) This reduces the risk of thermal
determine the feasibility of thdifferent strategies. ( )

. . . shocks to the engine when switchirfigel reported on
3.2.1 The adaptation of five strategies . I . _rﬁge P
_ _ i ) several occasions for vessels switching to MGO. Currently
The different strategies of compliantaced by theship-

/ chart ired | det v with th HDME is only produced by Exxon, is only stored at a few
OWReT J chariererequirec in orceto comply Wi € new ports in the Nethéginds and Belgium and it remains to be

reg_uIaFion can _be divi@ed into two_ categories: I:uesleen if the price can compete with that of MGO. Exxon
switching or engine retrofits. has received a lot of interest from the shipping industry
and both of the companies Norden and Torm mention
HDME as a posbkle fuel according to Shippingwatch
(Raun, 2014hb)

Fuel switchingstrategies revolve arounithe shipowner
freely shifing between standard heavy fuel ¢HFO)
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Strategy Strength WEELGESS

Scrubber Can continue operating « Moderate investment cos
No fuel switching

MGO No investment costs High fuel spread between HF

Can continue operatinguisi
the ECA zone

LNG LNG fuel is fairly cheap Large investment costs

Lack of infrastructure and re
capabilities

Nortompliance No need for retrofit nor fuel Risk of bad publicity and futur:
Current enforcentientad

Table 3.3: Strength and Weaknesses of compliance methods

currently reported to exist within the ECA zone. FinallyThe retrofitting costs of insliing a scrubber are, however,
the shipowner can decide to avoid operating within thesignificant andcostsmay easilyamount toseveral million
ECA zone at all, either by terminating the vessel or USD, depending on the size of the vessg&his is
relocating it to other parts of the wor{thsofar the vessel especially a problem for many shipvners as the industry
may continue to generate revenue for the ojvn€he has experienced a limited access to capital and credit in
economic strengths and weakresssf these five sttagies recent yearsdue to many banks trying to reduce their

are illustrated in tabl8.3and further examined below. shippingcommitments (Stulgis, Smith, Rehmatulla,
Powers, & Hoppe, 2014)Additionally, it has still to be
Scrubber determinedhow policy makerswill form the regulationof

By retrofitting the ship with a scrubber system, the vesselaste removal fromopen loop scrubbers, creating
can continue to burn HFO when operating in the Baltic anghcertainty among shipwners on whatlype of retrofit the
North Sea ECA zoneshuskeepng the bunker costs at a significant amounof capital required should be allocated.
level not significantly higher than the level before 2015.
This especially makes the scrubber an attractive soluti@ue to the capital requirementa viable strategy for
for vessels operating a majority of the time within the ECAhipping companies is to postpone the decision on whether
zone as the price for MGO remains signifitgrhigher to install a scrubberand eitheroperateon MGO or take
than that of HFO. Furtheif the more restrictiveglobal advantage of the currently vague enforcenmocedures
Sulphurregulation is adoptelly the IMO all vessels must in the port stateand coastal statesf the ECA zone (see
emit a maximum of 1 % Sulphur in all waters from thepart 4. Additionally, a significant fraction of the tonnage
beginning of the next decade. operating within the ECA zone is charteradichredues

the incentive of the shipwner to allocate the capital on an
Retrofitting the vessel with a scrubber vdllow the vessel expensive retrofit when all the operational costs are passed
to continue operating on the cheaper 2.2 % or 3.5 % HF@ to the charterer. The problem of moral hazard is further
in this situation Although it is uncertain when this global exacerbatedas the charterer will have little incentive to
regulation will come into effect, this study assumes suchpay for the retrofit and thereby make the vessel more
global Sulphurcap by 2020. valuable, unless the chiaring period spans a sufficiently

long period such that the investment yields positive

returns.




MGO thus relies critically on the impact and magnitude of the29
MGO is an ultrdow Sulphur fuel that makes fuel sanctions associated with neoompliance and the
switching straightforwardsince only a few adjustments tofrequency of geaing ¢ a u gcheatingdby authorities The
the engine are required configurea former HFGengine currently inefficient enforcement scheme adopted by t
to operate on MGO. Due to the striBulphurregulation different coastal states within the ECA zone resuls
already being in effect for vessels calling at ports withigombination with negligible fine size#) noncompliance
the ECA zone prior to 2015, these minor extensions to tieing an attractive strategy foredit constrained ship
engine may be assumed to already be installed on a fatners.

majority of the vessal operating within the Baltic and

North Seas. Additionally, the vessel will still be capablgermination

of operating on HFO, and MGEompliance is therefore The shipowner has the fifth option of completely putting
the simplest strategy of compliance to adopt. The price gfop tooperationghat take placeithin the ECA zone. By
MGO is, however, significantifrigher than that of HFO, exercising such a strategghe shipowner faces the
with a price span as high as 300 U®Br metric ton. (different options of either relocating the sekto alternate
Adopting the strategy of MGO may therefore beyreas where nSulphurregulation or enforcemerxists,
favourable for vessels operating outside of the ECA zorg terminaing the vessel completeliThe latter option can
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for the majority of the time. be doneby either selling it on theeconehandmarket or
to ascrapyard. Such scenarios will potentially incur costs
LNG in the form of lost revenyebut may easily be a cest

LNG has the potential to be a big game cleanigr the effective solution for the shipwner if other areas of the
maritime industry due to thavailability of natural gaosn  World have an increased transport demaithis is
the world market followingtechnological improvements especially trueif the price for low Sulphurfuel reaches
such as hydraulic fracking anttle ease of the US exportunsustainable levelsr if the vesskis simply too old for a
ban Emissions from LNG contains almost zeBalphur retrofit to be feasible. The adaptation of such a strategy
particles and therefore further helgglucingthe negative may only incur extra costs on the shigner in the form
externalities arising from shipping operations in the ECAf opportunity costs stemming from the loss of the market
zone. For the vessel to operate on LNi@& engine needs share in the ECA zone and the subsequent changes in the
to be modified and pressurized fuel tanksust be f i r are@éssof operation.
installed Depending on the teofit, the engine will still be
able to operate on MGO, creating the possibility of fuethe purpose if this study is tmentify the most cost
switching in case of LNG price spikes or shortages. Adffective stratgiesfor the shipowner to adopt after the
present, infrastructure for refuelling and storage of LNG igitroduction of the Sulphurregulationand does not take
severely underdevelopgahich, in combination wih the the revenue aspect into accourithe strategy of
higher costs of retrofitting compared to the scrubbeterminding the vessel, yielding no fuel related costs, is
makes the investmemm LNG relatively uncertainThese thereforeonly partially mentioned in this analysis. This is
higher retrofitting costs and infrastructure shortages furth@one through a case study on the economic rationale
exacerbates theurrentissues of moral hazard and credithehind the withdrawal of the Stena Line -Ro the
constraints mentiwed in the scrubber sectioms charterers i Tr e | d edsemtedy in chapteB.211 later in this
will have no incentives to retrofit the vessel dimhncial  analysis
institutionswill hesitate lenéhg to risky investments.

3.2.2 Observed industry strategies
Norcompliance In 2013 and 2014, the affected firms started considering
The fourth response strategy is to operatingthe cheap which modes of compliance to choose. While uncertainties
high Sulphurcontet HFO within theSECA regardlessf existed with regards to price of MGO, scrubber retrofit,
the introduction of the&ulphurregulation By doing this, and LNG availability, firms deded on very different
the shipowner avoidspaying the price of retrofitting the compliance strategies in the leag to the effective date of
ship engine and operating on alternative fuels. This meatie new regulation.
that the only additional costs are the finend sanctions
imposedby the authorities of the ECA zone port city andn 2013, the Danish RRo and RePax operator DFDS
coastal states (see paft The viability of this strategy decided to upgrade 11 ships with scrubbers before the end
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what extent facilities in Northern Europe were ready for
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Figure 3.4: The Cost Structure of a Ship
Source:Own illustration, adapted frorBtopford(2009)

of 2014(Knudsen, 2014a)n total, 20 DFDS vessels werethis (Knudsen, 2014b)
technically able tdhave scrubbers installeth late 2014, Some firms operating solely within the ECA also decided
DFDS decided to retrofit all remaining vessels (barringgainst srubbers. Tallink, a Baltic RBax operator, and
those where retrofiivas not technically feasible) at a totalStena, a Swedish RoRo and-Rax operator, both decided
cost of 150 million USD. Scandlines, another-Rax to use MGO instead of scrubbers. Stena argued that they
operator, also invested in retrofitting a number of vessetould afford to wait to sed¢he scrubber technology
(Knudsen, 2014b; Pathak & MEC Intelligence, 2015) develop further and possibly retrofit at some point in the
future.
Outside Denmark, large operators such as Brittany and
Carnival have invested hundreds of millions of USD int is evident that different firms have made different
retrofitting their vesselg¢Jones & BrittanyFerries, 2015) decisions, but surprisingly, firms operating under similar
and an analysis conducted by MEC+ in 2015 showed thatcumstances (such as DFDS and Stena) haveecho
at least 14 operators had invested in scrubber retrofittintifferent compliance strategies. At the same time,
(Raun, 2015) Common to most of the retrofitting firms operators with very different profiles (such as Maersk and
were that they operated continuously in the ECA. DFDScanlines) have settled on very diffat strategies for
and CarnivaloperateRo-ro, Ro-Pax, and Pax vessels in compliance.
loops on short or medium length routes inside the ECA.
Impact on the cost structure
Other firms have decided to forgo installing scrubbers arRlegardlesof which compliancestratey the ship-owner
instead followed either an MGG or LNG-focused adopts the annual costs of operating the vessel will
strategy. Maesk decided early on to focus on ddiaél significantly increase. Depending on which of the
solutions, using MGO inside the ECA aheavier fuel (different strategies adopted, the cost structure of the ship
sdutions on open sea. In 2014, Msle staed that this was owner will changen different ways Figure3.4 outlies the
because most Magk vessels spent relatively little time ingdifferent cost componentthat constitutethe total costs
ECAs, and thus the duflel solution would be more associged with owning and operating ragulartransport
economicdly sound In addition, Maesk started ship. The total costs are divided into three segments which
examining the possibties of LNGpowered vessels and to starting from the left hand sidéncludes the fixed costs,
the ruming costs and the variable costs. The fixed costs




include the cost componentsat are independent dfie change. If the shippwner continues to operate in anotheBl
amount of days spent at seauch as capital costs, part of theworld both the administration expenses, bunker
depreciationand insuranceTheseare contrastesvith the costs and port & canal dues may change significantlyz
variable costs such as bunker fuel a@sts that are Conversely, re-selling the vessel on the secemand
dependent othe amount of days spent at séaBnning marketwill effectively cause all the componentexcept
cost® i s an icaiegoeyrthaendompasses coststhe capital costs to be redundant.
which arepartially fixed andpartially variable Examples
include components such as repairs & maintenance afithe different changes in the values of the different co
administration osts. componentsas a result of a given strategy does, howeve
notallow us to infewhich of these strategiessults in the
Ship-owners complying byunning on MGO or MDO will lowest total costs. A detailed analysis incorporating th
only experience changes in the bunker fuel coslifferent variablesand strategies a shigpwner is faced
component. According to the currerggulation,vessels with when operating within the Baltic and North Séss
calling at ports located within the Baltic and North Seatherefore required.
are compelledto operate on lowSulphur fuels, and the
small alterationghat are needetb operate on these fuels3.2.3 Literature Review
must therefore be assumed to habeen installed During the formulation and implementation of thew
previously causing no changes to the capital & repaymer8ulphur regulation several quantitative studies on the
cost componentConversely, adopting any of the othertopic were caried out The analysiframework of these
strategies of @ampliance that involves retrofitting, thesestudiesdiffer widely, ranging from the societal benefii$
cost components change significantly. a reduction inSulphur emissions (Jiang, Kronbak, &
Christensen, 2014p industrypayback periods of retrofits
The significant costs associated with retrofits of the shifAndersen, Clausen, & Sames, 2Q1Cpmmon to all of
engine causes capitand repayment costs tancrease. thesestudies however,is the conclusion thduel related
Furthermore, the complexities of deploying both a costs placed on the iphoperatorsincreaseas a result of
scrubber andan LNG engine extensiorsimultaneously eitherinstalling a scrubber or switching to alternate forms
may also adversely affet¢he repairs maintenanceand of bunker fuel.
daily operational costs. The value of the bunker
component may, however, be affectqdite differenly  The first study addressirthe economics ofnstalling and
depending on the retrofifThis is beausethe continued opeating a scrubber system wd&SNTEC (ENTEC &
use of HFO causes thlmst component to remalargely European Commission Directorate General Environment,
unaffected. However,the price spread between HFO and2005) investigatingthe results of the sea scrubber trials of
LNG may determine whether the fuel costs increase orh e v leridesad Kenbl. The snotladdyect wa s
decreaséf the LNG retrofit is adopted. comparison between the alternative fuel types,imstead
an overview of the costs and benefits of installing a
The cost component breakdowrcbenes impractical when scrubber on board vessels operating in the ECA zone.
allocating the fines to one of tle®@mponentsas fines are
not a direct factor in the typical operational costs of &he Danish Maritime Authority(2012) analyses the
vessel. If the vessel is caught rommplying several times potential for both expanding the LNG infrastructure in
the insurer will most certainly charge a higher insage Northern Europe, and the potential for using LNG as a
premium, due to the risk of the vessel being detainedrimary fuelfor vessels operating in the Baltics and North
which in turnincreagsthe insurance cost componeAs Sea. Both the present and future potential for LNG is
such, it is not straightforward to determine where fines arekamined and compared to the potentibloperating on
penaltieggoin terms of cost components. MGO and HFO using the scrubber technology.
Due to the multiple and widely differg options available
for the shipowner when adopting the fifth strategy ofSimilar to the study by thhDMA, MAN (Andersen et al.,
withdrawing the vessel from the ECA zgrieis neaty 2011) analyses the advantages of retrofitting a vessel to
impossible to pinpoint which cost components that magperate on LNG, contrasted with retrofitting a scrubber or
burning MGO when operating inside the ECA zone. In the

9 The installation of a scrubber causes the fudlnalysis,five containerships of sés ranging from 2500
consumption to increase, althougfa small margin.
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32 TEU to 18000 TEU are examined with voyage distancemda LNG cost of 550 USD per ton.
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increasing with the container capacity. Tlencludethat
for vessels operating a small portion of the time in ECAiang, et al(2014) investigates the costs and benefits of
zones, the payback time for LNG is lower compared tthe different abatement measures available to the shipping
that of the scrubber, but that this discrepancy tends to eviedustry in order to comply with the ECA uBhur
out as the relative time spent in ECAs increases. Femission standards in the Baltic and North Sea. Contrary
smaller vessel sizes refitted to operate on LNG, paybackto the studies presenting the optimal strategy purely from a
times may be as low as two years when navigating withprofit maximizing shipowners perspectivaheir analysis
an ECA zone more than 65 percent of the time. is extended to include the so@gonomic costs and
benefits of different strategies. The analysis takes
In a presentation on the r&n Ship Technology departure in a 5000 TEU containership operating between
conference wo mutually exclusive strategies were the ports of Gothenburg and Rotterdacompleting 52
comparedEitherinvesting h a scrubber onvesting inan  round trips per year. They find that the seawater scrubber
LNG engine (Klimt-Mgllenbach, Schack, Eefsen, & Desystem is slightly advantageous to operating on MGO,
Kat, 2012) The two strategieswere examined and given that the pricespread between HFO and MGO
compared ta situation where the vessgdesMGO when remains above 231 eurogbhis is due, inpart to the fact
operating in the ECA zone ansesHFO when operating that scrubber technology is more efficient in reducing the
outside. The study takes departure B8¢600 DWT tanker emission of SulphurJiang et al. conclude that the
examined fora duration of 10 years by using theinstallation of a sea water scrubbsmiore advantagris
discounted payback methadth a nine percent discount on a newbuilt ship compared to retrofitting an existing
rate. The study find that the paybaclperiod for both vessel, and that a vessel with less than 4 years of
decisions (scrubber and LNG, respectivelyydduced as remaining service time isunsuitable for retrofitting a
the price of MGO, relatively to that of HFO and LNG,scrubber from an economic point of view.
increases. Addbnally, they find that the pdackperiods
are reduce@sthe proportion of time spent by the vessel irHolmgren, et al.(Holmgren, Nikopoulou, Ramstedt, &
the SECA zondncreasesFor the vessel examined, theyWoxenius, 2014)examing wheter the introduction of
find a paybak time of9 years for both the Scrubber andnew Sulphur regulationsand the resultindiigher marine
LNG solution assuminga 13 percent sailing time within shipping costs, will result in a transportation modal shift to
the ECA zonea HFOMGO spead of 350 USD per ton transport by truck insteaoff ship. The study examines the
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transport of goods between Klaipeda, Lithuania and tfkhe route distances and subsequent yearly nautical mi@?)
British East Midlands. In contrast to most other recersailed as wellas annual ECA zone port visitare
studies, Holmgren et abnly analyse this modal shift with calculated using the voyage calculator from
respect to a switch to MGO. In order to investigdtis,t seadistances.orfbea Distances, 2015The three vessels
they use the Transportation and Production Agent Basade selected in order taighlight the differencedetween
Simulator (TAPAS)i a program used for decisianaking the optimal strategiegjiven vessels of different sizesnd
and activity in transport chaingnd for estimating the ECA zone nautical mileage.

optimal managerialchoice based on simulatiorsf the

decisions of shipments irselected consumeupplier We predict thata redued amount of time spent in the
relations. Holmgren et alconclude that, although the ECA zone the retrofit of the engine and installation of th
freight rates will increase from vessels operating onQIG scrubber should provide a relatively larger benefit to Shi
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a modal shift for high valugoods on the route examinedA, compared to the other two vessels while operating ah
is not likely to occur as a consequencetttd increased MGO. Nonrcomplying might be a more codffective U
bunker fuel costs. strategy for ship Bwhich isspending a majoritpf the

time outside of the ECA zone andherefore less
3.2.4 Analysis Framework frequently call at ECA zone ports

In order to analyse how thefférent variables(such as
vessel size, age, ECA zone mileaged fuel type price Fromtable3.4 it is clear that the amount of fuel required
spreadps will impact the feasibility of the different for maintaining the average voyage speediiffer,
strategies examined in this analydisis study wil take depending on the type of fuel the ships are burning. By
departure in three different commercial vessels of variowperating on HFQOthe amount of fuel burned per nautical
sizes operating on different rout@®riodically calling at a mile slightly exceeds that of MGO and LN@hile the
hypotheticalport situated in the Baltic / North Sea ECAinstallation of a scrubber causes a slight increase in the
zone. fuel consumption. Comsjuently the vessels can cover a
longer distance on a full tank of LNG or MGO compared
Ship A is a 1000 TEU feeder ship servicing the route that of HFO (assuming the fuel carrying capacity stays
betweenGothenburg and Rotterdam and is therefore solethe same), thereby offsetting the price spread between the
operating within the bounds of the ECA zone. Ship B is alternate fuels and HFO.
100.000 DWT Aframax tanker servicing the route between
Rotterdam and the major Egyptian oil terminal of Sidin order to investigat¢he optimal investment strategy of
Kerir, implying a limited timespent in he ECA zoe - the shipowner, this study employs the present value
approximately 15 percent of the operational time. Thenethod. Although several methods of investment
third vessel (ship C) is a 20.000 DWT Harslyge ore bulk evaluation are currently in use, the internal rate of return as
carrier, servicing the route between Rotterdam andvell as the payback method are undesirable when used to
Murmansk and therefore spending approximately 4%ompare alternative (i.e. mutually exclusive) investments
percent of the operational terwithin the ECA zoneThe (Hedegaard & Hedegaard, 2011Rlthough both the
specifications for each of the three vessels are outlinedpresent value and annuity model are useful when
table3.4. comparing investments running over an equal dur&tion
the annuity method complicates the illustrations and
Although the vesselsare hypothetical and usefbr the calculations without significantly changing the outcome of
purpose of this study, the characteristafsthe vessels, the feasibility of the investment. The analysis is conducted
such as fuel consumption, vessel sizend vessel in discrete time, with each period denoting a year from
dimensions are representativeof actualvessels of these 2015 until the vessel is either resold or scrapped. Thus,
types and sizethat operate in the North and Baltic Seaperiod 0 equals the y&r 2015 while the last operational
The specifications arecalculated using the ship year of the vessel is denoted as year
specification program offered by the Danish SGiwners

Associatio®® ( Dani sh Shi powner s 6dimgnsiang and gl copsymptiorp gprpped from data on
the world merchant fleet

1 The remaining service years of the vessels are assumed
to be constat for all the investment strategies unless the
10 By inserting the preferred vessel type and capacity thghip-owner decides to withdraw the vessel from service
program calculates the vessels specifications such asthin the ECA zone.
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Vessel Name Ship A Ship B Ship C
é Type Feeder 1000 TE Aframax Tanker Hanesize bulk carri
% Dead weight ton 13.650 100.000 20.000
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% T R e s e
g ........................... s G othenprg)tterdanS|d|quRotterdam ........ Murmar]isotterdan
T Yearlyroundtr|p102 ....................................................... L
Yearlysa|l|ngd|stan( ....................... T T G e
YearlyportV|S|tsmE ............................ [ ——
......... . vera@epeed(knot<15115115
.......... Fuelconsumptlon006200920040
(Mt/nm)
........ Fuelconsumptlon+006400950042
Scrubber (Mt/nm’
......... Fuelconsumptlon|005900880038
(Mt/nm)
.......... Fuelconsumptlon005500790035
(Mt/nm)
..... TlmespentlnEC(%)loo%lS%45%
..... T ab|e34Spec|f|cat|onsoftheexammedVesse|softh|35tudyd
Source: Own calculations and seléstances.org 'Of
3.2.5 Fuel Prices and Spreads 2.4 percentuntil year 2040, causing moderate price

Given that the aim of this study is to determine the optiméicreases of bunker fuel to approximaté§0 constant
strategy of the shipwner, estimating the total fuetlated 2013USD per barrel by 204(EIA, 2014)

costs during the remaining operational years of the vessel
is of critical importance. The EIA expects a real price increase for HFO in the long

run, despite a drop in the price of8 in the short term,
This study will adopt the pjected prices ofesidual fuel resulting in a reaincrease in the bunker cost of the ship
oil in the transportation sector until 2040 from the Energgwner. This is depicted in figur8.7 (page 37) It is
Information Administration(EIA). The projections made important to note that the price projections are those of
by the EIA are divided into several scenarios dependent brO with a 3.5 percerfsulphurcontent, which will only
various macroeconomic growth cases and given the mafeg¢ used by vessels equipped with a scrubber or- ship
uncertaintyattached to the future level of the price of oil owners following the strategy of nampliance inside
Of these alternativesthe reference case oil priosas the ECA zoneAdditionally, theintroduction of the global




Sulphur regulations in 2020is incorporated into this dramatic fall in theglobal oil price was observed during 35
analysis.This global Sulphurcap will force shipowners this time span.

who are folbwing the MGO strategy to burn 0.%

Sulphurfuel oil (LSHFO) when operating outside of theThe recent glut in the global oil price has dramaticall
ECA zone. lowered both the price of MGO and the MGMFO price
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spread. While the MGO® HFO price spread in the port of%
It may be of consequence that the price projections are tRetterdam, Gothenburg and Betersburgvereaveraging &
prices in the U.S., and therefosebject to alterations for 250 USD in February 2015 fallirtg less than 200 USD at %
vessel refuelligp in European ports. However, it isthe start of 2016 (see figugeb). é
assumd that these differences are insignificant, given that -
HFO is a worldwide commaodity. Because of the significant volatility in the MGOHFO g
350 price spreadbserved during the last few yeatwo price <
S scenarios are examined with a yearly average price spread
= 300 of 200 USD and 30 USD in the low and high price ~
g 250 § scenarios, respectively.
c% 200
CEG 150 - The price for a ton of MGO is divided into a high and
= low price scenario wit a MGOi1 HFO price spread
g 100 of 300 and 20 USD respectively.
< 50
0 0.5 % LSHFO: Currently, LSHFO with 0.5 %Sulphur
FMAMJJASONDJ content is not widely distributed as this type of fuel have

Month become obsolete in European waters due tostheter
Sulphur requirements of the ECA zonek.is, however,
= Spread (Rotterday=Spread (Gothenburg reasonable to assume that the refining costs of the
—— Spread (St Petersburg) reduction in theSulphurcontentwill result in a major price
spread between LSFO normal HFO.

Figure 3.5: Monthly 0.1 % MGOi HFO (IFO360) fuel _ _
spreads from February 2015 to January 2016 Forthe purpose of this study, the price for a tonn@.6f%
Source:(Ship & Bunker, 2016) LSFO is therefore assumed to be 108D above that of

the HFO projection price#\ price spread of 100 USD per
Because accurate data and projections of the price alternte is significantlylower than that of MGO but will still
fuel typesare currently unavailable to the authors of thigncrease the operational costs of vessels not equipped with
study, static price spreads are used as prexyables to a scrubber or LNG engine capabilities after the
project the price®f the alternative fuels of SHFO and introduction of the globaBulphurregulation.
MGO. Although subject to large fluctuations, the prices of
these alternative fuels are stronglyrelated witithe price - The LSHFGOi HFO price spread is assumed to be
developments of ordinary HFO as they are all a product &00USD for the purpose of this study.
crude oil(DMA, 2012).

LNG: Few vessels are currentlgquipped with LNG
MGO: Throughout the last year, the price for MGO hagngine modifications asfew ports provide LNG bunker
remainedsignificantly above that of HFQAs of august refuelling capabilitiesThe prospect of operating on LNG
2014 the HFOi MGO price spread was situated at 35@herefore relies on the vessel frequently calling at ports
USD, but several factors can influence the price of MG@uUpporting such capabilities. LNG import terminals
in either direction.On July 9" 2014 the Rotterdam spot currently operational in Northern Europe are located in
price for a ton of MGO exceeded that of HFO by 5®elgium, the Netherlands, the UK, Norway and Sweden
percent increasing to 73 percent by Decemtea®the and Denmark and as of 2011 the total LNG storage
price spread during the same period mjped from 299.5 to facilities across these countries contained Hanim?.
264.5 USD(Ship & Bunker, 2015) This happeneds a
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Foto 3.6: Development of gas prices by region
Source: BP (2015)

A future increase in the storage capacity is expected as fher MMBtu for oil? (see figure &)(BP, 2015) While the
demand for LNG rise§DMA, 2012). As of 2012, several large price diffeence of LNG in Japan is explained by the
LNG production plants are being operated in Northern armmbsts of LNG transportation from Australia and the Middle
North-Eastern Europe, with the majority situated irEast, the differences between the prices of Europe and the
Norway and Russia. hiis results in an annual liquidation US are also explained by the lack of trade in natural gas
capacity of 4.8 million metric tons of gas, with futurebetween the two continents. This separa of the two
expansionsbeing planned in Western Russi®MA, markets explains the huge differences in the price
2012) The proximity to large scale gas extraction sites idevelopments of natural gas between North America and
the North and Barents Seeesults in favourable supply the rest of the World. The recent US ease of the ban of
and price conditions for LNG. Utilizing LNG as aexports of oil and gas has resulted in the creation of
maritime fuel does, however, offer great possibilities fonumerous gas liquidatio plants along the US coast
the maritime sector as recent advances in technology, sugsigned for exportowards the Asian and European
as hydraulic fracking, has made large scale extractionarket. This should result in an intertwinement between
possble in previously unfeasible areas. the American and European markets, thus causing these
prices to converge towards axdd regional price
Similar to the price projections of HFChi$ study adopts difference.
price projections from the Energy Information
Administration in the reference case oil price scenario. THeventhough the price developments between Europe and
EIA does not offer projections on the price of LM@&d the the US may converge, the abundance of gas extracted in
Henry Hub natural gas price is adopted as a proxy for thidorth America will still result in major regional price
variable. differences. In order to offset these regional price
differences in the cost estimations ofststudy, the Henry
The difficulties associated with the transport of gas outsidéub natural gas price projections from the EIA are
of pipelines have caused the price of natural gas to vandexed such that the price measured in MMBtu in 2014 is
significantly between the different regions of the Wohid. set to a value of 1.
2014, the average import price of LNG in Japan was four
timesashigh asthat ofthe United States while the average
German import price of natural gas was 9.11 USD per
MMBtu compared with an average import price 16.8 USD

12 Included in both price reports are the costs of insurance
and freight.
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Figure 3.7: Fuel prices adopted for this study
Owncalculations based onl& (2015)

As gas starts being traded across the Atlantic, regioraliropean market follows the same rate of change, because
price differences should theoretically be determined by the F, and T do not influence the rate, only the absolute
costs of gas transportation and condensation, as well difference. For example, a rise in US LNG price frono1 t
regional taxing schemes. This is described in equation 3l11 (a 10 % increase) from year 0 to year 1 would
below, whered derotes the price per unit of LNG) correspond exactly to a 10 % hike on the European
denotes the cost of liquefaction per unit of LNG in Europenarkets regardless of the actual price. As LNG moves
"Othe freight per unit of LNGp the price per unit of towards being a world commodity, global demand changes
natural gas in the USind Y"Ythe tax difference between should affect European prices in exactly thiay. The
the US and EU resulting price change (in real terms) should be identical
across regional markets.
0 0 O YY O oPp
A real price increase in LNG should therefore reflect an
Since the cost of condensation and transport are similacrease in the price of natural gas, and not cost increases
values fixed in terms of volume of gas, they do noh the liquefaction or transportation of tffi@eal products.
influence the degree of change from one market to thénis makes it possible to taketo account regional price
other. In other terms, if L and F are fixed values @nd differences while stilloperating under the framework of
shifts pward, 0  also shifts upward at the same ratethe EIAprice developments.
where the absolute difference simplydis "O “Y For
simplicity, T is assumed to be a flat rate rather than an ABased on this reasoning, we can use the EIA forecasts in
Valoremtax®, Europe- the indexed price projections only needs to be
multiplied with the average price for LNG found Worth
If the rate of change is the same (as above assumptidiestern Europe i2014; the first year of indexation. The
determine), we carindex a given year based on USaverage price for LNGn North Western Europ&vas9.6
forecasts and conclude that the rate of change on ti&D per MMBtuin 20144 multiplying this value with
the indexed natural gas price projections yields the LNG
13 From equation 3.1 it is clear that an increase in tieepr bunker prices adgpted for t.he purpose of this stiids,
. . ) . o .along with the price projections of the other fuels adopted
of a unit of gas in the US will result in a similar increase |rf1 [ the purpose of this study. isesented in figure 3.7
the price of LNG at European ports. A change from a fixeg ’
tax scheme to an ad valorem tax scheme would result in a
larger price difference as the tax would change to an

increasing functiomf the price increase. 14 See The Economist, 28of February, 2015(The
Economist, 2015)




38 From figure 37 it is clear that the price per tonne of LN
and 3.5 % HFO initially starts at a level of approximate Part Installed Unit Costy
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400 USD and gradually increases at a slow pace. The Scrubber

current glut In the World me Of OII causes HFO to remaln' ....................................................................................................
slightly below LNG between 2017 and 2027 beforoCrubb@mcl. waste stor USEMhain engi 180

converging towards 800 USD in 2040. Installation Cost Scr USEBMhain engi 270

account the large degree of uncertainty attached to su¢tNG fuel gas conver: _ _
. . . . USBWhain engil 342
forecasts. A multitudef factorsinfluencesthe price of oil, supply system

the prices projected by the EIA are internation@ibble3.6: Scrubber and LNG base retrofit prices
projections and may therefore differ for vessgierating Source: DMA (2012)
solely within the Baltic and North Sea ECA zones. This is
especially true when forecasting the prices incurred BYNTEC (2005) reports scrubber retrofitting costs of 168
shipowners who retrofit their ships to operate on LNGEUR per kW installed on vessels with a main engine
Although fuel price spreads between HFO and theapacity of more than 15.000 kWWhe retrofittng and
alternate fuels are adopteuthis study(in line with MAN  newbuilding costs of these engines arehtygdependent
Diesel(Andersen et al., 2011Green ShigGreen Ship of on the type of ship as well dle size of the engineand
the Future, 2009)and Jiang, et al., (2014) price single price reports aresubsequentlynot sufficiently
projections on HFO are still included in order to increasaccurate for the purpose of this studye only variable
the explanatory power of the conclusions. Thus, the fuettrofit prices for both scrubber solutions and LNG
price projections from the EIA, although only indirectlysolutions are those reported WYMA (2012) where
affecting the price of the alternate fuels, are used tetrofit prices are listedas a function of engine size
calculate the findings ofhts study, and it is therefore measured in euros per kilowatt of engine powdre base
recommended to take the gap between theory anefrofit costs as a function of engine power and the
application into critical account when basing decisions otorrespading retrofitting costs for each of the vessels
the results of this studydowever, in generathis way of examined in this study are presentedables 3.5 and 3,6
assessing the future prices of different fuels relative t@spectively.
each other provides a usable ballpark estimate that should
continually be reassessed as new data becomes availabldz=rom the retrofit costs presented, it is clear that the total
costsof retrofitting a ship amounts to several million USD
Retrofit Costs andthe costof retrofitting an engine to operate on LN{S
Since both the scrubber and LNG ship engine technologiglese to 15 percent more expensive thastrofitting a
has to be tailored to the specific vessels and habewt scrubber This large difference in retrofitting coss
widely distributed aboard the Wodsimerchant fleet, the demonstrates that the price for a ton of LNG needs to be
cost and performance of the two technologies are basedsignificantly below that of HFO for ¢ LNG solution to
a limited number of observations during recent years. Fbecomeeconomicallyfeasible compared to the scrubber
example, Green Ship (2012) reports the costs of solution, nowithstanding the current infrastructure gaps
retrofitting a 38,500 DWT tanker to be approximately 5.8ecause the retrofit cost estimationsare directly
million USD and7.56 million USD for the installationf a  proportional to the engine size of the vessel for both
scrubber and LNG engineespectively On the other hand, scrubber and NG, furthermodifications may result in the

Ship A Ship B Ship C

Total scrubber retrof| 4,574,700 6,440,850 2,31600
(USD)

Total LNG retrofit cos 5,397,500 7,581,000 2,72600

Table 3.5 Approximated retrofitting costs for the vessels examined
Source: Own calcul ati -DMA(R0lZ)sed on reportingds frorm




total retrofitting costs tdecome unrealistically high for punishment defined under their criminal system, Wher89
larger vessels. For examptle total retrofitting costfor a fines are defined cadey-case(Rozmarynowska, 2015)
4000 TEU container ship with an engine yield48f mega

Watt (mW)will amount toalmost20 and 23million USD  The frequency of inspectiomalso varies between port
for the scrubber and LNG retrofit respectively. states and several factors haveto be taken into
Retrofitting costs of such a magnituseuld makethe consideration when trying tassessan inspection rate.
retrofitting of vessels okeven moderate sizes extremely Further, political focus on ensuring compliance may no
unprofitable thuslimiting the feasibility of the etrofitting always translate into actual inspection rate incredses.
strategis to smallevesselslt is, however, worth noting example,in 2012, Maersk line had 9.690 port calls th
that the listed retrofitting costs estimations abased on ECA zone,but only 57 port inspectionsvere performed
reports from a limited number of smaller sized vessels ar@ahd noneof these examinethe Sulphurcontent of the fuel
therefore provides an insufficient basis for calculating theil carried (PressKristensen, 2014) This effectively
retrofitting costs for avide segment of the fleet operatingresults in an averagate ofport inspection of 0.6% within
within the ECA zoneThis reportdeens it highly unlikely the ECA zone, and zero inspectionQiflphurcompliance
that the relationship between the retrofitting costs and tlspecifically Eurgoean ports work together in the Paris
engine size is characterized by strict linearityd the cost Memorandum of Understanding (Paris MoU) where a
estmations used in this report maélyereforebe subject to targeting mechanism is used to check vessels. The goal for
alterations when moreeliable cost estimatebecome the Paris MOU is to inspect every vessel active within the
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available EU at least once a year, targeting of higdk vessls with
historic  noncompliance (Paris MoU, 2013)
3.2.5.1 Fine Sizes and Frequency of Inspection Consequenti&f, non-compliant vessels will have a higher

By refusing to comply with th&ulphurregulations when inspection ratioon long-term operationsas compared to
operating inside the ECA zone and conitiguto burn compliant operators.
standard HFO with higisulphurcontent, the shiypwner
will face sanctioing if discoveredby the authoritiesn the  For the analysis ofifie sizes impact on vessels, 00D
ports or waters of the coastal statesr the purpose of USD fine is adopted as a fine sizeegardless of the port
calculation,the sanctioning costghe fine)imposed upon of sanctioningIn using a proxy for frequency, this model
a noncompliant shipowner will consist of a lump sum will assume al0 % chance of inspection, given that the
transfer Although the fine size for necompliance may difficulties in defining this parametekVhile an average
amount tothousands of euro, the shipw n eimcénsves inspection rate 010 % is significantly higher than the.®
to comply with theSulphurregulation critically dependn  percent previously experienced by Maersk Lire is
the frequency ofnspections when calling within the ECA reasonable to assume that the inspection rate may
zone. A frequency variable is therefore includedhich gradually increase as a consequence of the Paris MOU.
measureghe risk ofbeing inspected on each ECA zonechapter 4 the short term and long term inspection
port visit. frequencies will benalysedn conjunctionwith the effect

of fines and other punishment mechanisms.
As previaisly mentioned enforcement of the
environmental regulations rare andthe assoatedfines Other forms of sanctioning mentioned as possibilities by
consist of lump sumtransfers that areof negligible policymakers but not included in this analysis, ares¢hof
magnituden most of the ECA zone coastal statégtther, the detention of the vessel by the port state authorities as
the fines vary depending on the coastal statejirestion, well as the blacklisting the vessel at the Paris MG&k (
since neither enforcement nor fine sizes are uniform acrodsapter4.4). These alternative sanctioning measures have
borders. The Helsinki Commission surveyed Baltic the potential to incur significant costs on a fwamplying
counties and their sanction and penalty methods, asbipowner bu are difficult to predict due to the various
concluded that the current rangé administrative fines factors influencing théinancial detailoof the vessel. If the
rangesfrom EUR 350 to EUR 5000 (HELCOM, 2014) port state authorities have the option to detain a vessel, the
Data from the Baltic Port Organization indicates that somess of the cargo insurance in combination with the lost
countries are considering an increase in the impact of finepportunity costsdue tothe vessel not being operaple
to as much as EUR00.000as a result of the ne@ulphur may reach intolerable level§his effectively forces the
regulations Additionally, some countries will have ship-owner to comply with theSulphurregulations even




40 though the frequency difeingcontrolled and sanctioned is for it to operate on MGO has already been cletep As
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negligible Similarly, beingblacklistedby the Pars MOU  such, thiscost componeris left out of the analysis.
may cause the insurance premium of the vessel to

drasticallyincrease Assumption IV: Fuel consumption is

measured from average speed

3.2.6  AnalyticAlssumptions The fuel consumption is measured from an average sailing

The resglts Of_ the analysis rest upon a number of criticgheeq of the vessel. Maintaining a constant speed along the
assumptions included in order tomglify a complex oqq0ls vgage is, however, highly unlikely due to the
relationship between the multiple variables a g¥pprator - ,rent wind and wave conditions Because fuel

must takeinto account. These assumption§ nsayplify  consunption is exponentidy correlatedwith the voyage

the results of the analysibut are necessariy order to speed, the fuel consumption of the average speed
establish a calculable framewotk thefollowing section, negatively biased and may therefore be higher in a real
the asumptions and the rationale behind them aigenario. These volatiliiehiowever,shouldbe relatively
presented. minor in comparison to the total fuel related costs and are

Assumption I: Fuel consumption left out of this analysis for simplicity.

when calling at a port is assumed to Assumption V: No dual fuel for LNG
be zero vessels

To reduce unnecessary complexity, it is assumed that g\ce the engine has been retrofitted to operate on LNG, it
fuel is consumed when entering, berthing, or exiting & POk assumed that the vessel will operate solely on LNG.
Although this statement clearly does not reflect the reﬁllthough engines that are able to run on both LNG and
world, the vessel operates at very slow speeds apfnyentional fuel is a technological possibility, the
generally consumes a negligible portion of fuel whegignificantly higher retrdf cost compared to that of a
calling and berthing. scrubber will cause the LNG option to be unfeasible unless
the mile costs of burning LNG is less than that of HFO,

Assumption II: No regional fuel ) )
consequently making HFO fuel an economic redundancy.

supply and price imbalances

Assumption VI: Retrofit cost are
financed without issuingebt

It is assumedhat the type of fuel consumed by the vessel
is readily available when calling a port and that the fuel

price remains the same for all the ports that are included e total costs of retrofitting the ships engine, including
this study. The price projections from the EIA are based Gy the material investment and the refit, are assumed to
an average of prices in theSJand regional pricé pe financed without issuing debt, and the CAPEX are
imbalances are therefore not captured in the projectiofssrefore not divided over multiple periods or subject to
adoptedby this study. Since HFO is a global commoditynterest rate paymesit Such an assumption is of course
these price imbalances should not differ significantlyignyy uniikely as the retrofitting costs amount to several
although different levels of taxation may affect thesg,iion USD, and debt and interest repayments may
regional pices. It is therefore worthoting that the fuel harefore cause the conclusions achieved to be positively
pricesin reality may differ,depending on the ports wherey;aseq towards the strategies of retrofittifigee reader is
theexaminedvessels are calling. therefore encouraged toonsider these financing issues

Assumption 111 MGO engine when using the model to access the favourable strategies.

modifications have previously been
installed

Assumption VII: Loss of cargo space
is assumed to be zero

For a _standard engine burning HFO, a sm*elllrofit_ Retrofitting a ship with a scrubber may reduce the total
averaging around 130.000 EUR is needed for the engine gyq4 space dahe ship. In order to estimate the total costs

also be able to bun MGADMA, 2012) Due 10 jhcyrred by such a retrofit, the potential loss of revenue
previousy implemented environmental regulations,\aads to be taken into account.

vessels operating within the ECA zone are forced to burn
MGO when berthing in the ports of the zormmd it is
reasonable to assume that the engine modifications needed
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Source: Scanpix/Iris

On a given containetarrying vessel, up to 0.3 percent of

the cargo capacity is losthen retrofitting the vessel with Assumption IX: Reported fine sizes
a scrubber depending on the size of the vedsu. extra and inspections rates are asseao
space needed to install LNG fuel tanks may result in a loss beconstant regardless gear and

of up to 3 percent on large vessels when retrofitting the ECA zone port

engine to operate on LN@&ndersen et al., 2011) It is assumed that both the inspection rate and fine size

remains constant through the span of this analysis and
therefore does not differ between the different ports within
the ECA zone nor is subject to a dhtening of
enforcement. Given the huge discrepancies in both the
level of enforcement and means of sanctionsigch an
assumption is highly unlikely to haldnd the feasibility of

It is assumed that the vessels examined in this study dhe strategy of nowompliance is therefore highly
previausly built, and therefore not subject to any of thelependent on the poras which the vessel is calling.
modifications relevant to the introduction of theew

Sulphur regulations,except those required to operate or8.2.7 AnalyticResults

MGO. The costs of installing a scrubber or modifying th& he following are the results of the optimal fuel strategy of
engine to operate on LNG are draalig reduced if the shipowner given the different vessels investigated in
installed while the vessel is being bui#tnd reduceshe this study. This is illustrateth figure 38, 3.9 and3.10for
complexities of the decision process of the shimer ship A, B and C respectively.

Thus, it isnot the focal point of this study.

Assumption VIII: All the vessels
examined are not equipped with a
scrubber or LNG engine prior to the
introduction of the nev&ulphur
regulations




42 Looking at Ship A (figure B), it is clear thaMGO in the following a strategy of nooompliance will deter
low price scenarisemains the most favourable strategy ofnoderaely risk-averse shigperators from breaching the
compliance if less than 5 years of operational timenvironmental regulationas such a small cost difference
remains.The strategy of nowompliance does, however, may not justify the risk offines and the subsequent
yields the lowesexpected costs although at a very smaihcrease in the insurance premiuamd/or tle loss of
margin. If more than 5years remainshowever, the environmentally concerned clients.

strategy of LNG outperforms noncompliance as the

strategy yielding the lowest expected costs. Givet the  The larger engine size in comled with areduction in the
infrastructure supporting LNG refuelling capabilities argaroportion of nautical miles tralled within the ECA zone
undedeveloped and not likely to provide the fueteded and thereduced voyage speed of ship B changes the
for the vessel to operat®GO becomes the most viable outcome of the most favourable stratsgigignificantly
strategy of compliance The installation of a scrubber (figure 3.9. Thesealterations inroute speed and engine
proves superiocompared to MGO after 4 and 3 years irspecifications result in both retrofitting strategies to
the low and high price scenariaespectively. This become highly disadvantageoasd both thescrubberand
corresponds ta payback time of 4 and yearsof the LNG strategy are consistently the most expensive
scrubbercompared to that of MG@n the lowand high solutionsin a time frame of more than 10 years.

price scenarias This insignificant cost savings of

NAVIGATINBORERE GULATION! S Ak

35.000.000
30.000.000
25.000.000
[a)
(7))
-]
©
™
§ 20.000.000 NGO (Low)
5 MGO (High)
b7 ) .
S  15.000.000 =Non-Complia
© LNG
Scrubber
10.000.000
5.000.000
0

1 2 3 4 5 6 7 8 9 10
Remaining years of operation

Figure 3.8: Total discounted fuel related costs for Ship A

All costs are measured in constant 301SDwith an annual discount factor of 7.9%he MGO (low) and (high) les describe the costs for the ve
operating solely on MGO in the | ow and high price s ccompbance denotest
corresponding strategies. The MG®IFO fuel spreads are assumed to i#¥02and 30 USD in the low and gh price scenariprespectivelyand the
price for a ton oflow sulphur HFOis 100USD above that of standard HF@dditionally, the fine size is assumed to bé@0 USD with a contri
frequency of 10 percent pEICA zongort visit.

Source: Own calculations
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Figure 3.9: Total discounted fuel related costs for Ship B

All cogs are measured in constant 20$D with an annual discount factor of 7.9%he MGO (low) andhigh) lines describe the costs for the ve
operating solely on MGO in the | ow and high price s ccempbance denotest
corresponding strategies. The MG®IFO fuel spreads are assw to be 200 and 80USD in the low and high price scenariespectively and tt
price for a ton oflow sulphur HFOis 100USD above that of standard HF@dditionally, the fine size is assumed to be 40000 USD with a c
frequency of 10 percent per BGone port visit.

Source: Own calculations
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Figure 3.10: Total discounted fuel related costs for Ship C

All costs are measured in constant 301SDwith an annual discount factor of 7.9%he MGO (low)xnd (high) lines describe the costs for the v
operating solely on MGO in the | ow and high price s ccemphbance derotest
corresponding strategies. The MG®IFO fuel spreads aressumed to be 200 and@BWUSD in the low and high price scenariespectively and tt
price for a ton oflow sulphur HFOis 100USD above that of standard HF@dditionally, the fine size is assumed to be 40000 USD with a c
frequency of 10 percent pECA zone port visit.

Source: Own calculations
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44 This corresponds to a payback time of more than 10 yeatsategies of the shipwners due to the different engine

NAVIGATINBORERE GUION AND DEMASK

for both of the retrofits.The few annual port visits within size, annual days spent at sea, time spent in the ECA zone
the ECA zone (14)means that thestrategy of non and different amount of port visits subject to enforcement
compliance is the dominant strategsgardless of how control. The next sections wiliurther analyse the impacts
many operational years remaWith only a few years of of the three major variables on ttstrategic decisian
operational time remainingthis cost difference is These variables are those of the ECA navigation
marginal but this figure eventually rises to a discountedproportion, the fuel spreadsnd thdevel of enforcement.
cost difference of several million USORegardless, the
MGO-based strategiesremain the dominanmodesof 3.2.8 The ECA zone proportion
compliance with the low priceof fuel obviously being The results abovéndicate that majordifferences in the
favourable costs and optimal strategies for vessels exist, depending on
how much time (as a proportion of total operational time)
The relatively lover cost of retrofittingthe engine along is spent inside the ECA zone. Given the variables included
with the higher proportion of time spent in the ECA zondn this study, it is possible to calculate togal fuelrelated
of ship Ccreates atrategy ranking much different to thatcosts of a specific vessel as a function of the proportion of
ship B, closer resembling that of ship(#ee figure 3.10 time spent in the ECA zoneFigure 3.11 and 3.12
illustrates the lifetime fuel related expses for ship A,
As was the case with ship A, tMGO strategy is the least given 5 and 1Qemaining operational years of the ship,
costly stratgy of compliancen the short tomedium term respectively. Although changes in the proportion of
in the low fuel price scenario. LNGbecomes the navigation time spent within the ECA zone will inevitably
favourable strategy if more than 7 operation years remaimgsult in changes to the vessel route and destinatios
thus corresponding to a payback time of 7 yeasside assumed that the annual nautical miles sailed for each
from LNG, the strategy ofetrofitting of the ship with a vessel remains constant. Additionallghanges in he
scrubber is similarly feourablecompared to MGGf more  annual number of port visits within the ECA zone are
than 10 and &ervice years remain in the low and highsubject to change if the proportion of time navigating in
MGO price scenarigsrespectively (yieling scrubber the Baltic and North Sealsochangesand the strategy of
payback times of 10 andygars compared to MGO in the noncompliance is therefore excluded from thert due to
respective scenarios). The reduced amount of ECA zotie risk of sanctioningeing a function of annual ECA
port visits by ship C does, however, result in gdarcost zone port visits. From fgure 3.11and 3.12it is evident
difference between the scrubber and -wompliance that the proportion ofiavigation within the ECA zonkas
strategies compared to ship Regardless of how many a significant impact on the outcome of the feasibility of the
service years remains, however, raompliance will be differentstrategies of copliance.
the dominant strategy due to a combination of few ECA
zone port visits anthe limited enforcemenbn each port If only five years of service period remains for ship A, the
visit. retrofit of a scrubber is advantageous woning onLNG
under the following conditionswvhen a minimum of 60
Although only three different case ships were examinguoercent of the navigation time is spent in the ECA and
above, the results from tranalysisindicate that retrofits price of MGO is high, or wher80 percent of the
are more favourable on smaller vessels due to tmavigation time is spent in the ECA zoaed the price of
diseconomies of scale of the retrofitting costs repooted MGO is low. The recent drop in the oil price and the
DMA (2012). Additionally, the choice between the MGOMGO-HFO spread cases the retrofit of a scrubber to only
and the scrubber solution is highly dependent on thee advantageous to low priced MGO if more than 85 % of
proportion of operational time spent within the newlthe time is spenwithin the ECA zone.
established ECA zone. The calculasosiso indicatehat
the lax enforcement proceduredlie ECA zone implicitly If 10 operational yearsemain,the larger amount of time
promotes the strategy of n@ompliance forrisk neutral that the initial investment iannualized acrossauseshe
ship-owners,who potentiallygain a cost adantage vis&  strategy of MGO toonly remain advantageougo the
vis compliant shipoperators The three case vesselsscrubberiif less tham0 and 6(percent is spent in the ECA
examined above are, however, adgufficient foundation zonein the high and low prigeespectivelyFor LNG, his
upon whch we cardraw direct conclusions on the optimalrespectivelychangsto 20 and 3%with high and low price.
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Figure 3.11: Fuel related expenses over 5 years depending on ECA zone navigatiahijprA

All costs are measured in constant 301SDwith an annual discount factor of 7.%he figure illustrates the total discounted fuel related costs o
A after 5 years given an annual voyage distance of 102,2Ghdeamn averagespeed of 15 knot¥he MGO (low) and (high) lines describe the cost
the vessel operating solely on MGO in the |l ow and hi gNGpridece
corresponding strategies. The MG®IFO fuel spreads are aamed to be@ and 30 USD in the low and high price scenariespectively and tt
price for a ton of low SulphudFO is 100USD above that of standard HFO.

Source: Own calculations
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Figure 3.12: Fuel related expenses over Y@ars depending on ECA zone navigation for ship A

All coss are measured in constant 20WISDwith an annual discount factor of 7.%he figure illustrates the total discounted fuel related costs o
A after 0 years given anranual voyage distance of 102,20 and anaveragespeed of 15 knat§he MGO (low) and (high) lines describe the ¢
for the vessel operating solely on MGO in the | ow and AL bhBtesgh
corresponding strategies. The MG®IFO fuel spreads are assumed to 180 2nd 30 USD in the low and high price scenariespectively and tt
price for a ton of low SulphuiFO is 100USD above that of standard HFO.

Source: Own calculations
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Figure 3.13. Fuel relatedexpenses ovet0years dependingmECA zone navigation for shijB

All cogs are measured in constant 200$Dwith an annual discount factor of 7.%he figure illustrateshe total discounted fuel related costs loip
B after 10years given an annual voyage distan¢88,452nm,an averagespeed of 11.&nots. The MGO (low) and (high) lines describe the cos
the vessel operating solely on MGO in the low and higheprics cenari os respectively while the
corresponding strategies. The MG®IFO fuel spreads are assumed to i 2nd 30 USD in the low and high price scenariespectively and tt
price for a ton of low SulpltHFO is 100USD above that of standard HFO.

Source: Own calculations
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Figure 3.14: Fuel related expenses over Y@ars dependingmECA zone navigation for ship C

All cogs are measured in consta2®13USDwith an annual discount factor of 7.%he figure illustrates the total discaed fuel related costs of sl
C after 10years given an annual voyage distanc8%858 nm andan averagespeed of 11.&nots The MGO (low) and (high) lines desceitthe cos
for the vessel operating solely on MGO in the | ow and RALYBOPpI
corresponding strategies. The MG®IFO fuel spreads are assumed to 180 2nd 30 USD in the lowand high price scenarjagespectively and tt
price for a ton of low SulphuiFO is 100USD above that of standard HFO.

Source: Own calculations




The price clearly reveals thanhajor cost savingsare smaller vessels due to the lower yield of the engin47
possible on smaller vessels if the price of LK&nains required for propulsion andconsequently, the lower
lower than that of HFO and sufficient infrastructure foretrofitting costs. The price spreads between the differefit
refuelling becomes available in the future. fuel types also have a large impact on the strategy ranki
as aprice increase oMGO relative to that of HFO and
It is, however, worthinvestigating whether the larger andLNG would result inthe strategies of retrofits to be
smaller engine size of shiB and C. respectively, in considerable more attractive for vesseish only partial
combination with thereduced vosige speeds and annualoperationswithin the ECA zone
mileage will affect these critical ECA zone breaken
points®. Intuitively, thedifferent enginesizes should cause 3.2.9 The Role of Fuel Spreads
the retrofits to becoméess ormore favourableand a From the previous chapteitsis evident that he costs of
different fraction of total voyage distance within the ECAretrofitting the vessels constitun enormoudinancial
zore should therefore be necessary for the retrofiturden to the shipwner In order to ensure that a retrofit
strategies to become favourable (although the reduced fuéll minimize costs in the long run, the operatoust
consumption will also lower the direct fuel cost toacquire knowledge of the future price level of the different
investment cost ratio favouring MGO). lllustrated infuel types This is especially the case with the spread
figures 3.14 and 3.15s the tothfuel rdated expenses between HFO and MGO, but the spread between HFO and
afterl0y ear s &6 o p e BamdC, mspecfively s bNGbecomes equally important if future development in
infrastructure for LNG refuelling and storage facilities
From figure3.13it is evident that théarger size of ship B becomes realityFrom thefindings of the previous two
relative to that of ship Aand the higher retrofit costs sectionsit is clear that the price of MGO needs to remain
resulting from the increased engine size increases the the current low leveln order to continuously be a
feasbility of MGO for navigation within the ECA zone feasiblestrategy forshipsA and C.It is common to all
The total costs of both retrofits are almost identical angesselghat the MGOstrategybecomes less advantageous
does not become favourable unless the ship B operatee more years of operation the vessel has left. This is
more than 45 and 70 % of the time within the ECA zone inecausdhe ship operatohasmore time to benefit of the
the high and low price scenariosspectively. lower variable fuel costs incurretty the retrofitting
Figure 3.1l4reveals that the combination of a reducedtrategies as well as therotluction of the globaBulphur
engine size and much lower fuel consumption causes thegulation in 2020.Further, the maximum fuel spread
critical points for ship C to be close to identical to those afeeded for MGO to remain advantageous depends
ship A. This is despite the total costs of the differertritically on the amount of navigation spent within the
strategies aér 10 years of ship A are almost double thoseCA. For example, the pricef MGO compared to HFO
of ship C. For ship C, the scrubber strateggy needs to be signdantly lower for MGO to become the
advantageous to MGO if more than 40 and 60 percent fafvourable strategy for ship ik the long runwhile MGO
navigation time is within the ECA zone in the high andvill remain the dominant strategy fehip B even though
low price scenarios, respectively. For the LNG siggt anincrease in the same price spreaaly occur.
these critical points are reduced to 30 and 45 % in the
above mentioned price scenarios. Figure 3.5, 3.16 and 3.17lustrate the total fuel related
costsas a function of remaining service years for shjiBA
After comparing the ophal strategiegor ship A Band C and G respectively, given and MGO price that result in
over a 10 year perioés a function of the fraction of MGO becoming favourable to the retrofit strategié®m
navigationwithin the ECA zoneit is evidentthatretrofits  figure 3.15 it is evident that a dramatic reduction ireth
becomes increasingly profitable as the percentage pfice of MGO relative to that of the alternative fuels are
voyage time spent wiin the ECA zone becomes greaterequired for MGO to become thdominant strategy after
and more operational years remain (note difference 10 years of operation. For MGO to become advantageous
between figures 3.11 and 3)12Additionally, the over the scrubber strategy, a price spread5 USD is
retrofitting costs for boththe scrubber and LNG enginerequired (illustrated by thé i nv&GO fthighp i n fi gur
solutions appear to be considerably more attractive @&15) while a MGOi HFO price spread afnly 105USD
is required for MGO to be dominant over thdG strategy

15 Recall that ship B and @oth operates at an averagel d e pi ¢t e d M®Q/(lowph ei nl Bfifjeg uir e
speed of 11.5 knots compared to 15 knots of ship A
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Figure 3.15: Total discounted fuel related costs with alternative MGO prices for Ship A

All costs are measured in constant 301SD with an annual discount factor of 7. he MGO (low) and (high) lines describe the costs for the
operating solely on MGO intHeow and high price scenarios respect i v e-tomnplianteidénetest
corresponding strategies. The MGQHFO fuel spreads are assumed to be 105 and 155 USD in the low and high price seespsotively andhe
price for a ton of low SulphudFO is 100 USD above that of standard HFO.

Source: Own calculations

45.000.000
40.000.000
35.000.000
o
% 30.000.000
é 25.000.000 MGO (Low)
& R MGO (High)
&  20.000.000 = Non-Compli
[72)
5 LNG
O 15.000.000
Scrubber
10.000.000
5.000.000
0
1 2 3 4 5 6 7 8 9 10

Remaining years of operation

Figure 3.16: Total discounted fuel related costs with alternative MGO prices for Ship B

All costs are measured in constant 2013 U&Eh an annual discount factor of 7.9%he MGO (low) and (high) lines describe the costs for the »
operating solely on MGO in the Il ow and high piiiN®@0 sa-eungi&hoeasnotest¢
corresponding strategies. The MGQHFO fuel spreads are assumed to be 520 and 600 USD in the low and high price secespsotively and tt
price for a ton of low SulphudFO is 100 USD above that of standard HFO.

Source: Own calculations
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Figure 3.17: Total discounted fuel related costs with alternative MGO prices for Ship C

All costs are measured in constant 2014 USD. The MGO (low) and (highyléeesbe the costs for the vessel operating solely on MGO in the Ic
high price scenarios respecti vely whcorhpkance tierote$ thencerespdnding stlategeesl Thé &
HFO fuel spreads are assumed to be &88 200USD in the low and high price scenario respectively while the LMEO spread is assumed to ¥
50 USD and the price for a ton of low Sulphur is 25 USD above that of standard HFO.

Source: Own calculations

For ship B thecritical fuel spreads changes significantlyclearly illustrates how the low proportion of time spent
as MGO is by far the most favourable strategy ofwithin the ECA zone of ship B affects the optimal strategy
compliance regardless of the amount of remaining servifer the shipoperator, as MGO will remain advantageous
years. MGO remains advantageous after0 lyears over the scrubber even with a severe increase in the price
compared to the scrubber even with a MGBFO price spread. With even fewer emtionalyears remaining, this
sprea of 60 USD (depi c Médhighp 1 maximlm cntieal piice spread increases even further.
figure 3.16) while the maximunprice spreadllowed for
MGO to continuously remain favourabtever LNG takes a It is, however, also worth emphasizitite large impact the
slightly lower value at 53QJSD (illustrated by the line recent glut in the oil price has on the results of this
AMGO (lowp i n 3fld).gur e analysis. A return of the price of oil and consedlyethe
MGO T HFO price spread to previous high levels would
The citical fuel spreads for ship C closely resemble thoseause the strategies of retrofits to become increasingly
of ship A, with a maximum MGQO HFO spread of 200 more feasible for vessels with a large degree of operations
USD for MGO to remain advantageous to LNifRustrated within the ECA zones. This is especially true for the LNG
by t h &GO (lowxe ifin 3fl7) whilerthds critical retrofit strategy ashe LNG price may not increase at the
spread is reduced to 135 USD for therubber retrofit same pace as that of oil. This is further emphasized by the
(depict edM®(highh ei h i3l g ér e fact that engines operating on LNG offer increased fuel
efficiencyt®. Should the price of oil and HFO drop further
The higher values of the critical spreads of ship @ a level whee it was on par with that dfENG when
compared to ship A, reflects the reduced navigation tinmaeasured by energy content, th&lG strategy would
within the ECA zone and the corresponding reduced need

. . 8For example, ship B only requires approximately 800
for operating onMGO compa!’ed. Thesg differences are?(ilograms of LNG to cover a distance of 10 nm compared
even more profound when taking ship B into accolihts  to 950 kilograms of HFO if a scrubber is installed.




50 become highly unfeasible compared to the scrubber dueth® vessel having the lowest incentive to complyat is,

the much higher retrofitting costs of the LNG enginghe optimal fine size for a vessel operating solely within

conversion compared to installing a scrubber. In theske ECA zone will most likely be lower compared to that

examples, focus was on the iompal strategies of of a vessel only visiting the ECA zone once a month.

compliance. However, as noted above, it is evident that tielditionally, fluctuations in fuel prices and retrofitting

strategy of norcompliance in some scenarios remainedosts will also impact the level of such an optimal fine

superiorto that of compliance. In the next section, theaize Taken together, this implies that itimmpossible to

required level of enforcement needed in order to detdetermine an optimal enforcemeiihe complex situation

cheating wi be determined. faced by the policy makers is illustrated bguation3.2
belowt”.

3.2.10 The optimal level of enforcement

From the results earlier in this analysis it was evident that Y& "0r & Q&YE MY&; o}

the current low fine size in combination with a low

frequency of enforcement results in tegategy of non "0 "oQ&yma Q

compliance offering large costavings compared to the. -0: i n Qb @0

strategies of complianceAlthough it is reasonable to "Y& "Or  "YOQ&) (b & oGigoE &) € & & WODEIRQ G |

assume that a majority of the stipners operating in the "Y§  "YQfD ¢ 0gd 00Mi Gi 6 O O NIM BWRARI QG i

Baltic and North Sea ECA zone will comply with the newYég; CQHO ¢ OGrEd £0°HM0 O 01 ¢ GMOEAIQ D1

Sulphur regulationsregardless of the enforcement level

the risk arises that a significant number ofmqmanies may Simplified, the above equation statdmt for a vessel with

decide to disregard the rules in order to increase financeh optimal compliance strategy equallitegal costsof 20

profits. Financial constraints due the recent meagre yearsllion USD while having only total costs of 10 million

in the shipping market in combination with the limitedfor non-complying thelevel of sanctioningwill have to be

enfarcement procedures hawgven ship-owners alarge sufficiently high such that the expected costs for-non

incentive to adopthe strategy of newompliance.Thus, compliance will equal the 20 milliodSD during a similar

an increase in the sanctioning of poomplying ship time period(Stigler, 1971)

owners is necessary to ensure that the SOx emission

regulations are observed by the vessels, as well @ke complexitis of determining an optimal fine size is

maintaining an evironment of fair competition within the exemplifiedby the different fine sizes needed to deter the

ECA zone. operators of each of the three examined vessels from non
complying, illustrated in tabl8.7.

In the framework of this analysishere are three ways to

ensure that nonompliance will not remain the strategy From the calculated fine sizes, it becomes clear that the

with the lowest expected costs. The first is an increase liarge discrepancy in the annual amount of port visits by

the fine size, thesecondis an increase in the inspectionship A and the other two vessels results in major fine size

ratio, and the third is a combination of the above twdifferences. For ship A, the optimal fine size is

methods. approximately40 and 25thousand USD after 5 and1
years of operatigrrespectively, give at 204 annual port

An optimal level of the size of the fine is always subject toisits. This is increased to 200 and 380 thousand USD for

interpretation since some policy makers will argue that aship B having only 14 annual ECA zone port callings.

infinitely high fine size will forceall shipowners to

comply, while more moderate policymakers may arguddditionally, it is clear that the optimal fine size is reduced

that an optimal fine size just needs to ensure that tfier vessels A and B when a larger amount of operational

strategy of norcompliance will be equally as expensive ayears remains. This is caused by the larger cost savings

the cheapest strategy of abatement. Determining such achieved when operating with a scrubber due to having a

optimal fine &e is, however, made difficult by the factlarger amount of years to negate the significant retrofitting

that ships have different specifications and routes, thessts. For ship B the compliance strategy with the lowest

requiring the policy makers to adjust the optimal fine size

for each vessel caught neomplying or alternatively 17 gince the LNGstrategy is not readily feasible the

determining the optimal fine size frofet specifications of strategy is excluded to compare rommpliance with the
currently feasible strategies of compliance.
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Dominant strate¢ Approximate op Dominasttategy of Approximate optimg
compliance after £ Fine Size after 5 compliance after 1{  Size after 10 yea

Table 3.7: Optimal Fine sizes for the ships examined

Fine sizes are measured 2914 constant USD. An inspection ratio of 10 percent per ECA zone port visit is as:
while the LNG strategy is excluded.

Source: Own calculations

costs remain that of MG@nd the increase in the optimalthe end of her service period and retrofitithe vessel
fine size is therefore caused by the projected increasehiacauseof the Sulphurregulations would therefore prove
the oil price and consequently the HR@5O fuel price to beunfeasible

spread. In addition tothe two vessels serving th@relleboig-

It is important to note that the calculations of the optimabassnitz route, Stena Lingperatestwo RoPaxvessels
fine sizes rests on the assumption that port state authoritietween Trelleborg and the port of Rostock, sihdéss
will not be able to differentiate between previously nonthan 150 kilometres from the port of Sassnitzluding
complying vessels. Further, the policy makers face he @ Tr thiedvesbels isagvicethe route between
asymmetric information,as it is questionable whetherthe port of Trelleborg and theorthern coast of Pomerian
public authorities have information regarding therhe twoRoPaxvessels servicing the TrelleboirgRrostock

THE MARKET RERFPHESTRAOEGEBERA
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=

remaining operational period of the vessel. rout e ar e t h-& o r fpMentkelrenmdb ur g d
ASk-neodo at 37, 9 8 7Tnes,aespkctivelg , 960

Since it is evident that there is no level of enforcemergoth arebuilt in the late90swhi | e t he fSass
which would be optimal for all vessels, it is clear thathe route to Sassnitz is bdtrger and newer compared to
determining theenforcement level is as much a politicalt he ATr el |l ebor go.
choice as it is an economic one. According to Jesper Walterson, head of corporate
communications in Stena Line, the downsizing is the result
3.2.11 Examining the strategy of termination: Stenaok@m@lanned cost reduction of 450 million SEK previously
As demonstrated above, the introduction of the neimitiated. Walterson also mentions thdtet introduction of
Sulphur regulations will result i significant incease in the Sulphurregulations played a major role in the decision
the fuel relatedexpenses of the shipping companieprocess (Louise VogdrupSchmidt, 2014) The
operating in the Baltic and North SeAs formulated combination of thel T r e | |beilgcan aging ship and
earlier, shipoperators have the possibility avoidthese the fact that the company operates along both larger and
extra costs by adopting the strategy of ceasing operatiomswer RoPawessels on similar routes makes it clear that
within the ECA zone aneither relocating their assets toretiring the vessel was an obvious choice for Stena Line.
other markets or terminate operations all together by
selling thér ships At present, a majority of the shipping
companies operating within the Baltic and North Sea has
optedto complyand continue operations within tfeCA
zone by installing a scrubber or fuel switching to MG
and relatively few changes to route networks has be
announced.One of the shipping companiethat has
announced reduction in their route network is Stena Lin
who recently announced the layaff 800 employees as
well as the withdrawal of one of the ferries operating tE==
route between Trelleborg and the Polrt of Sassnitz
(Louise VogdrupSchmidt, 2014)
The ferry being retired is the 10,882 gross ®aPax -
ATrell eborgod cor(rSﬁehasLmé,d(}lmﬂThien Sltgesnza Line fATrelle
With a vessel age of 32 ycRu@ésyostertalifPublidPhétd LibspP or g

nit
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Figure 3.18: Average total costand marginal revenue functions after thimtroduction of the Sulphur regulations
After the introduction of the regulations the marginal reveueve will never exceed the average total cost curve
the vessel will therefore operate with a loss regardless of the amount of cargo transported (Q).

Source: Own illustrations.
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Figure 3.19: Average total cost and marginal revenue curves prior to the introduction of the Sulphur regulation
Prior to the introduction of the regulations the marginal reverueve exceés the average total cost curve after
intersection of the curves. Operat®are therefore profitable as long as the amount of cargo transported exce
intersection of the two curves.

Source: Own illustrations.




This illustrates perfectly how a shipping company canage, distance sailed withthe ECA zone, and finally the 53
adopt the fifth strategy, namely that of termination o$everity and frequency of the enforcement of the Sulphur
operations. regulation. %
o

The rationale behind Stena lines decision to withdraw thghe strategy of MGO was found the be the moauhj
ATrell eborgd can be e x p | stiaightfatward of thet stratezg tio mdopl eespscilly forn 9 t he
average costs of operating the vesflektrated by the agng ships where a limited number of years wer
figures 3.18 and 3.19 Figure 3.18illustrates the average available to compensate for the large investment costséf
total costs and marginal revenue of an ageing vesshe scrubberBecause the fuel costs of substituting HF
operating within the ECA zone before and after thaith the more expensive MGO progressively increas
introduction of theSulphur regulations, respectivelynl with the distances sailed within the SECA (compared
figure 3.19the extra fuel related costs shifts the averagthe fixed investment costs of thetrofits), the strategy of
total cost curve upwards, while the correspondinflGO was found to beincreasingly advantageous for
increases in the freight rates adopted by the industrgssels mainly operating outside of the ECA zohke
equally cause an upwards shift the marginal revenue recent glut in the price of oil, however, even resulted in
line. MGO being the favourable strategy of compliance for

ships solelyoperating within the ECA zonenithe low
Although both lines shift upwards after the introduction oprice spread scenarid more than 5 operational years
the new regulatory scheme, the average costs of the ageiagain. Additionally it was found that for vessels
vessel increases relatively more compared to the revenoperating a majority of the time outside of the ECA zone
This causes the average total cost curve to exceed thaMiBEO will remain the dominant strateggven with a
the marginal revenuethereby rendering the vesseldrastic increase in the price of MGO relative to the other
economically unfeasible. If the increase in the fuel relatefdel types.These results fit into the strategies adapted by
costs is indeed the reason for the premature retirementtbé major global shipping companissch as Maersk and
the ATrell ebor god,Sulghirregulationt Hapdglloyt whm bothdvdve ¢hdserno burn MGO/MDO
in the Baltic and Nordic Seas does not ordggluce the when operating within the estatfied ECA zones in order
emission of particles into the atmosphere by improvementis comply with the new sulphur regulations
in fuel types, but also bforcing a modernization of the
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merchanftleet operating within the ECA zone. The alternative strategies of compliance involving the
retrofit of a scrubber or LNG engine becomes increasingly
3.2.12 Implications and Conclusion favourable compared to using MGO, as the fraction of the

The introduction of the Sulphur regulations in 2019l wi voyage days spentvithin the ECA zone increases.
result in significant increases in the annual fuel relatefldditionally, the scrubber and LNG solutions are more
costs for shipwners operating within the Baltic andfavourable on vessels of smaller tonnage due to the
North Sea. The magnitude of these fuel related costmoportionally larger investment costs associated with the
however, critically depends on what strategy the -shipetrofitting of larger vessels. Lastly, retrofits are
owner adopts. These strategiaslide the retrofitting of a favourable on younger vessels with at least 5 years of
scrubber or LNG engine, substituting HFO with MGOremaining operational time, due to having more service
when inside the ECA zone, violating the new regulationgears to take advantagetbe reduced operational costs of
by continuously burning HFOor a mix between two or burning HFO or LNG

several of these strategies.

Throughout this analysis, three diéat ships of different Of the two forms of retrofits examiddn this study, LNG
sizes and routes were examined in order to demonstratas found & outperform the scrubber strategy on all
how the different specifications of the vessels affected tleeonomic aspects unless only a few operational years
shipoper at or so opti mal st r eemangNG as the maostecesp affective strategy crititalye
introduction of the sulphur regulations in the Baltic andiinges on the price spread between standard HFO and
North Sea. The results revealed that in addition to the pri¢dG due to the retrofit cost of the engine to e on
differences between standard HFO and MGO / LNG, tHeNG being higher than that of installing a scrubber. In this
optimal strategy depends on a multitude of factors whicinalysisthe priceof LNG per energy content was slightly
includes the costs of retrofitting the engine, vessel size alwver than that of HFOand while such a scenario is




54 plausible in some regions of the world it is by no means@mpetition in favour of those firms who disregard
globally applicake conclusion. Thus, the feasibility of Sulphur regulation. Such a scenario does not reward
operating on LNG therefore depends on the regionabmpliance and may end up forcing compliant ship
pricing of LNG. Additionally, the LNG ship fuel owners out of the shipping marksithin the ECA zone. If
technology s not gained a wide popularitshich results compliant shipowners are forced out of the SECA, the
in a significant lack of infrastructure supporting LNGcompetition will not only be weakened but the emissions
refuelling capabilities in virtually all major ports locatedof sulphuric particles in the SECA may also remain at the
within the ECA zone. While LNG remains the more cosprevious level. This negates the positive effects of
effective solution of the retrofits (notwithstanding theregulationthat would otherwise have been achieved. It is
associated uncertainty), the fuel related costs of operatititerefore paramount for the maritime authorities of the
with a scrubber are only nginally higher, resulting in the SECA to facilitate an effective enforcement scheme such
retrofit of a scrubber to be the choice for risk averse-shithat competition on the SECA remains fair, as it is possible
owners operating vessels with projected fuel related codtst several shipperators are curent |y adopting
of MGO exceeding those of a retrofit. and -apmaadh, and refrain from complying with the
new regulations until sufficient enforcement is
These results go in line with the strategies adopted loyplemented
several ship companies operating primarily on short sea
routes within the Baltic and North Sea such as DFDShe last strategy option difie ship operatas the decision
Brittany and Carnival. However, it is of importance thato adopt the strategy of termination. This studyydmiefly
several major companies operatipgmarily within the touches on the choice of terminating previous routes and
ECA zone, such as Stena Line, has not adopted thetivities in the ECA zone altogether. If the shipner
scrubber strategyalthough parts of their fleeremain deems the additional costs of compliance too high, the ship
relatively youngwith many remaining operational years owner can withdraw from the area by relocating to a non
per ship This may in part ba product ofthe recent fall in SECA region or imply sell the vessel. While such
the MGO pricespreadcombined witha O wa i t- atratbgies &rendost advantageous for aging vessels with a
approach, but for some companies this may also be causégh level of fuel consumption and where the payback
by the chartering agreements where the ships operatottime of the costs retrofit surpasses the remaining
not the owner. This creates a situation of moral hazard egerational time of the vessel, the benefits and
the ship owner will have no incentive to pfay a retrofit disadvantags of these decision choices remains outside of
as the ship charterer will obtain all the benefits of reducdte quantitative analysis of this study and is therefore
fuel costs. Conversely, ship operators chartering theubject to further research.
vessels for a limited amount of time will have no incentive
to pay the large investment costs and consequenffyom the results of this analysis it is clear that no fuel
continue opeaating on HFO (norcompliance) or switch to strategy is truly dominant and that a multitude of variables
MGO. impact the cost structures of ship operators navigating the
ECA zone. The oil and gas prices are highly volatile and
The fourth shipowner response examined in this studyherefore have the potential to dramatically alter the
was the strategy of continued operation in the SECA whilmnclusions of this analysis in a short period of time. The
not complying with the sulphur regulations. Even thougbalculations employed bhe follow the dramatic
the inspection rate adopted for thisidt exceeded past developments in oil prices which unfolded during the latter
observations in the ports of the ECA zdsee chapter 4) part of 2015. It is, however, important to note that if the oil
the strategy of nooompliance was found to incur lessprice reverts back to the 201evels relative to natural gas
costs to the shipwner compared to both the retrofit of aprices, it is possible for shipwners to obtai extreme cost
scrubber and fuel switching to MGO. The feasibility of theadvantages by retrofitting the ship engines to operate on
stratggy of norcompliance is reduced as the average fineNG. The reader is advised to review the calculations
size, inspection rate and ports visits increase, but tipeesented here as oil price projections are updated. Ship
current lax enforcement results in a significant cogiperators successfully anticipating the future oil and gas
reduction for norcompliers compared to compliers. Theserice develpment are therefore well equipped to secure
results may have a profound impaab ¢the compliant huge cost savings and ensure a competitive edge in the
shipping firms operating within the ECA zone, shiftingindustry by adopting the favourable fuel type strategies.
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CREATE INCEMTINAY EODREABING
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Applying a theoretic frameworko describethe optimal Regulators are motivated to limit a negative externality,
regulationfrom a hierarchical perspectivie deter non until the marginal harm is equal to the marginal benefit. To
compl i ance, Ga ory of BCeirnek arrd 6 ensuret cngpliance, regulators can employ two strategies:
Punishmentanbe applied The theory seek® urderstand increasing the detection rafp) or the penalization (F).
stakehol dersdé economical Aceadndangy fo ahe rtheorygfines eare the ku@able soluttbm t i o
provided by the state&st akehol der 6 s b e Whewagentsare riskiavetseand ié thdy are tiskseeking
their economical rational decision process, as they seekthen high enforcement is the optimal strat€@y Becker,
maximize their value(G. S. Becker, 1974; G. Becker,1968)
1968)
Having understood thebasic conflicts of interest in
Considering vessels as agents, they operate independeiritgrnational  maritime regulation and achieving
of ownership and governance structure. With States as tt@mpliance, this section seeksto conceptualize the
principals, we assumed them to act in a widmat regulatoy environment in the EuropedfCA. Firstly, the
maximizes the chance that agents comply with the marketforcement provisions of states according tioe
they create. eory designates thagentswill consider the International Maritime Organization (IMO)will be
cost and benefits oéll possibleactiors they can take. presented Understanding these provisions allows the
Non-compliance will happen if the agent gains moreeader to understand hothe market is regulated and
benefit from evasion, thate risk of detection and impact enforced by the stateSecondly, the EU directiven SO
of penalization. Thus the optimal decision for a risk neutramissions will be examineds the directive has a high
agentis thatthe cost saved by nezompliance (A), being impact on the Baltic Sea, given the amount of European
higher than the probability of detection (p) times thetates around the coabtaving clarified the provisions of
penalization (F). To capture the behaviour grais of the enforcement actors and the implementation of
agents, a premium value can be introduced to captureléfislation, the third section will elaborate on uncertainties
agents behaviour is defined as risk averse or risk seekimgrelation to the enforcement level and twresponding
(G. Becker, 1968; Eisenhardt, 1989) industry response to suchncertaities Returning to
Becker, effective enforcemei# built around penalization
and the probability of getting caught, a tension that will be
Risk neutral: A > pF explored in the last part of this sectiomhis should
hopefully provide insights f

Risk averse: A + ¢ > pF i
world, for both states and shgperators.

Risk seeking: A > pF +c




4.1 UNITERATIONS CONVEAWODFslate can also investigate discharge from vessels on &7
THE SEA ENFORPIEMERIONS behalf of other states, including investigation requests by

, . ) the flag statdUNCLOS, art. 218)
United Nations Convention Law of the Sea (UNCLOS)

55
defines right and responsibilities of nations in respect ﬁo I : . Lo O

T nvestigation of vessel compliance is primarily doné:
the natural resources, utilization of the ocean and o

- i ] i examining bunker logs. However, if thedegs are
guidelines of environmental preserga The UN itself . - . T
insufficient or show nortompliance, then bunker samples.,

: o . . L
does not emplgy the c.onvennon,. asitis opergtlonahzed %¥e taken to test the quality of the bunker. The article
the IMO, the international whaling commissjoend the

international seabed authority. Thisportfocuses on the

REC

provides enforcement provisions for Pstates in the

| MO y . ¢ h - tBaItic tSea to e[[n‘orce SECtA_reguIation. It is evident that ¢
o as | 'S € . ncomp e, PSriStates ' have Thamdst difed npkgflysical %ehidtBment” 2 1!
within the scope of vessel operations. To define .
_power on vessels, as they constitute the gateway for

enforcement efforts, Part Xll, Section 6 of UNCLOS Isvessels cargeUNCLOS, art 218)

concerned with the environmental protection enforcement
of vessels. It provides environmental responsibilities an
P b 3.1.3 Coastal state role

enforcement provisions for FlagpoastaJanFi .PortStates. Article 220, Enforcement by Coastal States, provides
Coastal and PoriStates share some provisions, governed

) i ! .. Ccoastal states provisions for monitoring complianite.
by Section 7Safeguardswhich defines states provisions . . . o
) s ) - allows inspection of vessels passing the territorial waters
for vessel investigatiofinited Nations, 1982)

and EEZ of a coastal state, if there are clear grounds for
believing that a vessel is n@ompliant with international

4.1.1 Flag state role . o . .
Article 217 in UNCLGS states that f tat ) rules and regulation. This is despite the notion of Innocent
e e. n §ae§ a : ag states r.nus en,s’urgassage(UNCLOS, Part I, Section 3), as this can be
compliance by vessels in their registry, to the mternanngl . : . .
Isregarded if evidence supports rmompliance with

rules and standards established by the competen} : . .
rules of prevention or reduction of pollution from vessels.

international organization, to reduce the pollution of thﬁ L .
) ) i B the coastal state is limited in actual enforcement, they
marine environment. Flag states must providgshiith L .
may obtain information from the vessel, and pass on

certificates proving  compliance  with env'ronmemalenforcement to port states. The impact on vessels in the

regulation. These certificates are in turn to be accepted &8CAis that a costal state may, if they have a suspicion

proof of con?p.llance by othgr states, unless there ISir?vestigate any boat that they believe are-oompliant.
credible suspicion of neoompliance.

it iolati ‘ s in thaiegistry. the Fl Coastal states can therefore act as a catalyst to increase
a violation occurs of Vessels In theegistry, the a8 o, a4l enforement of SBlphur emission rules (UNCLOS,

state is the responsible authority and is required to prowg?t_ 220).

effective enforcement. This is irrespectively of where a
violation occurs. If notified of a nenompliant vessel, the 4.1.4 Section 7 Safeguards

flag-state. must providémmediate investigatiorin the For Coastal and PorStates, certain rules apply as to the

matter. Penalties imposed on vessels for violations must be . . .
proceedings on how to exercise their enforcement

adequate in severity to discourage violations where th?

) ) Pprovisions. Article 226 refers tdhe investigation of
occur, this means that penalties should reflect the severify . . . —

] _ : i reign vesse|st stateshat investigation shouldot delay
of the violationi ensuring a certain level of penalties

oY a foreign vessel longer than is essentialvestigation is
across all flag statefer violations. However, the Peror . _ S -
seen as being limited to the examination of certificates,

Costalstate also have capabiliies 1o provide flne?ecords and other documeritsrequired by international
(UNCLOS, art. 217).

rules and standards. Further inspection magdreed out
if, there is a clear ground for believing missing correlation
4.1.2 Port state role iy

between documents and the actual condition of the vessel,

Article 218, Enforcement by port State provides - i S .
o documents are not sufficient to confirm violation oridal
enforcement provisions for port states over vessels

) ) ) Certificates are not carried (UNCLOS, art. 226).
voluntarily entering portlf a port state believes that a
vessel has violated international environmental regmat'OE(elease of invetigated vessels should be made as

it is allowed to investigate any discharges of pollutin ; .
. . o %romptly as possible, following reasonable procedures
elements within the internal waters, territorial sea or

) . such as inspection, bonding or other financial security is
exclusive economic zone of that state. Upon reqaegbrt




58 provided. Only if the direct seaworthiness of the vessel feel (European Parliament & Council of the European
guestionable, regarding its threat to the nmmrinUnion, 2012)

environment, may the vessel be detained until repairs have

been made. This allows states to take administrative

measures to prevent vessels form continuing their voyad@wer delegationof enforcementfrequency adjustments

if they are deemed a threat to the marine environmehBy the commission is defined in article 9 of the directive. It
(UNCLOS, art. 226) states that the actual power delegation to the EU

commission will not be until March 2017, when a report

Article 228 Suspension and restrictions on institution ofvill be published defining thisYet the directive commits
proceedingsprovides the flag state with certain powers tdlember States to establish a tsys of effective,
counterbalance the proceedings of its registered vessdlgportionate and dissuasive penalties for fon
Flag states may contact the Past Coastabtates stating compliance.The former is open for interpretation, which
that they will overtake theproceedings, giving some explains why member states have different approaches to
regulatory power to the Flagfates. The only exceptionsimplementation of the directive.

are if there is major damage to the violated state in _ _ _ .
question, or if the flag state has repeatedly disregarded [{8¢ Penalties determined must be effecfweportionate

obligation to enforce effectively. This ensures that Flagind dissuasive and may i”d“‘_je fines calculated 'i” such a
state must oblige by its obligations and cannot just 42y as to ensure that the fines at least deprive those
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lenient towards vesse(§NCLOS, art. 228) responsible of the economic benefits derived from their
infringement and that those fines gradually increase for
repeated infringments(Directive 2012/33/ElArt. 11, 2.

4.2 SULPHUR REGULATION P s ( )

The International Maritime Organization is mandated b¥ticle 11 Penalties expands on how Member states

the United Nations to regulate marit'irne affairs, p.rOVidi”g;;hould impose penalties for vessels not complying with the
a global regulatory framework. Maritime conventions ar@mission standards set by the EU. The penalties must
developed _W'th states, pro.v.|d|ng the 'MO with @ highefiect the economic gain from cheating, to create a strong
degree of international legitimag. Their framework ,centive for compliance. Currép many  different

provides guidelines and regulation for the maritimeenaiization strategies are present in the SECA, which will
industry through conventions regarding: safety, educatiogg gjaporated below.

navigation (SOLAS) and rmwironmental concerns

(MARPOL). Member States shall take all necessary measures to check

by sampling that th8ulphurc ont ent of fuel sé

MARPOL is operationalized by the IMO Marine gp | pe carried out periodically witkufficient frequency
Environment Protection Gomittee (MEPC), with Section 4 quantities in such a way that the samples are

VI of MARPOL focusing on Sulphur emissions. When thi§gpresentative of the fuel examined, and in the case of

section was ratified in 2005, it provided the option tQ,arine fuel, of the fuel being used by vessels while in
create Sulphur emission control areas, which Welg o\ ant sea areas and portart. 6, 1.)

introduced in the Baltic Sea and anou the North
American continen Article 6, Sampling and analigs dictates how member
states must enforce control 8lilphurcontent of bunker
The EU Sulphur Directivewas used toimplement fyels, as differenSulphuremission limits are enforced in
MARPOL Annex VI into national lawof EU member the SECA.Section 1.a. dictates that sampling methods
states around the Baltievith alarge amount of the states should be: the ships log books, bunker delivery notes or
surrounding the Baltic Sea are EU membéhis allowed  samping fuel in the tanks. 1.b, provides the Commission
for harmonization of enforcement prets, perhaps with the empowerment to adopt implementing acts
ensuring a level playing field. The 2012 amendmerdoncerning the frequency of sampling, the sampling
directive works with three areas of interest for the industiyiethods and the definition of a sample representative of
operating in the SECA zone: Enforcement of by membefe fuel examined. In the directives currentrip bunker

states, Directive commissions influence on thisamples are deemed as the strongest proof of violation.
enforcement and a clause aeding the Supply of bunker
Enforcement should therefore reach equilibrium within the




SECA, when compliance is the only viable option, iimportant global actor. There has been some critique of t59
regulation reflects how the implementation will be in reatommssion by Greenl0, an organization for the ten

life. The Commissin can create a unified enforcement, byiggest environmental NGOs. Green10 stated in a comm
controlling the frequency of the enforcement and makinge t t er @& rstrocdndern over PresideBlect @

sure that member states penalize policy deters- nohuncker 6s attempt t o dowhgr a
compliance. Critique of the directive is how states interpr&urope and asks the European Parliament to rejbet E
penalties as proportionate and able to deteratgpl Co mmi s (&ieenb002014)This critique was coined ati
infringements. The EU has the hard legislative powethe creation of the commission, and adaptations have been
however soft power organizations like the Helsinkmade to prioritize sustainability.

commission (HELCOM) are important in atng the

level playing field. Sulphur emissions have become a worry tfe
commission, and in November 2015 Romania was referred
4.3 IMPLEMENTAFKCNECA to the Court of Justice of the EU over failure to transpose

A list of uncertain elements affects the implettagion of the EU Sulphur regulation3hey were referred due to the
the SECA. Uncertainties arise in the regional geopoliticdnportance of adherence to the standard, which aligns the
situation, the new EU commission and the role of states /) With the standardsreated by the IMO(European
regional forum HELCOM. The individual national Commission, 2015b)

commitments to enforcement the SECA creates

uncertainty for the harmonized implemtation. Member The development and adoption of EU regulation 2015/757,
states pushing for technological innovation can increa§® reduction of carbon dioxide essions, supports that

enforcement by making it more cost efficient. shipping emissions are indeed in focus. The EU legal
framework, active for all European waters by 2018, forces
4.3.1 EU Commission all vessels above 5000 gross tons to monitor, report and

The current commission originally listed 10 priorities, Verify their CO2 emissionéEuropean Commission, 2015a,
where the main focus is on creation of: a stronger interndP15b) This scheme provides a regional monitoring,
market, strengthening European competitiveness, creatiterred to as the MRV, which is comparable to the global
of an efficient energy union and maintaining tH¢ & an scheme under development in the IMQt was

Source: Scanpix / Iris




60 implementedbecause¢he EU concluded thah¢é IMOwas restrictions implementation might be a beacon for how to
too slow in the process of creating the global systemimplement the glodaestrictions in 2020/2025.
(Maritime Danmark, 2012)
The only countries that are not affected directly by the EU
4.3.2 Regional cdtmmant to enforc directive are Norway and Russia. Norway, known as a
The Helsinki Commission (HELCOM) was established aguality shipper, will most likely provide a high
an organization for protection of the marine environmergnforcement level. Russia has shown resilience against the
in the Baltic through integovernmental cooperation implementation ofSulphuremission restrictions within the
between Baltic Sea states. The commission is controlleggotiation process of HELCOM. However
by the Helsinki convention, which emggl into force in implementation ismoving forward as inspections have
2000. In November 2014 it published a report concernirggated from the middle of May 201%L. Vogdrup-
the enforcement dbulphur which is thus able to illustrate Schmidt, 2015)
states commitment and the uncertainties they identify
(HELCOM, 2014) Since IMO rely on member states t04.3.3 Development of Reporting and Enforcement tech
enforce rules, HELCOM is an important body when iThe development oi The Common | nf or mat
comes to implementation of IMO rules in the Baltic Sea. Environment for the EU mr i t i me domai no (
CISE) is the first step of the way towards increased
HELCOM findings identifies that there is a need forenforcement. On top of thiBHETIS-Sis being developed,
harmonized enforcement across states for efficieas an adeén to the existing Paris MOU system. Future
implementation. Deviance in assessment criteria amtbvelopmentf the CO2 focused MRV directive could
penalization of nomwompliance are seen as a keyerhaps be used as a catalyst, to increase the overall
challenge. Different penalization types includemonitoring of vessels.
administrative fines, detention and criminal prosecutio
Harmonization is thus hard to achieve, as penalizatiovew technological developments are enmggas demand
impact on vessels is not equal in all states. is created for technology used for either proving
compliance by the industry or improving enforcement
Targeting vessels for inspections, states agree that existpmgsibilities by states. One technological advance that
targeting mechanism by the ports is sufficient. StatdedELCOM deemed necessary was the need for faster fuel
around the Baltic Sea have signBaris Memorandum of testing, due to the long waitj times with the current
Understanding (Paris MOU), issuing guidelines antksting procestHELCOM, 2014)
educating control officers to carry out inspections. Their
system rewards quality shipping with higher intervals ofor states wanting new enforcement technology a few
between investigations, targeting ships based a@ptions have emerged, the firekample being the test
movement patternsnd statistical nostompliance. Some installation of sniffers under the Great Belt fixed Link
states identified that perhaps the system should Beidge in Denmarkby the Danish technological institute.
modified slightly toespeciallytargd ships operating routes Due to a direct correlation between the CO2 and SOXx, the
exiting and entering the ECA, to deter moompliance Sulphur content can be derived from the emissioh
(HELCOM, 2014) vessels passing under the bridgé&acks, 2013) The
downside to having fixed sensors is that foompliant
Due to the strategic position coastal states like Norwayessels will avoid or use compliant fuels when below the
Sweden and Denmark can -fie&to increase the sensor . AProject Sensed is a
enforcement level, through coastal state provisions irones, with the same sensors, to automatically investigate
UNCLOS. They are laited at key waterway junctions, ships far from the coéme. This allows the monitoring to
where all traffic for the inner Baltic Sea has to pass. Sind® more adaptive, and to capture all vessels deemed risky
all ports are members of the Paris MOU, the penalizatidyy authoritiegExplicit, 2014)
can be passed on to the destination ports. This however
would require a high investment from costal coi@stto Both these technologies are in the final development phase
cary out this type of enforcement, where technologgnd are currently not being used as enforcement
might be the best catalyst for this type of intervention. Thigchniques. They could howevén the future provide
alternative should be explored, as the regional Sulphbetter enfarcement for states, given their potential to
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monitor ships automatically and at a lower price thato reward compliant operators/punish rFmmpliant 61
current inspection by fuel testingthe same detector operatordDeSombre, 2005,0D6).
technology has been developed to industrys@hitoring

and reporting This emergence is supporting the4 5 LESSONS FOR EMEINTATION %

development of the European MRV directive, and othefaying the lessons learned in the Baltic, many things can

Greenshipping rating systems. This provides an option e transferred to enforcement of other ECAecker =

move away from .the traditional bunker notes as PrOOf Uefine thatstakeholders as willing to comply, given that
compliance, allowing for more data to prove compliance. e yajye of compliance is smaller than the probability of

getting caught multiplied by the penalization impddtis
4.4 WILL VESSELS OOVHEBALTIC impact can either be monetary or market access related.
The EU directive is able to influence the frequency, and
not the fine level. This critique is important, as the Baltidt is thereforeimportant for rgulators to understand what
Port Organization have investigated the administratvep er at or 6s behaviour and reas
fines distributed by Baltic States for nroompliance to to provide the correct incentives for compliance.
range from a few hundred Euros to over 84000 Eurd®egulators should increase enforcement until they are able
(Rozmarynowska, 2015Dther states utilize their criminal to benefit society more thathe cost ofenforcement.
system to determine fines, which makiesdifficult to  Undersanding the conditions vessels operate under: short
deduct how well their system is able to deal with -noriong-term chartering vs. owning, as this will define the
compliance. Penalization in the form of black listing ixhosen compliance strategy by vessdisis therefore
also a possibility.(HELCOM, 2014) There is a high important to identify the incentive structure of vessels
fluctuation in fines, howthey are administered antheir which is connected to the owneilistructure. With leased
impact, which providessome degree of uncertainty forvessels the question is thus: are ship owners are willing to
efficient regulation. pay for the asset improvements like scrubbers, compared

to a compliance solution where operational costs are
The Paris memorandum of Understanding (Paris MOWjcreased using MG(Becker, 1968)

provides all European port authorities with a targeting

framework for vessel inspections. This system rewards ti@peratoranustalsounderstand the actions of regulators to
quality shippers with a higher interval of inspectionsseltmaximize their operations to cope with the markets
while targeting ships based on statistical wompliance provided by the state. In understanding the ieTgn

and movement patterns entering and exiting the SECfevelopments of the market, vessels can gain-teng
Members of the Paris MOU commit themselves t@ompetitive advantages by selecting the correct
inspecting 25% of the foreigrvessels calling their compliance method. Without a level playingield
harbours. The targeting mechanism has been enhancedigwever, the compliant operators will not have an
increase Sulphur inspections of potential «wompliant jncentive to adapt to the new market, thus making the
ships within the ECA, using THESIS. A targeting market inefficient. Business pressures to create a level
mechanism like this is important when consideringlaying field in the ECA are apparent with theident
enforcement and implementation consist afaat amount galliance, being a strong an advocate of harder enforcement.
of different types of stakeholders, with differentas seen in the next section, operators should consider the

enforcement mandates for each. possibility to actively engaged with regulators to create a
(Paris MoU, 20138Ch|fer|l & HinChliffe, 2014) viable Working market.

In this study it has not been possible to quanttig

economic loss of blacklistingr reputational damagef

vessels. Non-compliance might exclude vessels from

certain clients, a notion proposed by Desombre as
She argues necompliant operators can be segregated to a

secondary market. This is achieved through excludability

from the market, forcing all stakeholdein the market to

comply. She points out that the demand for higher quality

shipping will require customer pressure and policy makers
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S5THEETWORK PERSPEC

THE NETWORKIW

CONTRARY THE HIERARGBICAARKET PHERSPEQEl NI
PERSPECTIVE ASAUMEIORS OARTWIHRKS AMCBEEVH
GIVE MEANING AND VALCERTAHSTHNE ICHAPTER3EX
PROCESSES BESHNEBDNHES, THEOBRD BALTIKISRIRNE C(
AREA, AND THDARMAMIE OFLOPPNSCRUBBERBNENDH?
ACTOR NETWORKPPREBRWABBD/ALUE TO THH ANDIN
POLITICS.

To examine the political processes that lie behind thes a rule, a norm, or the definition of a particular
environmental regulation of ternational shipping, this interpretation) its identity and nature. A common example
chapter takes departure in the Aehetwork Theory of an entityis that of Louis Pasteur. Pasteur was a famous
(ANT) to analyse how the specific values of specifiscientist, but he was also a politician and a husband to his
proposals came to be. First, threport explains the wife. His identity can be any of these things, dejiregmdn
analytical framework; second, the processes for each of ttihe contextfrom which we associate him. Usually, his
specific isues are outlined; third, the analytical frameworkmpressive scientific discoveries come to mind first, and
is applied to the processes. we think of Pasteur athe scientistlt is possible that he

could have any of the other identities, but his scientific
The analytical framework is structured around two centraliscoveries are so powerful that we almost exclusively
concepts: the semiotic metaphor and thestrategic think of him as a scientigHansen, 2005a; Latour, 1983,
metaphor. The basic assumption here is that the value 01293; Law & Mol, 1995h)
given entityi such as tharea covered by a SECA or the
allowed level of SOx emission$ is constructed by The semiotic metaphor thus anobserve entity (which
political actorsin conjunction with notperson actors can be a person, a rule, a physical item or anything else)
rat her than b e obedivemgasweeNpid thatyhas @ ansociated netwoftis networkcreatesone
person actors can be anything that helps giving the valigentity, while an opposing network represents another
of the entity, such as a scientific report or a specificlentity for the entity in question. This alternative network
calculation(Hansen, 2005;aw & Mol, 1995a) is still connected to the entity, big not strong enough to

give identity to the entityln the example oPasteur, we
The semiotic metaphor describes a situation where tleuld see a network consisting of his scientific discoveries,
val ue of an entity is 0 s hisdabdraltory,zarddchi® scientifie eolieagnde oppbsagt cer
actors have succeeded in giving the entity a certain valuetwork coull consist of his wife, his children, and his
The strategic metaphor, on the other hand, describegesponsibilities to provide for his family. While both
situaton where actors are mobilizing resources to changeetworkscreate a contexthe scientific network is much
the value that was otherwise stabilized. Below, the twstronger when wehepublic, think of Pasteur.
concepts are explained in more detalil.

| mportantly, the i thake &/d .duANT a
5.1.1 Semiotic metaphor does not try to explain how networks constitute every actor
The semiotic metaphor illuste# and describs how a in turn, but rather takes for granted that some actors have
network of actorsaffectsa social eder. In this metaphor, unintelligible aims and goals'he assumption is thubat
the network of actors that surround it gives the ensitici we can only observe, not explaithese aims and goals




64 With Louis Rasteur, for instance, we would simply take thdo illustrate the semiotic and the strategic metaphors, we

identity of his wife for granted, and not necessarilemploy a simple illustrativenethod. Actors are shown as

guestion what networ ks gi \lack rdots eandt ldackh Enes betlveen tdots yeprasent 6 wi
agreement on a certain identity which constitutes a

5.1.2 Strategic metaphor network. Two networks, as in the case of Pasteur, connect

The semiotic metaphor describie identityof the entity to the entity in question which is placed between the

by actors in anumber of networksThe strategic metaphor networks of ators. The mobilization of resourcasdthe

on the other hanthkes actors astrategizerswho seekto interessemendevicesare shown as arrows that cross over

mobilize their resources to influence ttheminantidentity t he opposing networkés | ink t

of the entity.Actorsdeliberately tryto give effecttothe t he ef for t to disconnect t he

i dent i tingeressamentl @ v & These d@evices are entity.

resources (which are also actoras noted aboye

mobilized in some specific wayo strengthenthe link 5.1.3 The IMO Process: Admiafvov

between the strategizing actor and the entity in questiofihe process to develop new environmental standards in

while links between the entity and other actors artMO is long, but it can be summarized andderstood

weakened. Ifsuccessful, this mobilization of resourceswith relative ease.

changes the identity of the entity so that the strategizing

actor now defines the identity. Generally, IMO enacts new regulation by creating new
conventions or amending existing ones. The members of

A simple example illustrates thiSuppose two actors, an the UN havevoting power at the General Assembly, but in

environmental NGO and a shipping firm, are connected fwractice, much of the work takes place in the committees

theem ity dédemi ssions fr om c ooftheaorganizationsDelegatpsisuppodied byEadvisdrs frarm t o r

wants to give an identity to emissions but have completeigember states have seats in these committees, and each

different conceptions of the value emissions have twommittee have authority over a certaiolipy area. The

society. The NGO wants to give the emissions an identitglevant committee in this context is the Marine

that implies harmfulness to the wmnment and large Environment Protection Committee (MEPC).

health damages to the public, implying that emissions have

a negative impact on society. Conversely, the shippifdEPC meetings, which are annual or semnual, cover

firm thinks that emissions a@necessary evilecausesea specific issues, and the major decisions are takdhese

transportincreases societal value. High emissions frorgatherings. During MEPC meetingspfking groups are

shipsallow for cheaper overall transport costheTlower often created to treat a specific issue where there is either

costsare associated witmot having toclean the exhaust technical uncertainty or political disagreement. These

gas, implying a overallpositive impact on society. groups work during thtMEPC meetingover the course of
several days, and the conclusions inform the MEPC

Suppose that the shipping firm and its resources currentiyeetingwhich sibsequently decides on the issue. Finally,

provides the identity of the &ty such that emissions from MEPC has several sutbmmittees who specialize in

ship is generally considered a good thing This is the stalikrhnical deliberations in certain areas. In this context, the

network that we can describe with the semiotic metaphadnteresting one is Pollution Prevention and Response

The NGO wants to challenge this perception andisgnd (PPR), whichwas formerly known as Bulk Liquidsaand

out a scientific report tatakeholdersclearly contuding Gases (BLG). These sttmmmittees meet between MEPC

that the health costs of emissions are far higher than thmeetings and provide input to the general meetings based

positive effects of lowertransportation costs. This on technical information provided by members or other

mobilization of resources (in this case information) magtakeholders.

result in a change of identityfrom emissions being

(positived to 6 h a r .mHlowdves, this depends on the

strength of the report wi&vis the strength of the

previously established stable network between the

emissions and the shipping firm.
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5.2 CASE: THE ROREVIRED SULPHURS 65
RULEBS$ MEPC In May 2005,the IMO members ratified MARPOL Annex

VI, which enteredinto force the following year. At the =
MEPC 53 meeting in 2005, it became apparent that thefe
o o . was a need to revise MARPOL Annex VI in light of nev\E
Sulphur emissionoriginates in the 1970s whenthe scientific studies highlighting the contied harmful %

MARPOL convention was adopted. In the negotiationge. o e missiongMEPC, 2005) In addition, abatement =
before adoption, it was discussed whether air pollut|0{échnologies and engine designs had developed
should Ibe m;:ludeddm MARPOL, but evenlyathe considerably since 997. Several submissionso MEPC
proposalwas droppe argued that this should be taken irgocount;as such,
developments reduced the cost imposed on-cWhipers

During the 1970s, it became clear that air pollutants frog]nd shipyards. As a result, MEPC 53 instructed theif sub

ve.ssels were resp9n5|ble 'fo.r S|.gn|f|cant' ha'rm o huma{:]ommittee BLG to initiate a revision of Annex VI, taking
animal, and plant life. A ministerial meeting in Genéwa

. , into account the aforementioned developments. The
1979, agreed on thefiConvention on Longange

. . ) ; revision was estimated to take seveedrs.
Trandoundary Air Pollutiod . This was the first
|ntern_at|or_1al Iegal!y b|nd_|ng mstrun_went concerning a"i3LGlO (BLG/10/19)
pollution in shipping This convention was amended
several times to limit emissions of Sulphudjtrogen
Oxides androlatile organic compounds (VG

K

5.2.1 Background
The process leading up to the decistorregulateglobal

At the subsequent meeting in BLG (BLG 10), the
delegations commenced the revisioprocess by
establishing a working group on air polluticebpreviated
BLG WGAP). The working group met during BLG ,10

It was notuntil 1988, however, that the IMO Marine . . . .

} , , i featuing heavy and intenseistussions over both scope
Environment Protection Committee (MEPC) decided tg - . .
_ ) L and ambition of the newevisedrules.The working group
include air pollution in its work programme. Eventually,

' could not reach agreememn the issueand only outlined
MEPC agreed on a resolution that would allow

dnents to MARPOL. includi . . several options for reducing Sulphur emissidigd G,
amen_ ents _o ) including prc_;wsmns on air 2006, para. 4.22i 14.24)
pollution. This resulted in the adoption of MARPOL

Annex VI in 1997. Annex VI included provisions on Ilmlts_l_he plenary accepted the report of the working gydup

of - Sulphur, - Nitrogen OX'de_S_ and - ozone deDIetIm%ecause of the differences in opinion and peeceived
substances, as well as provisions that allowed for the . .

i o lack of hard evidence or sciendbe plenaryagreed to
establishment of soalled Emission Control Areas

ECAS). In th the allowed Sulbhur limit was 1establish an intersessional correspondence grdiys
( S)'_ n these areas, the ? gwe uiphur-iimit w group wouldmeet between BLG 10 and BLG 11 to discuss
% m/m instead of the global limit of%% m/m.

thetechnical mattersf Sulphur emissiondn this context,
it was emphasized that interested parties should submit

Core Meetings in Implementation of Sulphur F data, information, or studies that furthered the work of the

MARPULratification May 2005 .
MEPC 53 JuI;// o005~ Subcommitee
BLG 10 Apr 2006
@ MEPC 55 Oct 2006 BLG 11 (BL_G/11/16)
BLG 11 Apr 2007 BLG 11 reviewed the results of the correspondence group,
MEPC 56 Jul 2007 concludingthat the options for reducing Sulphur emissions
@ could be reduced to three: lowsy the global cap,
BLGWGAP2 Nov 2007 creaing Emission Control Areas (EGA oremphasizing
BLG12 Feb 2008 very low caps around ports andties along a slightly
b wmepcs? Apr 2008  lowercap
MEPC 58 Oct 2008 Following the report, the issue was debated thoroughly. It

_ _ was questioned whether the petroleum industry could
Table 5.1: Core IMO Committee and uB-Committee . o .
provide lowSulphur fuel for the maritime sectom the

meetings regarding SOx Regulation . A i )
required quantities. The merit of changing to these
distillate fuels was also put in question. A large number of




66 delegations stressed the need to assess the availabilityM#PC 57
distillate in a comprehensive studyheywere opposed by All of the considerations that were discussed from BLG 10

% other delegationsarguing environmental action should be to 12 and in various working groups were carried over into

g taken swiftly. MEPC. Due to the high political, economic and

g environmental importance of the decisi@2, papers were

S The working group on air pollution was +established sub mi tt ed by NGO6b6 s, me mber

; during the session, and the report sparked even ma@ssociations. Most notably, the European Commission

Q discussion and statements by delegatiBEG, 2007, stated that if IMO failed to impose stricter emission

% para. 5.45)Eventually, BLG 1Xdeterminedhat more time standards, the EU would retain its right to impose

g was needed to finalize thtdARPOL draft revisions and unilateral requirements in Europeanaters. This was

b another intersessional correspondence group was initiateartly in response to some countries (notably Brazil) that

% Parallel to this, the IMO secretary general established angued the industry required more titeeimplement new

= informal expert group of researchets aid BLG am requirements. Finland, Germany and Norway submitted a
MEPC in their considerations. paper thastrongly argued that it was imperative that IMO

made a cleardecision at this meeting. The alternative

BLGWGAP 2 (BLG/12/6) would be unilateral or regional measuisgposedoutside

At the secondntersessional working group meeting, manyf the IMO framework(MEPC, 2008

matters, especially concerning Nitrogen Oxides, were

discussedHowever,the working group did not consider MEPC decided to establish a thréay working groupto
matters of Sulphur emission levels in detail because tfiealize the draft for approval on the last day of the MEPC
expert group commissioned by the secretary géngas session.The substantive requirementas well as the
still working on it. Thus principal questions remained,timeline for implementation of new regulation were

which were transferred to BLG 12. deliberated The working grap evaluatedall the relevant
submissions and documents carefully, all of which either
BLG 12 (BLG/12/17) provided new information or argued for or against one of

The outcome of the BLG intersessional working group artthie three options. Finally, the working group agreed
the informal expert group was presented at the BLG lthanimously on a new set of standards which included
meeting. The working group @sented proposals on amore sringent global requirements, ECA requirements,
wide range of issuegacluding draft proposals to NOx Tier and a markedly lower glob&lel Sulphurcontentby 2020
Il and Il as well as standards for determination of fuel oilcontingent on a fuel availability study conducted no later
quality. The expert groupestablished by the Generalthan 2018.
Secretary provided additional scientific evidence and
backgound The groups provided these inputs to allow thé&otably, the final report of MEPC 57 emphasized the
BLG to decide on a road forward for Sulphur regulationmportance of the resultgiven that the large working
The intersessional working group report marked thgroup had agreed on progressive and substaBtigdhur
beginning of elaborate discussions about the best coursestfnhdardMEPC, 2008h) MEPC 57 approved the draft
action to reduce Sulphur emissiorghis culminated in revisions of the working groygor adoption on MEPC 58.
another working group that worked through the BLG
sessionpresening their resultatthe endof the session 5.2.2 ANMBRnalysis of the SOx Process

During the crucial months in early 200&hen the new
This report compressed the options for limiting SulphuBOx regulatiorwasfinalized, a central discussion was the
into three distinct solutions. One solution saw emissiorgeographical scope of the regidat The long process had
lowered tmough a global cap decrease, but with no stricteesulted in a few options that would constitute the basis for
caps in ECAd6s. Anot her s othegotiatiom ndivisea wntoEtiGe® 6core possibibitiecBivar g t h e
main vehicles of emission limifThe final proposalfor a options emphasizing global and regional SOXx
solution utilized micrcECAOG s t hat vequudments wihile one emphased a purely dpbal
geographically limited around harbouBLG forwarded uniform requiremat.
all of these proposals to MEPC 57.

We can identify the two networks that wanted to give

effect to the geographical scope of the SOx regulation.




One networkwith the main actors beindNTERTANKO The result of these competing influences on th67

and ITF, sought to give a global identity to the SOxgeographical parametewas that the German/Danish

regulation. The other networkentredmainly on North net wor k succeeded i n cha n§ i ng

Europeanactors such as Germany and Denmaikhey and a global scope, which resulted in the model we have

articulated a position emphaisig global regulationand today The suggestion contained in document MEP§

regional regulation in EC&ones.This is shown in figure 57/4/30 was agreed upon by MEPC57 with only minoﬁ

5.1 modifications, creating SOx ECA zones in Northernt
Europe and aroundNorth America. It is clear that

ERARRS INTERTANKO and ITF did not succeed igetermining
Germany the geograplbal scope of SOx regulation.

INTERTANKO

Geographical Focus

Germany

Figure 5.3: Strategic Metaphor at MEPC 57
INTERTANKO and ITF argué that ECAzones and Interessement device by Germany and Denmark

regional regulation in general is a worse alternative for
several reason3.hey suggestd that only global regulation

should be pursued becaussf immature abatement 5.3 CASE: FORMULATIOMASBWATER
technology and the difficulties @fnforang different SOx DISCHARGE CRITERIA

requirements They also highlighted the obstacles of5.3.1 Background

differentiated regional requirements related to fuel- . .
o 9 _q_ ) s Parallel with the process of Sulphwaguirements, the
switching problems. This is illustrated as the strategic . . .
o question of requirements for exhaust gas cleaning systems
mobilization conducted by INTERANKO that seeks to

) o ( EGC Sraémajned an important issue The core
cut off the opposing netwoiik figure 5.2 disagreement revolved around the allowable methods for
removing Sulphur from exhaust gashroughout BLG 10,
11 and 12 and MEPC 56, the delegations and respective
working groups had tackled t
which was a term that designated to what extent a given
abatement method was as good as usingSaiphur fuel
oil.
NGOs MEPC 56 povided the first concrete draft, which was
based on a correspondence report with input from many
Figure 5.2: Strategic Metaphor at MEPC 57 different nations. The MEPC 56 established a working
Interessement device by INTERTANKO group tasked with discussing these different criteria for the
EGCS, most notably the water discharge catste The
Germany and other Northern European countries opposa@drking group delegations discussed parameters and
ITF and INTERTANKQ argung that the environmental criteria extensively with references to the correspondence
and healthrelated benefits from regional regulationgroup report. With respect to pHa |l ues f or EGC!
outweighed the perceivembmplications(figure 5.3) This was agreed that technological developments and
maneuver was materialized by the document submitted mformation would warrant furtheromsideration, beyond
the northern countrie§MEPC, 2008h) Evidently, both the draft the group agreed upon.
sets of actors were strategizers who mobilized resources
with the aim to change the identity tfie geographical MEPC 56 approved the report of the working group and
focus. instructedan intersessional BLG working group to take
into account the outcome of the MEPC working grang

Shipping Firms

ITF Denmark NGOs Shipping Firms

Denmark NGOs

Figure 5.1: Semiotic Metaphor before MEPC 57 ITF
SOxcase

INTERTANKO

Shipping Firms

ITF Denmark




68 provide input to the next MEP@eeting The concrete guidelines) thathe washwaterriteria should be revised in

NAVIGATINBORERE GULATION! S Ak

draft (including substantive pH values) proposed by thihe future.
MEPC 56 working group was forwarded this working
groupas a secret document. MEPC 60
In March2010,MEPC 60 conveed, with two submissions
Core Meetings in Determiraihgepdi Scrubber Waste regardng to the 2009 Guidelined he first submission was

MEPC 59 Jul 2009 by Norway and included a lengthy discussion on whether
MEPC 60 Mar 200 the interim requirements for
MEPC 61 Oct 2010 the goal of achieving equivalence with kSulphur fuel
@ BLG 15 Feb 2011 oil. Essentially, Norway argued that the requirements did

BLG 16 Feb 2012 not adequately ensure that EGCS systems would be as
BLG 17 Feb 2013 effective at lowering Sulphur dssions as distillate fuel
PPR1 Feb 2014 was.
@ MEPC 66 Apr 2014
PPR2 Jan 2015

The second submission by IMarEST, a professional
organisation consisting of experts and scientists in marine

Table 5.2: Important meetings ifMO Committees and fields, discussed the implicatiows the exact wording of

MEPC 67 Sep 2015

SubCommittees the interim guidelinefMEPC, D10b) IMarEST argued
that the time pressure imposed on the various working
MEPC 57 group and MEPC hadesulted in the regulatiomot

Following the BLG intersessional working grquand the specifyinghow at-sea operations could use another method
discussions at BLG 12, it became apparent that the draftmeasuringTheyarguedthatat-sea operation of EG@S
guidelines would provide strict pH requirements for opelikely would be required toemploy the same measuring
EGCS6s ( op e mowsversthe inaleguidelines techniques as dtarbouroperationswhich in reality would
would also contain provisions to revise the criteria in thée impossible since these tests were designed for a vessel
future, with newinputs andgiven potentialdevelopments that was stationary at bertm addition to this, IMarEST
This condition was tied to advice given by GESAMP, argued that asea operations onlywould require a
group of experts that permanently provides scientifiminimum pH of 30 insteadof the much more stringent
advice to IMO and its committees. MIEPC 57, the level of6.5.

aforementioned working groughat also discussed the

substantive Sulphur solutioragreed that not enough dataThe MEPC acknowledgkthe two papers, but instead of
and experience with EGCS operations was available ¢onsidering them in a plenary session, the submissions
formulate final wash water critetriaThere were no were forwarded to MEPC 61 because tife need for
submissions explicitly meianing the pH limit or methods further input.

of estimation of open EGCS systems, and the interim

guidelines for exhaust gas cleaning were approved. MEPC 61
At MEPC 61, the US and France bathbmittedpapers
MEPC 59 that commentedhe 2009 guidelinesThe submission by

GESAMP provided input after reviewing the interim the US arguethat Norway is mistaken in its position from
guidelines which was the basis for the following MEPC 60, and subsequently argues that the requirements
discussionwith no disagreement on the substantial contefior equivalence are find=rancesuggested clarification

of the EGCS guidelines. However, Norway and othesf col | ecti on of d aby autharittes. f r o m
states argued that the input of GESAMP warranted carefdlithout a plenary discussion, all papers on the isseie
consideration as the advice touched items of principalforwarded to the BLG subommittee, whichwas tasked
characterThe MEPC 59 agreed that there waseed to with considering amendments to the 2009 guidelines,
adopt the interim guidelinestraightawayto give them specifcally the wash waterrequirements and measuring
effect which would otherwiseémplement them in their methods. The target completion time for the final
current format.As such, he concerns of Norway weregui del i nes f or BEGGI5S0ll.was set
given weight and MEPC noted in their adoption of the

guidelines (to be known from tee as the 2009 EGCS

1
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BLG 15 The second submission was by Interfernwhich largely
The matter was nain the agendagain until BLG 15and supported the information provided by the Danish
despiteall paperdorwarded from MEPC 60 and 6it, was administration. Interferry also explicitly supported
decidal to postpone the matter until BLG 17 for twolMarEST in their three year earlier suggestion that the pH
reasonsFirstly, the delegations to BLG 15 did not wantrequirement for asea operations should bé&3

multiple revisions of theguidelines which was a

possibility if a decision was prematuregecandly, there The following debate revealed a deep disagreement
was a need for more data, scientific evidence and inploktween the delegations. A number of delegations

from interested parties. supported the Danish suggen citing the lower energy
requirements and cost efficiency of ogenp EGCS
BLG 17 Other delegations dismissed the proposal because of the

The first substantial treatment of theshwaterischarge lack of studies considielg the issue in a wider scope.

requirements of the 2009 guidelines took place at BLG Iithese discussions were unfruitful, and BLG 17 forwarded

in February 2013At this meeting, the@revious documents the issue toPollution Prevention and Response (PPR), a

(dating back to 2010 and 2011) were included, as well aab-committee that was to replace BL{ addition, BLG

two new submissions on the issue. 17 invited all interested parties to provide information and
studies relating to the issue.

The first submissiorwas by the Danish delegatioand

contained a report carried out by the Danish environmenf@PR 1

protection agency in cooperation witlthe private In early 2014, five years after the 2009 guidelines were

consulting firm COWI. The repofbocused orthe effectof approvedPPR l1continuedthe discussion including all the

a low wash water pH value on the marine environmentprevious papers that were forwarded. In addition, Norway

during atsea operations. The condlus of the report submitted a paper arog thatthe washwatercriteria were

clearly indicated that even very low pH values had mconsistent justifying further deliberation in a technical

negligible effect on the environment. Subsequently thgroup According to Norway, this group should tesked

Danish delegation argued that the pH requirements of théth clarifying the guidelines before the nexvision of

2009 guidelines should be reconsidered in light of thithe 2009 GuidelinesA number of delegations supported

report This wasin part alsothat no other submissions Norway in the plenary discussion, and PPR detitte

since 2009had provided arguments in favanfrvery strict  establishthis working group

pH requirements.




70 The report of the working groupnd the internal
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discussios it contained was not publiciseHiowever,the
PPR 1forwardedthe discussions and the confidential draft
text of the working group to PPR 2 for further deliaton.
There was no finadlecisionon neither pH values fowash
waternor measuring method¥et the draft text included a
provision for using flow model calculationinstead of
actual meas@mentgEuropean Commission, 2014) cEsaup

MEPC 67

Between PPR 1 and PPR 2, MEPC 67 took place in late

2014.While revision of the 2009 EGCS guidelines was not_ o o

on the agenda, all 28 members of the European Union a'r:w;gurel 5.4: Semiotic Metaphor at BLGWGAP?2

the European Commission submitted a joint papethe pri-valie tase

matter The paper argued that there were Signiﬁca,{pn the subsequent meeting, the organisation IMarEST
problems with the 2009 guidelines becatisey hindered Submitted their papeto the IMQ arguingfor a 3.0 pH

the approval of open loop EGCBhe restrictive demands value Essentially, IMarEST sought to weaken or cut the
for atsea operationwere impossible to measure witne  {i€S between GESAMP, BLGWGAP2 and the scrubber
proposedmeasuring techniques. The joint paper argueti@t gave the scrubber the firteria of 6.5. IMarE$

that the 2009 guidelines needed to include the possibiliped their own submission as a resource to give the
of using flow model calculations to determine the pHscrubber a new pidriterion of 3.0 instead. This strategic
value of washwater which would ultimately better action is illustrated in figure 5.5

accommodate open loop EGCS as a viable solufitwe
EU subsequently arguetthat a decision should be made
before PPR 2andthatthe suggestions fro PPR 1 should
beincluded in the 2009 guidelines.

Sweden

Denmark

BLGWGAP2

Norway

Filter Pump

Sweden

Denmark

Business
Professionals

BLGWGAP2

Norway

Despite the number of parties to the submission, MEPC !
decided not to treat the issue, but rather forwarded tl

paper and the issue to PPRERentually, MEPC 68 agreed S e pump
in May 2015 (based on a draft provided by PPRh2} t
both direct measurement as well as computation
simulation would suffice as approved methodologies.

Business

Producer

. . Figure 5.5: Strategic Metaphor after BLGWGAP2
5.3.2 ANRnalysistbE pH issue Interessement device by IMarEST

As described above, the BLG Working Group on Air

Pollution 2 (BLGWGAP2) constituted the first agreement i ) o )
. o . It is evident that IMarEST did not succeed in disrupting
on substantive pHiriteria for washwater discharge of

. . e ties between BLGWGAP2, GESAMP, and the
scrubbers. This created the tie between the BLGWGAPg1 . ]

. .scrubber. At MEPC60, it was decided to postpone
agreement and the scrubber as a technical entity.

. . iscussion regarding substantive revision of the 2009
BLGWGAP2 consisted of a number of countries who all "~ g g. .
. . . . guidelines, forwarding IMarEST and effectively
participated in the discussions and subsequently were”a

part of the agreement. Additionally, GESAMP providedmalntalnng the pH of 6.3MEPC, 2010a, para. 4.3)

input  regarding  the  substantivecriteria, - which IMarEST effectively created an altetivee network of
rubberstamped the p¥hlueof 6.5 that BLGWGAP2 had . y _ o
actors thatseekingto give the scrubber a new pH criterion

established When the 2009 Guidelines were finally )
i of 3.0, This networkwasnot strongenough to change the
approved, the pH value of 6.5 was a function of the o .
. ) . criterion. However, it did conteghe substantive scrubber
relatiorship between the scrubber as an entity, three UirementsThis is illustrated in fiaure 5.6
BLGWGAP2, and the GESAMP report. This stable 9

relationship is illustrated ifigure 5.4.
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Figure 5.6: Semiotic Metaphor before BLG 17 Figure 5.8: SemioticMetaphor after BLG 17
After a series of delays, the issue is on the agendae Many actorsn a contentious case

BLG 17-meeting. In addition to the IMarESdocument, pegpite the network forming around Denmark, with the
Denmark changes position and stops supportingotte  cow| report and the IMarEST, there was a considerate
value of 6.5 and is nowin favour of a lower and less gmount of resistance against revising the 2009 guidelines
restrictive pHvalue. This is illustrated as Denmarkg, even agreeing upon a less strict pH criteritinus, the
changing sides from the BLGWGARRtwork to the p) GWGAP2 network still definedhie identity of the pH
IMarEST-network in figure 5.7 Denmark deploys the yajyeas 6.5 The EU subrission at MEPC 67 constitutes a
COWIl-report as a resource, using it asiateressement gyrengthening of the network that supported a pH value of
device to weaken the BLGWGAR®twork in favour of 30 |n addition, the EU submission did not contain any
the IMarESFnetwork. new science, but simply used the gravity of its member

states a a resourceThis is illustrated in figure 5,9here

the EU is an actor and a resource in itself.

Sweden Business

Professionals Business

BLGWGAP2

Business
Professionals Business

BLGWGAP2

GESAMP

Filter Pump

GESAMP
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Figure 5.7: Strategic Metaphor at BLG 17
Interessement device by Denmark, using the COWI reg

It is evident fromthe minutes of BLG 17 that this did not Figure 5.9: Strategic Metaphor before MEPC 67
have the intended effect. While a substantial discussidi€ EU uses its own power as interessement device

took place, there was no consensus to amend the 2009 o _ _ _ _
Guidelinesin favour of the3.0 pH value In effect, this This submission did not manage to bring the discussion

meant that th