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This studyapplied the triadetwork model to explore the rolesfanizations surrounding Dutarries
whomareobliged to implement the sulphur requirements as set forth in Marpol AndereMiith the
fundament waprovidedto explorethe applicability of the Ecological Modston Theory (EMT) and

its ecological rationale to the shipping sector. Carriers and related key players were mapped and described
based on document analysis and-seuttured interviews. It was found that the majority of organizations

in the economic network have a reactive attitude and followledrriearket developments. As a result,

there was no superior compliant technology readily available once #adiradsnto force and carriers
implemented ad hoc, temporary solutidie diversity of compliance methofisther complicated
achieving solid enforcement for organizations in the policy nedwdskithout much public awareness

on (sulphurypollutiongenerated by th&hipping sectoarganizationgom the societal netwodse few in

number and cannot use the public as a stick towards edridbréimitstheir tools to businefsisiness
contactCombining the findings from all networks, it was shioatart ecological rationale is largely absent.
Accordingly, the core concepts of EMT are coming up short as well. Overcoming this impasse of ineffective
regulation and detained technological development could be achieved by consolidating globl regulation

the shipping sector with a global implementation plan.
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The effects caused by the latest increase in sulphur emiss$ierstrimosphere are trilaterdduAdant
evidencshowshe contribution of sulphur emissions to acid dowiatteboom & Vernimmen, 2009)

There is alsanple evidence that sulphur emissions are a major contributor to anthropogenic climate
change¢Chapin Ill, Matson, & Mooney, 2011; Ward, 28@€)itis shown that the air quality in coastal
areas is affected by sulphur emissionwBydprticles in coastal areas are linked with adverse effects on
the respiratory systdlS EPA, OAR, 2013esides impacting the levels of sulphur, these particulate and
gaseous components can enhance new particulate formation in urdiamsaestsal., 2014)

The European Union (EU) can ¢cnsidered a frontrunner in dealing with sulphur emissions. In the EU,
sulphur emissions substantially decreased since a combination of measures Wwasmdd@gflmawvards

Several EU directives sulphumwere adopted, starting already in 1993, prescribing a maximum sulphur
content to transport fue(&uropean Parliament, 1998uIphur eimsions in noshipping sectors were
addressed dating back in 1990, resulting into decreases of up to 65 percent in the energy production and
distribution sectqiEuropean Environment Agency, 20B¥)contrast, #hshipping sectevhich is one of

the top emitters of sulphur emissiaasonly regulated on sulphur emissions as from 2005 onwards when
Marpol Annex VI entered into force.

Marpol Annex Viwas introduced by the International Maritime Organization (INDyas first in
establishing actual global limits on sulphur content in maris &hewn in table The IMO is the
international rulenaker in charge of tls®le worldwide mandate develop legislatidior the shipping

sectorr However tisthe ofmi s % 1 impréostiofrihie sea asediti abbowed the use of HFO.

Heavy Fuel Oil (HFO) is the residue product of the petroleum distillation process and the most commonly
used fuel in the shipping sedidelfre et al., 201.3pince HFO has a normal sulphur content of 4.5%,
these first set of limits cannot be considered limits at all.

Date Limit

Before 1 January 2012 4.50 % m/m
Between 1 January 2012 and 1 January 202( 1.00 % m/m
After 1 January 2020 0.50 % m/m



Date Limit

Before 1 July 2010 1.50 % m/m
Between 1 July 204Ad 1 January 2015 1.00 % m/m
After 1 January 2015 0.10 % m/m

Actual #ention was set on dealing with sulphur emissions in the EU when it planned to install the first
(Sulphur) Enssions Control Areas ((S)ECAS) in EU p@ntee the need for glokadtion was recognised,

the IMO was eventuallyushedoy the EU to implementorestringentglobal sulphur limitéEU, 2005;

van Leeuwen, 201@rom then on SECAs extended beyond ports when from 2010 onwards a 1% limit
applied fodesignated coastal areas irfEtivepean Union (EU), North America and the CaribbeaasSea
shown in tablé@. Althoughthe limits are finally in platiegir ambition level is questioned.

Thelimits on sulphur emissions in the shipping saotostill substantially higher than the ased for

road transport and whettibesetthat isscheduled for 202@ill actually beanplemented is stilhcertain

The moststringentimit for the shipping sector, which is only valid in SECAs and scheduled for 2020, is
still 10 times lower thanetlonethat was already in placermad transport from 2009 onwaft@hevron

Global Marine Products, 2008nceit became clear that limitg the shipping sectevould enter into

force, many maritime actors waved a red flagthedIMO schedeld a fuel availability stutty
accommodte thenginternational Chamber of Shipping, 20L8is fuel availability studygéet ugor 2018

andwill be decisive in whether the plans will go through as in(artéedational Maritime Organization,

2015e)As for the limits that are already in place, enfierteremains a tough nut to crack.

The nature of the shipping sector makes effectively implementing environmental governance a continuous
challenge. Ships are highly mobile and cross state boundaries on a daily basis. Moreover, they are often in
remote agas making their polluting effects not directly seen or felt to the public. Vessels are registered in
varying countries and berth in a variety of ports. Since their polluting effects are scattered around the globe,
a global legislative and enforcing scheonéd be suitable. But authority is disseminated to a wide variety

of actors with conflicting interests. It is clear that the global chanacitevisibilityf the shipping sector

in combination with its large degree of administrative fragmentatmitai@s effective enforcement.

Effectivepolicy elaboration andnforcement in the shipping sesteems to ba complicated challenge.

To understand the processes hampering effective environmental policy destapiieppen2014)

this studyystematically revetie influence of organizations surrounBiagch carriersvhomareobliged

to impkement the sulphur requiremeBtgdoing so it can reveal the reasons behind the inert pace and low
ambition levels of the limits on sulphur emissions and show how future environmental policy for the

shipping sector should be improved to make it work in praticdata for revealing theganizations in



these networks is gathereddyducting a case study t@hbinesnformation from(scientificlocument
analysis and sestructured interviews.

A suitable conceptual framework for exploring the dynamics in the shipping sectbirisfoelogical
Modernisation Theory (EMT). EMT assumes that industrial transfoemaliaccur in a modernising

society. Science and technology are considered the central institutions for environmental reform, market
dynamics and economic agents aengal in accelerating change and the role of the state shifts from a
commanelndcontrol,to a more participatory one. The position of social movements evolves from critical
outsiders into critical, independent participators whose contributiatugdby industrial partners
Moreover, intergenerational solidarity is the dominant ideoldbg &imdamentalounterpositioningof

economy and ecologyregected At the heart of this theory is the notion that an ecological rationality
penetrates sociefyhe ecological rationality rises up to a similar level as the traditional rationales in society
namely the economic, social and political ratiamaléntegratesnto the corresponding netwarks
Analysing the different interplays of networks in sodtbig ®MT, is done bgpplying the triadetwork

model. The triadetwork model foresees three networks linked to the traditional rationales, the economic,
policy, and societal network which are all represented within a certa{iMekct®95; van Koppen &

Mol, 2009; van Koppen, 201By uncovering the networks in which a carrier operates, it becomes visible
how the actors within the networks are represented. In this way the factors contributing to inert
environmental reform ithe shipping sector can be revealed. These theories are extensively described in
chapteB devoted to the conceptli@mework. EMT is a widely used concept, but it is also widely criticised.
Starting from criticism in the literature, some challengesappiying these models for this study are set
forth.

The processes etological modernisation ghd emergence and embeddihthe ecological rationale
asexplainedn EMT literdure are rather abstract. Moreover, the case of the shippingessototo be an

anomaly to the assumptions made in EEMT assumes thaté@verycapitalist liberal democrdiythis

case, the IMOan ecological rationale rises up to equal importance as the other rstiiongdeisng
ecological modernisation procesBat since the ecological rationale and ecological modernisation are both
solely fragmentally present in the shipping sectamivessal assumption is challengésh, thesteering
processes initiating the emergence of the ecological ratiotlatkefimed. These steering processes are
essentially soejmlitically orienteddenceButtel (2000argue that theabsence of elaboration on the
steering processes due the lack of insights from sebieoreical sciences in EMTn addition to
vagueness about the steering processes, the literature on EMT also remains inconclusive on essential
guestions such as how, where and by whom the emergendeds Initiae shipping sectdne presence

of an ecologal rationalen both the producer and the consumer sightbecontested. Thele of carriers

in the mther slow implementation and inert targets for sulphur emissions indicate the lack of an ecological
rationale on the producer sight. As showrsfigargare(2011)embedding ancelogical rationale in

conaimption patterns is contested. There is few public awareness on pollution from the shipping sector



and onsumers are several steps away from the actual act of sipping, especially in the case of by or partial
products(Chuthwan, 2010)This further complicates embedding the ecolodgicalan al e i n cons
choicesAll in alLEMT seems tbluntly about the assumptionasfd pocesses steering and embedding

the ecological rationale.

For appropriately applying the above described conceptual framettmricése, the following main
research question has been developed.

Is the shipping sector ecologically modernising ?
To structure the research the followingguibstions have been formulated:

- How are the policy, economic and societal network surrounding Dutch carriers represented?
- How is the ecological rationale represented in the shipping sector?
- How do the core elememtfecological modernisation theory relate to the shipping sector?

- How should future environmental policy be improved in the shipping sector?

This report isstructured as followd.o start with the methodology is explain€bnsequentlythe
background chapters start by providing a problem description highlighting the developments around
sulphur emissions and ardipth actor descriptiohe analytical section first discusses each network
separately, where after it combines the netwgrkexploring overarching issues and key activities.
Conclusions are drawn on the presence of an ecological rational and the core elements of ecological
modernisation theory. To conclude, a discussion and conclusion is prdseimtgdes Halepth on the

theoretical problem statement and med@smmendations for future environmental policy.



2. Methodology

This study entailed a case study conducted on the basis of document analysi$ranthisetrinterviews.

A wide variety of documents was consulted, ranging from grey to scientific literature. The interviewees were
key players in the shipping sectorreawe been selected on their role and relevance with regards to carriers.
The interviews are transcribed andlysedly using Atlas.ti. By cressecking documentgth interview

data, validity véaensured.

2.1 CaseStudy

Case studies can take a vaay afrforms. They can have various aims, can entail single or multiple cases,
have varying scopes, encompass several levels of (&msdydiardt, 1989n general, a case study aims

to explore and illustrate a specific setting, applying a certainadeance the understanding (Edusin,

2003) The case study in this research explored the netwovkisgesmbund (Dutch) carriers obliged to

comply with the sulphur requirements in the shipping sector. Two carriers were willing to participate in an
interview. This contributed to the instrumental value of the case studies since additional generalizations
could be drawn about the case.

Case studies are used to accomplish specifiaagimg fronproviding a description, testing a theory or
generating a theoflzisenhardt, 1989yhe main objective of this case study was to provide a description

of the dymamics of the organizations around a carrier obliged to implement the sulphur requirements in the
shipping sector. In addition to that, the theoretical problem statement provided some ifeigkts in

points for refining EMT.

The scope of this case stwdg s  p r i ma r(Golsin, 2@0BYing aim was to revi@al the dynamics

and characteristics of organaa in the networks around a specific carrier. This was done by analysing all
relevant organizations through applying the framework provided by thetwim# model. In this way,
conclusions could be drawn about the relevant dynamics, actors akd.retagdition to that, in some
cases generalizations about the case were establ
study, since it was attempted to generalize from the case study for other cases, in the(€ousisector

2003) However, it is important to note that characteristics, such as cargo or the flag state, of actors in the
shipping sector are still highly variable.

The amount ofinitsof analysis for case studies varies fromonetomutfiide dependi ng on t h
aims.This study conducts one network analysis of Dutch carriers that can be considered relatively similar

in the context of this study. Hence the case study entailed one unit o{@oasisis2003)

In sum, his case study entailed one ,caise unit of analysigas descriptive, added to refining a theory
and had an intrinsic scof@mbining multiple methods for data collection is a typical way to enrich case
studiegEisenhardt, 198%jor this study two datallection methods were incorporated namely document

analysis argemistructurednterviews.



2.2 Document Analysis

This study used document analysis, covering primary, secondary, tertiary and grey literature, to gather
information. With regards to theed scientific literature, it covered all found relevant literature from
primary, secondary & tertiary sources and grey literature. Primary literature is defined as published work
from (a group of) scientists whom personally conducted research orSsadiedary literature covers
publications that rely on primary information sources. Authors are not required to do the research
themselves but can e.g. summarize or synthesize findings in relation to other findings. Tertiary literature is
published work bad on primary or secondary sources, especially developed for scientists working in other
fields than the subject of the publication. It enables them to understand (Sehepnbri, 2007)astly,

grey literature forwhichthemasp t o date definition is: o0..manifo
of government, academics, business and industry in print and electronic formats that are protected by
intellectual property rights, of sufficient quality to be collected and/qatesge library holdings or
institutional repositories, but not controlled by commercial publishers i.e., where publishing is not the
primary activity (Scliopfd, REOGry ltedhture thusgencdmpasses (§cientific)
sources which are not published nor distributed via the usual channels. These include e.g. dissertations,
technicaleports and abstracts of conference pé&Behembri, 2007 his study entailed all these literature

types. In addition to this, the research encompassed relevant information that is found on websites and
reports from (commercial)gamisations. All documents were analysecsints wereombinedand for
supportingthe textsin this researctDocument analysis for this study thus entailed a broad scope of
documents, ranging from scientific papers to governmental documents, bofabaekgroundand in

depth information on the topic.

2.3 SemiStructured Interviews

Besides a literature research, the study was also supported by interviews. The interviews were semi
structured, qualitative, oral or written and were conducted witttdes from the shipping sector. Simply

stated, senstructured interviews are conversations in which it is on forehand clear what the researcher
wants to find ou¢Miles & Gilbert, 2005 his section explains why sstmniictured interviews are chosen

and which steps, prior, dugiand after the interviews were taken.

Semist ructured interviews are most suitable for r
The interviewer can change the questions and focus in accordance with the expertise of a certain participant.
By doing so, better understanding in the research questions is achieved. Generally speaking, complex
guestions require less structured formats than simple questions. This also makes the interview style relatively
flexible. Serrstructured interviews afs@especially appropriate for exploring contradicting perspectives

of participants in a certain stu@iles & Gilbert, 2005Since the core of this study was to reveal
(contradicting) interests, dynamics and networks, this way of interviewing was found to be principally

suitabledr this research.



Although semstructured interviews do not require an extensive questionnaire like a survey, preparation
was of valid importance and gained specific attelntiimg this studyPrior to selecting key players for an
interviewa thorougHiterature review on the topic was conducted. Hereby, it was identified/outidm

bet argeted for possible interviews. Since the res
it is required to i nvosticeand strivd forimpximem \argationh. iSeectinpga nt s
actors in this way, i gMiles&lGllberg20@5km kelectigg actorsdopthis p o s i \

study, it was aimed to include all types of actors that are in contact with a carrier whom is obliged to
implementthesplhur requirement s. I ntervi ewees wmie cont

The majority of them replied but in case a reply remained absent, telephonic contact was sought.

Duringthe preparatorgxecutivand finalizing phase of the intenseseveral steps were takefeagted

in table 1. To start withhe set of questions as defined for this study, varied per interviewee. A generic
guestionnaire based on the research questions formed the basis. This initial overarching set of questions,
covered all relevant elements of all the networks in thedtmark model, the general questionsfor

networks and questions which would aid in answering the research questions. These questions have been
developed in accordance with the guidelirest &srth byMiles & Gilbert, 200%t was ensured that the

guestions were brief and flowed naturally along the interview prodss@thnning the interview, a
tailormade questionnaire was established per intenBawee on this gross list of questions, a tailor made

list of questions was establisbedering €p one, two and three in tabl@Be list was made suitable by

conducting (gientific) literature research and adjusting the questions accordingly.

1. (Scientific) literature research To ensure no questions that can be found ir
way are asked during the interview
To selectintervieweepecific questiorfsom the
grosslist
2. Determining which network the To ensure the right questions are asked
organization belongs to
3. Adapt list of questions Establish a tailemade list of questions
accordance with the interviewees network
found information
4. Interview conducted and recorded In accordance with the guidelines mentioned il
section
5. Interview transcribed and sent to To ensure their confirmation
interviewee

6. Interview analysis using Atlas.ti To structurally analyse the interviews



Once thetailormade set ofjuestionsvasdeveloped and participantsraveelected, the interview was
conducted. In totathis study entaileti8 interviewsPracticalities such meationand equipment were
addressed first. Interviews always started, becatiseabvfreasons, with a briefing, which introduced the

topic and reasons for the interview. This also enabled the participant to understand why certain questions
are asked during the interview. Hereafter it was indicated that the interview would ¢thdyacsindea

laptop. The interview itself drifted naturally through the schedule. Helping participants was possible with
certain encouraging phrasasking for clarificatioar nonverbal actions. The interviewee was also
sometimes steered into certaipids or steered back to the initial topic but this had to be done subtle.
Introducing examples or experiences that were related to the initial topics or relate back to something
relevant the participant stated earlier on in the interview. At the endhtdrthiew, a dbriefing took

place teexplorewhether topics were left uncovefigliles & Gilbert, 2005)

After the interview, the participants were asked for feedback on the questions asked. Reflexivity on the
effects that the interviewer t@dthe interview is of valid impart for improving the techniques for the

next interview and for evaluating possible effects on the participant during the interview. It was explored
whether the questions where easy to understand, whether they made sense and whether they enabled the
partidgpants to cover the areas that they thought where important. If the participants found anything too
difficult about the questions, the questions should be evaluated in any case. This is never attributable to the
participantdMiles & Gilbert, 2005Hence, the set of questions wasptatl in accordance with the

abovementioned guidelines, along the study progressed.

All recordings were transcribed and sent to the interviewees for apigreedter the interviews were

analysed using Atlas.ti. Atlas.ti enabled the researcheturmaiiranalyse the statements made during the
interviews. The transcripts were loaded in Atlas.ti and statements were labelled. First they were labelled quite
roughly, after which they were labelled more conceptually. Based on both the interviewsientd docu

analysis, the empirical chapters were written. Herewith sources weneckedsand validity was ensured.

All'in all, this research encompdssease study in which the literatesearch covers both published and
unpublished literature forstientific and commercial sascSenstructured interviews veeused to
reveal additional,-ohepth information aboutlevanorganizations in the shipping sector. Analysing the
found information was done by applying the-tr&tdiork model and the dogical modernisation theory

to the data that was gathered via document analysis and the interviews.



3. Conceptual Framework z Ecological Modernisation Theory

The conceptual framework for this study is founded on the Ecological Modernisation TheoBMEMT).
analyses how in a modern society, institutions and social practices are transformed in accordance with

ecologically sound goals and crifet@ & Spaargaren, 1993)

This section starts by providingigit in the emergence of the theory to contextualise it. Hereafter the core
elements of EMT are set forth. It is assumed that these elements are present in an ecologically modernised
society. Prior to the presence of these core elements, the ecolmyeahitiptes processes of ecological

reform. Funded on the ecological sphere, the ecological rationale strives for the integration of ecological
goals and criteria in decisioaking procedures. Therefore, both concepts are extensively described. It can

be explored to what degree these ecologically sound goals and criteria are integrated in society by applying
the triadnetwork model. The triambtwork model is of specific relevance for this study since it is used to

map the dynamics and roles of theracorrounding a carrier in the shipping sector. By uncovering these
interplays, it can be indicated what actors contribute to the lack of ambition and slow implementation of
environmental policy in the shipping sector. This model is highlighted its thectaon. In short, these

tools are operated for this study as follows. Theneiacrk model is applied to explore which actors

hamper or contribute to ecological modernisation processes in the shipping sector. In addition to this, it is
assessed wihetr an ecological rationale is emerging in the shipping industry and what core elements of
EMT can be found in the sector. And lastly, it is explored how and if these theories relate to a case such as
the shipping sector which does not yet seem to bgieattjomodernising.

3.1 The Emergence of Ecological Modernisation Theory
Matching the broader scientific trend of focussing on environmental reform, Ecological Modernisation
Theory gained popularity quickly. It evolved into a first and second geofeEtidnthinking' of which

the latter generation is most relevant for this study.

In the 1960s and 1970s, the first social scientists focussing on environmental concern emerged.
Environmentalists urged for a fundamental reorganisation, for establigdalpgically sound society.
Therefore, most emphasis was on explaining how the composition of society induced environmental
devastation. The focus was on explaining the ongoing, expanding and deepening environmental crises, in
other words, explainingtbewhy 8 of envi r (MoinSpaatgadn, &Gensenfeld) 2009b)o n .

In the 1980s and 1990s, the government, public and scientific community realised that the environmental
crisis resulted out of the formerly madeiags in politics ancc@nomics Public awareness about the
consequences of the environmental crisis rose and the need for a response to deal with it became more
broadly based. The environment was no longer seen as an external factor with regard to the institutional
organizatiorof production and consumption. Environmental interests were broadly institutionalized in
society which tempered down the need for a fundamental reorganisation of society. Thus, public
perspectives on institutions shifted from phasing out and replagingtirrds finduning and reforming
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(Mol, 2@0) This shift in perceptions on institution
Mo d e r(Bryzeky Oownes, Hunold, Schlosberg, & Hernes,.2D08hg the reflexive modernity, the

prior made choices resulted in developments that indwoety $o question society itself. In this period,

public awareness acted as a steering factor for increasingly exploring political and social transformation
possibilities to deal with the envi remotmplateda | cri
but restructured to establish a more solid political and economic management system. Modern technologies
and economic development were deemed essential elements in establishing ecologMal &form
Spaargaren, 1993uch an improved management system was needed to deal with the risks that followed
out of the techn@conomic and social developments resulting out of previous diBeikn&iddens, &

Lash, 1994; Dryzek et al., 2089)accetating institutional reform and expanding the need for innovative

technologies, the scientific focus shifted likewise.

Scientists increasingly explored the process of
words, how processes of environmental reform are initiated. By the turn of the millennium, scientists
performed many complementary studies, negdmith the causes of environmental destruction and the
processes inducing environmental refdfol et al., 2009bA school of thought in accordance with this

focus was found in the Ecological Modernisation Theory. In accordance with this period, the theory
focusses on environmental reform and enwviemtinduced restructuring of production and consumption
processefMol, 1997)

Besides the reflexive modernity, the emergence of EMT was also strengthened by the broader trend that
the social sciences of environmental reform took stand. Accourttet®000, the rapid adoption of

EMT wasattributable to its overlap with some intellectual and broader gegiticaiic factors going

beyond environmental sociology. One of those factors, is state failure in industrial societies, as introduced
by Janicke(1990. His work emphasized the impotence of politics to regulate industries which matched the
core elements of EMT. Amongst other things these core elements prescribe a less regutatory but m
cooperative role of the state and they emphasize the value of industrial initiative. Especially during the
reflexive modernity, this inability of politics was recognised. Elaborating on state failure in the scientific area
of environmental reform wasibvative and contributed to EMTs fast ability to stand ground. Due to the
increasing (social) scientific focus on environmental reform and the broader societal developments of
institutional restructuring, EMT developed as one of the strongest, mkisbwe|lused, debated and a

widely cited concefitlol et al., 2009b)

Being welknown, much used and debated, EMT evolved into a diversity of meanings and usages. A
di stinction can be made bet we e ngernemton apeearedindhei on s
1980s and early 1990s. It indicated that a capitatetdiemocracy is able, due to modernisation, to induce

environment al ref orm. 0. .capitalist Iiberal demc
the natur al environment, and that onet icamod )p reefd i
capitalist 1liberal democracy woul d (Bettel®2000,@. r es ul
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3). Thus, the prime focus was on the ability to induce environmental reform. Thgese@ibn of

EMT thinking emerged in the late 1990s and focusses on identifying thelisicaioprocesses, which

lead the capitalist liberal democracies, into environmental(Bidittety 2000 Herewith the focus shifted

from theabilityto induce environmental reform to revealingptioeesgsducing environmental reform.

Since this study aims to explore the networks to reveal the processes stimulating or hampering ecological
modernisation processes in the shipping sector, the lattetiggefecassing on the actual processes

behind environmental reform is most interesting.

3.2 Core Elements of Ecological Modernisation Theory

Ecological modernisation theory assumes that the environmental crisis can be managed by expanding the
modernisatio of the existing institutions incapitalist liberal democra@§paargaren, 199As the

shipping sector operates globialgntails multiple societi¢owever, legislatidior the entie €ctor is

developed by the IMO hEoperations and conditions provided by the IMO can be considered occurring

in the context of a capitalist liberal democracy. Thus in this seese,tther e sect or i s cons
as definetty EMT. Five core chacteristce f an 6ecol ogi c havdbgendefinbddcanchi s e d
will be discussed in subsequent order:

1. Science and technology are key institutions

2. The importance of economic agents and market dynamics is acknowledged
3. The state evolves into a pagive and cooperative institution

4. Social movements are valued as critical insiders

5. Intergenerational solidarity is a dominant ideology

3.2.1 Science and Technology

EMT has a renewed perspective on the institutional position of science and techraidigg tdduber

(1985 in Spaargaren & Mal993, modern technologienable an ecological switchover resulting in an
ecological restructuring of society. Science and technology were considered culprits of ecological and social
disruption in the 1970s. But triggered by the reflexive modernity, these institutions aes dyn&idr

of key importance for pursuing ecological refdfizi, 1997)The renewegerspective on science and
technology induces two major shifts. The first shift entails a change flam sdghle and eraf-pipe
technological regimes towards a more preventive, advanced andnpegcatesl perspective. For

example, choosing fod#ferent type of oil instead of installing a scrubber. The second shift entails moving
away from these O6hardwared technologies, towards
more socidechnological systems. An example is the increasiagfotransition management in which

the attention for processtegrated technologies is replaced by introducing entirely new transport systems.
Herewith, insights from new technologies are combined with new management concepts in which new roles
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of the s$ate are essential. EMT thus assumes that society needs scientific development and modern
technologies to deal with environmental prob{&fog 1997) The trajectories provided by science and

technology open gateways towards the harmonization of ecology and g¢doh&m®paargaren, 1992)

3.2.2 Economic Agents and Market Dynamics

The second core concept of EMT overcomes the fundamental @msitiening of economy and

ecology. For structurallycloring environmental interests on the market, EMT breached through the
strong preference in environmentalism to combat capitalism and break with riidoérSipaargaren, &
Sonnenfeld, 2009&}ontrastingly, within EMT, the power of economic and market dynamics is deemed
essential in $wing for ecological reform. It is recognised that economic and ecologic development are
interdependent for achieving either environmental improvement or economic development. In order to
achieve this, inputs like natural resources and outputs likensnaisdivaste need to be delinked from
economic growth. It is evident that the nature, pace and geographical allocation of economic growth needs
restructuring according to ecological criteria and goals. This is done via two main cooessizing
ecofpwandld e c o | o0 g (Mpl & dagicke 2009nMony@®EOonomizingcology entails using economic
mechanisms to achieve a more ecologically sound society. Examples are internalizing the external effects
economic growth or edaxes(Spaargaren, 199This naturally leads to ecologizing economy in which
environmental issues and interests are given a permanent and key position-makéogsjmocesses of

firms, industries and consumg@vel et al., 2009aExamples are environmental management systems or
ecclabelling. Both concepts show how the power of economic and market dynamics wotksoih fav

the environment. Besides recognizing the overall strength of economic and market dynamics, there is an
important role for economic agents in EMT. These agents can be innovators, entrepreneurs and industries
and are considered social carriers ofogical restructuring. These actors are driving forces of
envirmmental improvement by inducitige development of scientific and technological gateways to
overstep the fundamental opposition of economy and ecology. The state is essential in establishing
sypportive policies and creating room for manoeuvre for these actors.

3.2.3. The Role of the State

A political reorientation process transforms the role of the state in EMT from hierarchical to cooperative
(Janicke, 20Q9n his early work, Janicke plead for an enlargement of the steering capacities of the state to
support and ensure the implementation of an ecological rapagegaren, 199Howeverater on

Janicke (199@)troduced the ation of state failure and paved the way for a less regulatory and steering
role of the state. In accordance with this, Hubepaargared 997)emphaized that staiatervention is

only one element of environmental reform and too much state intervention canasvebgtacle to
environmental reform. In more recent work on the role of the state in EMT, a middle course is found by
settingmbéodoethmi sbdd pPpolitics enables to transl ate

political arenas, making state intervention less essential. Herewith, it is assumed that environmental politics
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stimulates the development of new forms, instrurmedtgrinciples which eventually reshape the relation
between the state and civil society (a¢f&paprgaren, 1997)

Two major paradigm shiftsenmerdy, transforming the role of the st
The first paradigm shift induced a resource preserving mode of production and the second paradigm shift
recognised the diminishing steering potential of politics. A lackctfeffenvironmental) policy can be
caused by several reasons of which the notion o]
most relevant for this study. State failure refers to a situation in which ineffectiveness, inefficiency and
structwal weaknesses in decigimgking are abundarifanicke, 20Q9)As assumed in ecological
modernisation theory, political modernisation indues#iegb reorientation process restructuring the role

of the state in the context of state failure. This results inrea¢amg consensus that the authority of the
bureaucratic constitutional state cannot be considered the sole legitimate stesmmgdredyhereupon

a renewed perspective on the role of the state is established in society. In terms of ecological modernisation
theory Janickg€2009, p. 3xdefined the following elements:

- OFrom bureaucratic, detailed rulemaking to ar
action contexts;

- From the state mode of dealing with problerti®etsocietal mode of handling them, with inclusion
of the state;

- From centralist to rather decentralized problem solving;

- From exclusive to ever more inclusive and participatory detdimg structures;

- From imperative policy style to negotiated sakiti

- From reactive to a more strongly anticipative policy pattern; and;

- From steering based on public expenses to strengthened steering based on public revenues (taxes,

| evi es, tari ffs, fees). 6

In short, the role of the state transforms from hierardmicafucratic, tegown, centralized command

and control policy making into flexible, preventiveedealized and participatory policy making. In
achieving these goals, the state applies various approaches and instruments for guiding society into
sugainability(Mol & Janicke, 2009Ithough the role of the state is less prominent and controlling, the
state remains an important actor for several reasons. The state is still responsible for provigling a long

and transparent regulatory framework, establishing an operational organization for advice and control,
ensure the implementation of externalities, provide environmentally sound market conditions and it should
take responsibility to plan and supervise tedioalinnovations. The role of the government towards the
industry focusses on elaborating effective environmental policy within an appropriate organizational
framework and leaves room for the industry to decide on the means for achieving long term goals,
themselvegvan Koppen, 2014)Thus, the state is solely responsible for strategic tasks, safeguarding

ecological minima and to define lawgn environmental problems. An important change is that the state
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is not the sole respsible actor anymore for environmental care. It should rather be analysed as one element
among a variety of initiatives and strategies of modern society, bringing about environmental reform.
Because in addition to the state, it is assumed and requiredathattors go beyond these basic
requirementglanicke, 20Q9Jhis also touches upon the second element, emphasizing the role of economic
agents. Such private economic actors become entangled in environmental reform through e.g.
environmental management systems or certification s¢hehd997)The transformed role of the state

and initiatives from local actors, hence form the fundamenbfogieal modernisation.

3.2.4 Social Movements

Repositioning both roles of the state and the market as described in the first three core characteristics of
EMT induces a change in the position and role of social movements in environmental care. In the 1970s,
their primary role was to create publicgoliical attention for the environment and to question techno
economic developments. This was mainly done by confrontation between them and industries. These
confrontations had much influence on public opinion and forced governments to take acticainirich m
focussed on forcing regulation upon these indu@thigser, 2009)Over time and accelerated by the
reflexive modernity, environmental awareness spread througlaiytresaiting in the emergence of
environmental care as an integrated concept in all layers of society. The broad societal integration and
recognition for their <cause, transformed these
participa o (M®I51997)

Their o0..ability and poweandorganizepublie suppbreor disdppraval, mo
i s used to supMolri997,anld2Laopecation is kel for.the denewed position of

social movements. It is enabled since the majority of societal forces aim at an ecologically centred
recongruction of modern society. Environmental action became more professionalized and institutionalised
by integration in negovernmental civilociety organisations, research institutions, mass media and
education & training. Integration in the industrigsag/n by concepts such as environmental management
systemgHuber, 2009)Iin practice, such integration is enacted via two types of pressure. Pressure from
groups, individus or environmental organizations or pressure can be internally driven, from employees
towards and within industri@an Koppen, 2014onfrontation might still be necessary from time to time

which makes it of valid importartbat social movements and rgmvernmental organisations remain
independent from industries and governmental bureaucracies accbialeg(8909. The transformed

role of social movements shows that putting the 'ecological question' on the agenda is reached. But the task
remains to ensure that such forms of sowaernisatiorkeep on pursuing a sustainable @dtiber,

2009)

3.2.5 Intergenerational Solidarity

Intergenerational solidarity is a dominant ideology withifl[@M® Sonnenfeld, 2000htergenerational

solidarity as introduced by the Brundtland Commission aims to avoid destroying or exhausting resources
that might be needed by future generations to sustain similar lifestyles atisegpresration has
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benefited from. The term resources covers both essential resources such as fossil fuels, and resources for
leisure activitigdohnston, 200Untergenerational solidarity might seem like a huge task but by combining

all elements from the core characteristics of EMT, it is assumed that the environmentalntisieocgeh

be overcome by ecological moderioiséBpaargaren, 1997)

Combining the elements as depicted in figurffom the four core characteristics of ecological
modernisation theory aids oheeving ecological modernisation.

1. Science
and
Technology
2. The
5. Intergene power of
rational economic
solidarity and market
Ecological dynamics
Modernisation
Theory
4. Social ]
movements 3. Changing
e role of the
as critical .
insiders

To summarize, ecological modernisation starts by recognizing science and technology as key institutions in
society. Innovative technologies are developed aided by science. The combination of both factors provides
gateways for establishing an ecologitcehswier by delinking economic growth and ecological devastation.
Ecology and economy are not merely harmonized but in addition to this, recognized as interdependent
factors in establishing ongoimpdernisatiorof society. Besides the importance of mahkeamics,

economic actors are essential. Such innovators are able to exploit the gateways provided by science and
technology. For enabling this process, it is essential that the state takes a less hierarchical and regulatory bu
an increasingly paxtivesupportive and cooperative role. Simultaneously, social movements are employed

by using their knowledge and mobilizing capacity. Intergenerational solidarity is the prevailing ideology in
society functioning as an umbrella concept under which the etarheftle four previously mentioned

core characteristics live up to. These five core characteristics elaborate on the societal factors surrounding
the ecological modernisation process. How and to what extent ecological modernisation and thus
environmentty sound policies are developed and implemented is dependent on the integration of an

ecological rationale.
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3.3 Ecological Rationality

The five core characteristics of ecological modernisation are supported and steered by an ecological
rationale. The etmgical rationale is the key driver in the core patterns of ecological modernisation processes
(Mol & Janicke, 200By focussing mainly on the processes inducing ecological reform, the concept was
established in thesart of EMT duringthe secegde ner ati on of EMT Ot hinkingo

According toMol (1996 there are four rationales that are embedded in fouespghesociety. The

ecological rationale is embedded in the ecological sphere. Next to the ecological rationale, there are three
traditional rationales in society which are the societal, economic and political rationale. These are all
embedded in their cesponding spheres. The spheres thus form the fundament in which the rationales
exhibit. To illustrate, in the economic sphere the rationale to ensure profit is dominant. In the socio
ideological sphere, the rationale to strive for societal interestokngis via e.g. public pressure prevails.

And in the political sphere, political interests such as implementing efficient and targeted policies are
omnipresent. Since the ecological rationale is the key driver of ecological modernisation, it t& important
explain this concept more in detail.

The ecological sphere initiates processes of ecological reform and the ecological rationale is the mechanism
that ensures the environmental goals and criteria are integrated in the other rationales. The interaction
between all four spheres and rationales is of valid importance in ecological modernisation theory. The
ecological rationale is funded on the ecological sphere. Together they stimulatespretb@nd
environment induced transformatiand reform proesses in the core institutions of modern society. The

above described process is known as ecological restructuring and results in ecological m@dernisation
Koppen & Mol, 2009)

It is important to note that both the rationalesspiteres are not specific distinct areas in society which

can be identified. These rationales and spheres are analytical distinctions, enabling analysis of institutions
and social practices from an ecological persp@dtivel 996)Herewith, conceptual space in sociological

theory is given to the (relatively) autonomous ecological sphere. Considering this study, the analytical
distinction between the various spheres andake#ois especially useful for analysing how the ecological
rationale emerges and to what degree it is integrated in the other rationales. Therefore the emergence and
of the ecological sphere and how it works in practice is discussed in detail. Hereafezgence of the

ecological rationale and how it works in practice is set forth.

3.3.1 The Emergence of the Ecological Sphere
To start with, the process towards an independent ecological sphere is explained.2|rthiggure

6emanci pat i waldpheffrom theether sploete®igshown.
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GROWING ‘INDEPENDENCE' OF THE ECOLOGICAL SPHERE

1
Economic sphere
Eah ot /H\ B R
f*izcological aphea:&
/1 \
Political sphere Suci:ddmlugical

An emancipation procedstaches thecological sphere frasnlelyeconomic interests. This emancipation
process is call ed tSpaargaiea, mIPRhantails that theoenmviranrental sphdreo g y 6
shfts away from its economic counterparts and 0.
s p h e(Mel,.1996, p. 30Both spheres develop simultaneousltrendnvironmental sphere remains

closely connected to the economic sphere. In practice this means that institutions and industries are analysed
and judged with independent ecological criteria that are not entirely reduced to or deduced from economic
critaria(Spaargaren, 1997) I n ot her words, first industryds dec
producing ecologically friendly side effestsl after the emancipation of the ecological sphere, an
increasing amount of decisions in industrial systems are predominantly steered by ecological goals and
criteria. However, the sodtteological sphere and political sphere stay also connectedvisahmental

sphere. This transition process towards an independent ecological sphere is identified as the turning of the
tide by many authors. It opens the gate towards a phase of ecological mod@pé&atamen, 1997)

This results in a situation in which all four spheres are reprébtoitelP96) The representaticaand

interaction of all four spheres in practice is essential in explaining the processes behind ecological
modernisation.
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3.3.2 The Ecological Sphere in Practice

Highlighting the (conceptual) position of the ecological sphere once it has gained ioel&penperiant

for understanding its fundamental position in EMT. After its emancipation, the position of the ecological
sphere is 6on a par & wi-iteblogicahspherm.cTberecological sphegyeodbest i ¢
not dominate the other sphe but enables equal interaction between itself and the other spheres
(Spaargaren, 1997)

Once emancipated, the ecological sphere processes feafindomain and rationality in cooperation

with the political, socideological and economic spheres. The renewed position of the ecological sphere
induces an ecological switsker in society fuelled by the changed relationship between economy and
ecdogy. In practice, the close connection between economy and ecology, means that an increasing amount
of economic, processes of production and consumption are being analysed, judged and designed from both
an economicand an environmental perspec{dpaargaren, 1990hanges induced by the ecological
6spher ed s houl-pmrmanentiastit@iongl shanges that ars largaly irreeasitdeppen

& Mol, 2009) The spheres should be perceived as initiating processes of environmental reform and put
slight emphasis on the relation between the economic and ecological sphere. The mechanism steering the
integration of ecologicgoals and criteria in social practices and institutions, is the ecological rationale in

which all four spheres are equally represented.

3.3.3 Rationality

For explaining the emergence of an ecological rationale, it is important to start by higkligleéming

of o6érationalizationd. Rational i z atsysemsafisetodealan ec
with (ecological) issues. The existing institutions are perceived to be insufficiently equipped to deal with

ecological issues.

Thena i on of an &decol ogi c alDryzek, t198ibm alhii ¢ ybo avla sdO Ra tr is @ 1
In this early work on the ecological rationality, the emeogenced e manci pati ond of t he
Although,Dryzek, 198perceived the ecological rationale as a dominant concept, the concept in EMT
thinking, is now regaded as equally interacting. The emergence of a rationale in EMT can occur in a variety

of forms. It is highlyplaca nd t i me bound which rationale O6pathyv
may rationalise from a fundamentally different perspectiggy different directions than another person

(Mol, 1996)Herewith, it is indicated there is no predetermined template in which an ecological rationale
develops. It rather isctor, country and time dependent. Although the exact context of its emergence varies,

authors did provide insight in the process of the emergence of the ecological rationale.

3.3.4 The Emergence of the Ecological Rationality

The emergence of the ecological rationale is enabled by the fundament established through the emancipation
of the ecological sphere. The ecological sphere has gained its own prominence and is on a par with the other
spheres. Herewith room for manoeuvretli@ ecological rationale is created to induce processes of
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ecological modernisation. Such processes of ecological restructuring are stimulated by the increasing
prominence for environmental interests, considerations, representations and ideasdntisesialral

institutions in a modern sociébjol etal., 2009b)Thus, institutions are analysed and judged by criteria

that are disconnected from and not solely based on economic criteria. Relevant social practices and
institutions for EMT, are r efl ecdcomsdmptiom dominantar i et y
di scourses, technological trajectories, market i
(Mol et al., 2009, p. 23)ccelerated by the prevailing institutional restructuring in the reflexive modernity,
the® social practices and institutions are restructured by taking into account ecological goals and criteria
(van Koppen & Mol, 2009)

The ideal picture of the emergence of the ecological rationale is quite similar to the emergence of the
ecological sphere. First, the ecological rationale starts growing in autonomy and independence in society.
Consequently, the ecological rationale is not integrated in one of the other rationales anymore, nor does it
substitute one of therfButtel, 2000 It is also decoupled from and exists next to the other, equally
important, rationales. The ecological rationale interacts with other rationales according to ecological criteria
and to achieve its goéidol, 1996)In contrast tdryzek's, view from 198equiring the necessity for a
dominant position of the ecgioal sphere and rationale, the rationales equally interact. As is the case with
the spheres, the ecological rationale is not supposed to dominate the other rationales. Thus, all rationales
equally strive for specific goals, according to specific cigdhieir own realm and legitimédpl, 1996)

The focus in the emergence of the ecological sphere was still slightly on its connection to the economic
sphere. However, dep@mglon the topic at stake, in the emergence of the ecological rationale a balanced
and integrated interaction of all four spheres is sought. By conceptualizing the development of ecological
modernisation supported by all four rationales, it is showndtanability is not solely a political choice.

A close interaction between all four spheres results in an ecologically rational organization in the context of
ecologically sound policies, supported by corresponding ecmlegiogical perspectiv€Spaargaren,

1997) Herewith ecological modernisation theory emphasizes that interaction with other mechanisms like
administrative systems, laws, public pressure and markets is essentigl anreatikigically modernised
societyMol, 1995)

3.3.5 The Ecological Rationale in Practice

The anchoring of the ecological rationale in the remaining rationales becomes visible in several concrete
examples andoncepts. Overall, after anchoring the ecological rationale, the environment is no longer
perceived as partially interesting or as an external precondition but is fully integrated in the remaining three
rationales. This process is steered and enablastibynrsocietal politics. The interaction among these
rationales transforms social practices and institutions in balanced versions of all fou(Vetioh@86;
Spaargaren, 1997)
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After the late 1980s, several concrete examples of the ecological rationale in society can be indicated
according twan Koppen & Mol (2009From thatime on, the ecological perspective, logic and rationality
gained autonomy in society. An example of this transition is shown by the transformation of environmental
indicators. First these environmental indicators were indicated in other indicatordnbteatkiag
independence of the ecological rationale ensures the development of separate environmental performance
indicatorgSpaargaren, Mol, & Sonnenfeld, 2E)nome valuations of environmental goods emerged,
environmental management systems arose and cleaner production was addressed. Both public and private
utility enterprises recognised the importance of a sustainable use of natural resources and recycling.
Integraing economic valuations for environmental goods is a clear example of economizing the ecology.
And ecologizing economy is achieved by enabling a permanent position for the environment in decision
making procedures through e.g. environmental manageteem . dysth concepts are important elements

of the core characteristics of EMT. Besides more concrete practices, also (policy) concepts showed a full
integration of the ecological rationale.

Several (policy) concepts show the embodiment of the interaatirgtibnales. The connection of the
ecological and economic rationale is shown by concepts like “environmental productivity”. In this concept
the most efficient mode of production is sought, without neglecting environmental or societal effects,
addresslp bot h the economic and ecol ogical rational e
between the economic, political, sadémlogical and ecological rationale. This concept shows the political

and sociddeological choice to let the onesirag pollution bear the costs for cleaning afterwards
(Spaargaren, 199The abovementioned examples show the full and equal integration of the ecological
rationale in society. But the prodestsveen the emergence and full anchoring of the ecological rationale,

the embedding, is contested.

3.3.6 Embedding the Ecological Rationale

EMT thus assumes that in a modernising society, a rationality stressing the need for environmental reform
rises upd equal importance as the economic, political and social rationale that has been inherent to our
society for decadésn Koppen & Mol, 2009ntegration of the ecological rationale is only possible once

the ecological rationality, itognd perspective are distinguished and emphasized in and by society.
However, the theoretical and practical embedding of ecological rationalities irdhkusatephere of

civil society is contested. Securing ecological rationalities in eferyslapdwn to be a huge task. The
cultural dimensions of EMT should be developed in much more detail, to elaborate on how to embed an

ecological rationality in soci¢paargaren, 2011)

Besides additional scientific insights in this embedding process, guidance is needed in anchoring the
ecological rationale in socidtgrdats conceptual emancipation. The embedding must ensure a reconnection

of the ecological spheres, to the other spheres of the market, the state a(mhra€mtpen & Mol,

2009) One could consider to governmentally steer thedefimg of the ecological rationale. However

whether this fits EMT perspectives is contested since the role of the state should be less steering and more
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supportive. Therefore, it is concluded that politics should mainly be employed to translate fexyperience
the environmental field into the other fields. The role of the government in embedding the ecological
rationale should rather be perceived as supportive and enabling, instead ($saegeren, 1997)

3.3.7Challenging the Emergence and Embedding the Ecological Rationale

EMT assumes the emergence of an ecological rationatg gapitalist liberal democracy. The ecological
rationaleises out of the economic sphere iatehratei other rationales aretblogically modernigas

society. The above described processes of the emergence and embedding of the ecological rationale are
rather abstraeind too short side@®MT is criticized for insufficiently exploring the processatingjtihe

emergence of the ecological rationale and for being too optimistic about the ability of market dynamics to
embed the ecological ratior@attel, 2000; Spaargaren, 20t@Ighort, theuniversal applicability thfe

overarching assumption that in every society an ecological rationale ismgaggtionetased on the

case provided by the implementation of limits on sulphur emissions in the shipping sector

To start with, the lack of insights from sqmititical sciences in ecological modernisation theory hampers

the light it sheds on the processegistp¢he ecological rationale. Ecological modernisation theory is
founded on environmentand policy science and did not develop out of-axstng body of social

theoretical thougliButtel, 2000)t is merely supported with some citationsfiliese schools of thought.

Still, the core of EMT is about restructuring political processes and pBattalé2000 argued that EMT

literature should increasingly focus on quditical literature. Litature on e.g. embedded autonomy could

serve to describe the interactions between industries, civil society (groups) and the state more precisely
(Buttel, 2000)Related to thi§paargaren, (20X mphasized that the cultural dimensions of EMT should

be explored in more dettlreveal the processes enabling the embedding of an ecological rationale. The
core of ecological modernisation is essentiallymditically oriented. Therefore enriching EMT with
sociopolitical insights as suggestedhttel, 2000could serve as a starting point for more precisely
revealing the processes inducing ecological modernisation. This also opens up possibilities to address more
prescriptive approaches in EMT. Because once such processeseatgireeedd be extrapolated how

and where, what kind of actions are necessary for a sector to incorporate an ecological rationale and

eventually ©6ecologically modernisebo.

To continue wit h, -optimisn about thendynamics Bf NhE Giaikenotorieus
(Sonnenfeld & Spaargaren, 2008is is relevant both for the consumer and producer side in the shipping
sector. EMT assumes that in every modernising, capitatist diemocracy, an ecological rational will
penetrate society in equivalent form to the other rationales, economic, social anéipottveathe

results p in this case study theyshipping sectodeviatefrom this assumption. The sechars a track

record of implementing environmental policy at a rather slow place and the settdrgedl/be
considerecmbitious. This makes one doubt whether an ecological rationality is present at the producer
side at all, let alone, in an equal form. Also fhe consumer side, the emergence of such a rationale is

uncertainSpaargaren (20kbnducted research on how to embed the ecological rationale into the other
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rationales in consumption patterns. It was concluded that this would be a huge challenge. Within the
shipping sector, camsers that buy products are several steps away from the actual act of shipping.
Moreover, shipping happens on sea and pollution is not directly seen or felt. Thus, there is a rather indirect
connection between carriers and consumers in the shippingAggdyangSpaargaren's (20 Iihdings

about the challenges concerned with embedding an ecological rationale in consumption patterns and to the
shipping sector, a sector lacking direct consumers, the challenge to embed an ecological rationale is expectec
to be even bigger. Thus esally when considering the shipping sector, one could argue that EMT is too
bluntly about the ability of market dynamics to embed an ecological rationale. Besides the embedding

processes, it is also argued that more research is needed on the stessieg proc

The embedding and steering of an ecological rationale in ecological modernisatisrdésroey a
complicatea@ndtoo little researchechallenge. Considering the abovementioned hurdles in steering and
embedding, it is expected that the embgddimd steering of the ecological rationale is even more
challenging in the shipping sector. By exploring the factors hampering or stimulating environmental reform,
the operational and theoretical implications of EMT can potentially-toa&ide

All in al, processes inducing environmental reform are initiated by the emancipation of the ecological
sphere. Funded on the ecological sphere, the ecological rationale impels the integration of actual ecological
goals and criteria in the other four rationalsediety. Still, the steering and embedding processes of the
ecological rationaletime literature are equivocdieTinteraction between all four rationales can hamper or
stimulate ecological modernisation. These processes can be explored by radiffaliagtthetworks in

society. Herewith, it is analysed to what degree ecologically sound sets of rules and resources are articulate
in organiations and production procesg&saargaren, 199f)s assumed that the ecological rationale is
integrated in an economic, policy and societal network. A tool that is part of EMT and that aims to reveal
these networks is the triadtwork model.

This section introduces théattnetwork model by explaining its characteristics. Starting with its aim,
relevance for the case and added value as compared to other network models. Consequently a general
section on all network types highlights the network properties, how the regevenisloyed in scientific

research, the overl ap areas, globalisation and t

Industrial companies are surrounded by many actors with particular interests in their way of doing business.
Stakeholders might stimulate and impose emaratal improvements but can also do the opposite by
impeding or blocking policy developn{eah Koppen, 2014)loreover environmental considerations are

often not taken on board automatically by industries. Disclosingrlayiraéstakeholders within these

settings in the environmental policy arena of an industry, requires a thorough stakeholder analysis and can
eventually reveal the dynamics blocking or impeding environmental policy development.
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In the shipping sector tfeeis a lack of ambition and inert pace of environmental policy implementation.
This can be attributable to not automatically considering the environment in policy decisions as a result of
the characteristics and composition of the networks in the $&ctivere could be actors in the
surrounding networks that are able to influence environmental policy development. Via a network analysis,
the 6embeddednessdé of the carrier and its surro
refers to all dions and their outcomes together with the structure of the overall network of relations in the
sector. This network is continuously restructured during inte&cijios, Kirai, Malombe, & Vafiet,

1997) Exploring the embeddedness of a certain carrier entails investigating the interplay, relations and role
division among the stakeholders that are surrounding him. Eventually this exposes the dynamics behind the
way (environmental) polisydealt with within the sector.

Network models that have the ability to broaden their scope beyond merely focussing on the economic
perspective have several advantages. To start with, they fulfil the need for a more sociological perspective
by includinghe policy and societal network, on top of the traditionally solely used economigvagtwork
Koppen&Mol,2009) To continue with, they function in [|i.1
ecol ogi cal modernisation with empirical devel opn
(van Koppen & Mol, 2009, p. 30®) addition to this, such network models provide an intermediary
between the system perspective of system models and the agency perspective of action or agency theory.
Through anal ysi ngetwbrkinodes adion @nd steittural etegents of businesses are
brought together. And lastly, network models have the ability to include an institutional analysis together
with an analysis of the contribution of capable agents. This helps to idenéifes¢bary institutional

changes for environmental improvements. Such extended network models thus combine theoretical notions
of network models, structural properties of institutions and the interactions of agents constructing the
network(van Koppen & Mol, 2009Herewith they extend their scope beyond solely focussing on the
structural properties. A method that combines these elements by analysing the societal context of industrial
sectors is found in the triagtwork model.

The triadnetwork model is a conceptual model which enables analysing to what extent ecological
perspectives have penetrated and transformed the three other rationales in society (the economic, political
and societa(yan Koppen & Mol, 2009n other words, it analyses to what extent processes of ecological
reform are initiated by employing the ecological rationale based on the fundament provided by the ecological
sphere. Simultaneously, it explores to what extent the ecological rati@ubferstgelogical goals and

criteria to be fully and equally integrated in the other rationales (the economic, political and societal
rationale). The three networks in the tnieidvork model resemble with the rationales in society, they
contain the poligyeconomic and societal network. And thus, the fourth, ecological sphere or rationale is
assumed to be embedded in the networks that are analysed byrteevisiadmodel. The difference

between the spheres and rationales is found in their applichgoeas\the spheres and rationales are
analytical distinctions to explore the emergence of the ecological rationale, the networks are meant for
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analysing the dynamics, roles and power of the actors who have (or have not) integrated an ecological
rationalen t heir Oway of doingd business.

The triadnetwork model thus consists of three network types: the policy, economic and societal network.
Together these networks make up the semp@lomic structure in which an industry is embedded. Each
network type emenpasses a specific analytical perspective, a particular set of actors, distinctive institutional
arrangements and a restricted number of interacting (collectivéyactisppen & Mol, 2009 ctors

can be part of multiple, diffeteéppes of networks. The definition of actors within theteadork model

is very broadly tough, it can encompass multiple sorts of actors and relations among them are also highly
variablglvan Koppen, 2014All network type relate back to the industrial companies that are analysed.

The networks in the triatetwork model are only analytical distinct networks and have unclear theoretical
boundaries. Although the network types are presented as three different typestiristonmote that

this is merely for conceptual purposes. It enables analysing the different mechanisms of and perspectives
on, how the social environment interacts in the analysed sectors. The network types aid in identifying the
reasons behindacompas proactive or reactive environment a
whether and how such environmental reforms are successfully institutionalised. And lastly how
environmental reform transforms existing structures and arrangdtetmisal., 2009bYaking these

theoretical notions iotaccount, it is important to shed some light on the networks in practice.

In reality, all network types overlap, closely interact, work with unequal forces and incomparable outcomes.
The individual company06s straytddye drsoenwailr eamme mt
the end this is decisive in the individual companies intentions and sfvaredieppen & Mol, 2009)

There are cases in which it is unclear to what network certain actors belong to. Thiahtetittii®it
varying roles in multiple networks which puts th
3. Branch organisations connect the economic to the policy network by lobbying for policies at the address
of policymaking organisati for their own industry. Thus branch associations operate primarily in the
economic but certainly also in the policy network. For this study, the operations of business representatives
occur not so much in the overlap area between the economic aabreigietk. They rather operate in

the economiaetwork and are closely connected with the societal netvkerdy tan (opemjialogue and

negotiation possibilitiérijns et al., 1997; Mol, 1998hother practical element of the networkses th

influence of globalisation.
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Economic e J Business

Representatives

Societal

Globalisation is of specific relevance for all networks. EMT prescribes increasing interdependencies
bet ween 0. .(national) processes of e(®oll199§, p.c al re
85) Since all three network types are influenced by global conditions, ecological reform in industrial societies
is subjected to globalisation. But globalisation also applies the other way around. This theans that
processes inducing the ecological restructuring of production and consumption, influence the direction and
pace of globalisatigMol, 1995)

To conclude, it is i mpor t aareilddfinedimtbettheoryt Therdforetth e n e
is chosen to determine the boundaries of all three networks as the study progresses. In this case, the
boundaries of the networks are defined by the empirical scope of this study. This means that the boundaries

are established by aiming for inclusion of all, to the analysed industry, relevant actors.

3.4.1The Policy Network

In policy networks, politicaiministrative rules and resources dominate both interactions and institutional
arrangements between statganisations and industries. In this network type, the main actors are
governmental authorities and organizations representing industries in negotiations with the government.
These organizations could be emptayresector associations like labour unjeas Koppen, 2014)he

network is thus centred around the poliidahinistrative rules, resources and system and encompasses all
actors (in)directly influencing these rules and resources. Besides a thorough analytsissdh thiee ac
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policy network, | egislation influencing company?
as part of this netwoidnh, My Dieu, Mol, Kroeze, & Bush, 2011l)s important to note that policy

networks entail a specific international character. National policy networks can induce supranational
environmental reform by implementing chartggsgo beyond borders. This also applies the other way
around, additional constraints in peti@king can be imposed via sumagonal refornfMol, 1995)

Within policy networks, several aspects can be st0diedan analyse the interdependencies between
authorities and industrial actors in terms of mo
gamed® which determine the mechanisms at wor k and
studied. Or one can analyse the common or diverging world views providing the fundament for developing
joint strategies and communicat{gan Koppen & Mol, 2009This study aims to highlight both the
interdependencies, rules of tamg and the world views of the actors surrounding a carrier in the shipping

sector.

Policy networks can occur in many different fokfas. 1995mentions two opposing forms of policy

networks, namely closed policy communities on the one site and more open issue networks on the other
side. Whether a closed policy communities or op:¢
of the governmnt (which often favours closed policy communities), the (dominant) groups involved, the
(sometimes conflicting) interests of actors within the government, the nature of the policy area and the
availabilityof nst i t ut i on éol, 1995,pmard)gkemeaddi i on t o t hi s, it
economic and political importance of a certain industrial sector, the industry policy of a country and the
existence of nf or mall or p at (Fajms &tgak, 1992 p.dThus thereharepnultiple 6
characteristics defining whether a certain connection in the policy network isssn@petosed policy
community.The operations of the IMO, the decisinaking entity in the shipping sector are chosen to

define the type of policy netwoflhese two network variations, occur in an interactive continuum. The

characteristics of both policy communities andnetvare listed in table
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Characteristics Closed policy community

Members

Access

Long term

Interactions

Consensus

Ideology

Policy issues

Relationships

Relation to the

government

Interaction with

the government

Power

Limited number

Highly restricted, stringent entry crite
like expert knowledge or occupation ¢
certain position

Quite stable, express continuity
Frequent, between governmental age
and interest groups

High, on rules of the game and policy ¢

Commonworldview, ideology privilegil
certain ideas, problems and solutions
De-politicized towards technical issue:

Exchange of resources like informat
authority anéconomic values

The government is in need of
resources from pressure and inte
groups

Ability to enter negotiation and bargair
with
direction, kind of measures and the t

the government over poli
schedules

Balanced, a positive sum game

Open issue network

Large on boththe governmental ar
interest group site
Low entry, exit barriers, few commitme

Membership cachange rapidly
Flexible degree and importance
interactions
High number of groups prevents e
consensus

No common worldview or ideology
Political and discordant
Lobbying relationships due to limi

availability resources

Consultation only

No necessity for the government
negotiate with these networks so
specific abilities

Unbalanced, zero sum games

In general, open issue networks focus on new policy areas which still lack existing institutions and
established hierarchies. Once formal and informal institutions (like committees and policy communities)

op ifveoly 19%8)Daring this i
transformation process a core and a periphery where policy elaboration takes place, develops.

devel O0g aunhee@s, oifs stuhee net wor ks nt o

3.4.1.1. Core and Periphery

Policy netwrks consist out of a core concerned with théoddsty policy making and a periphery who is

solely able to watch policy developments. The core and periphery can also be indicated as the primary and
secondary community or inner and outer circle. Thamdniés members are concerned witialdgpy

policy making, decisions on the membership and to a certain degree, the outcome ofrhkimmplicy
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process. The peripheral community merely has the ability to watch the negotiated policies, they are
sometimesonsulted or engage themselves in lobbying activities. All in all, they lack the resources to enter
the core of the policy commun(iiol, 1995)Whilst policy networks have a large core, open issue networks
aremore irregular and more frequently found in the periphery. And since they mostly happen in the
periphery, issue networks often focus on policy issues that do not obstruct interests of major economic
groups. In analysing the core aedphery for this stly, elements of both the closed and open policy
community are applicable to the case. Besidegolicy network with its divers groups establishing
environmental policy, the economic network has an even more broad range of actors included.

3.4.2The Ecoromic Network

I n the economic network, al | actors that are rel

of actors that are included is hence very broad. Therefore the boundaries cannot be indicated very clearly

and depend on the persipezs and interpretations of the researcher. The main actors in economic networks

are all actors that have an economic relation and are centred around the companies, including the companies
themselves. For instance, such actors could be the suppl@mrgrsysinanciers and service providers.

Also sector associations could be part of the economic network, in case they have influence on the economic

structure(van Koppen, 2014Network studies put emphasis on the-materialdimensions of e.g. a

specific sector. This is done by unravelling economic relations, power, information monopoly and exchange,

knowledge, control and ownersfvign Koppen & Mol, 2009)

Economic networks go beyond regional and nahoragrs. For example, in the ownership of large firms

in the chemical sector, a trend i s observed towa
This trend is also applicable to the shipping sector. Since it transports beyond db&s ddlisrad to use

flag states independent of the home country of for instance the financiers of the vessel. Moreover a ship is
frequently owned and operated by multiple companies from several countries. Such an multinational
character has consequencesttie operational area of a certain sector. This cannot be regarded as
independently influencing national or regional economic networks anymore. A full integration, going
beyond the borders of natistates or regions is essential in analysing developineeotsomic networks

(Mol, 1995)

The network is structured in terms of power and resource dependencies. As is the case in the policy network,
power and resource dependencies relate to the influence of knondadgepower or information in the

contact between economic actors and a particular industry. Continuity and transformation are essential for
the viability of economic netwoilésnh et &, 2011) The continuity and transformative capacity of these

actors is dependent on both the industry and the actor itself. To reveal these elements a thorough analysis
of the relations can be conducted by e.g. revealing whom primarily initiatésandnteow the
dependencies on each other are balanced. Economic network studies analyse the economic processes
behind continuity and transformation, the (economic) relationships among firms and the network structure

in terms of power and resource depecidsfvan Koppen & Mol, 2009)
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The core of economic networks is compromised out of economic interactions. These are executed with
economic rules and resources, between economic agents in and around (endeéofmen & Mol,

2009) The periphery is composed out of the Osurr
influence transactions and interactions within the economic network.

3.4.2.1 Vertical, Horizontal and Regional Interactions

Besides distinghisng between the core and periphery, economic networks also focus on vertical, horizontal
and regional interactions within a sector and a
interactions and integration is found in the degree of atiopdretween the actors. Thus in interaction

one can distinguish a basic level of cooperation. In more integrative relations, the cooperation is much closer

and on additional aspects.

To start with vertical interactions are concerned with productnteeactions ranging from raw materials

to consumers. The steps in vertical interactions link different firms or different divisions within a company.
For studying environmeimduced transformations in vertical relations, the concept of integration is
appled. In EMT, the concept of vertical integration is broadened by going beyond concentrating on what
happens in the vertical line of a manufacturing process. In addition to this, it encompasses concepts like:
closer vertical collaboration through alliant®®y the product line resulting in influencing decisions of
vertically related organizations. Alsmeser ship, which involves long term contracts between users and
suppliers is part of vertical integration. Naturally, this results in an increaseatianfflows. By applying

a broader definition, the ability to identify e.g. the growing influence of particular industries on each other,
customers or raw material suppliers is enéidield 1995) Whereas vical collaboration is along the

product line, horizontal collaboration happens within a particular industry or among similar industries.

To continue with, a broad approach to horizontal relations is chosen including competitors, alliances and
industrial banch organizations. Horizontal relations with competitors focus on two aspects. They include
strategic alliances for e.g. research and development, joint product marketing, licensing agreements or
investments. A more integrative approach to the horizelat#bns with competitors, means it includes

anot her aspect. Horizontal ©&integrationdversel ati o
or joint ventures. But in addition to this, horizontally integrated relations include the baaizziiong

which involve actors from both the economic and policy network.

Horizontal integration of industrial branch associations involves actors from both the economic and the
policy network. These associations are supposed to be analysed asavitatoralyus coordinating
institutions. Branch associations have their own rules and resources, operate next to (international) markets,
regulatory agencies and multinaticorapanies. In tabldtte five fields of horizontedoperation in which

branch asxiations can play a significant role are distingufaedh organizations can have multiple,

simultaneously employing roles.
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The five roles of branch associations

1. Shaping the industrial structures

Perform policiesthat regulate the Ilabol

market

Coordinating the production chain

Develop regulations on quality, health

environmental issues standards

Involvement in general

international economic policies

domestic

Examples of focusses

Investments, industrial restructuring, competi
research and development, prices and profits
Negotiating labour agreements, coordine
practices for hiring and firing workers, sc
insurance programs.

Upstream or downstream by information collec
for state agencies, comniedrarbitration

Clean production, safe handling of chemi
standardization = of products, certificati
publication of indust
Key state organizations, favourable econ

policies

All roles of branch associations relate back to environmental issues or ecological restructuring but the third,

fourth and fifth are most environmentally focugisted, 1995)

And lastly, regional relations. These have al@lsed focus by considering interactions in a restricted

geographical area. This can encompass for example a spéuificsté park.

It is importam to note that although actions of financiers, creditors, assurance companies and research

institutions cannot be categorized vertical or horizontal, they are still valid elements of the economic

network.

Mol, 1995 p. 77 ment i
to what extent and how do interactions betweemdhbezontal, vertical and otharonstituents of

ons

t hat it i s essenti al

f

or st

economic networkemain the same or transform in confrontation with the emergence of the environment

i n

the embeddedness of the ecological rationale. The policykfetusses on politieatiministrative

ndustri al

soCcCi

et

es. 0. I n other words,

how a8

relations and the economic network on financial actions. The last network is the societal network, which

aims to influence industries via public pressure.

3.4.3 The Societal Network

The societal network is the thiteneent of the triadetwork model. The societal network consists of non

government al

an

i ndustryaos

organisations and the O6publicbo.

Hen

strategy. T h e nbetvegm thekindustryrardvcigill s r e
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society (organisations). The main actors in this network type are the civil society organisations. These are

environmental organizations, locahgwnity groups arebnsumer organisations

Mol, 19950bserved that societal networks go beyond borders to a fewer extent than the aforementioned
networks. The author indicated that NGOs and environmental organizations have only just started t
become more internationally oriented. One can extrapolate from this statement, made in 1995 by Mol, that
the internationalisation of NGOs and environmental organizations continued, resulting in an increasing
amount of international actors in the soam@bork currently. Although globalisation is clearly indicated

in the literature, in the policy and economic network and to a lesser extent in the societal network. It is
expected that this will be made visible along the study continues.

Rel ations in the societal net work are called the
societyMol et al., 2009bT he relation explores how the civil society organisations are connected to each
other and the industry. Moreover, it aims to identify what kind of arrangementthgeeanteractions.

For instance, what are the unwritten rules and how is public pressure exploited as a tool.

Interactions in the societal network happen between the industry and ciivaodetypen, 2014Ylore
speciftally, these interaction patterns occur between envirorraadtalonsumer organisations and
industrial firms. Special emphasis is put on their continuity and transfdraatitoppen & Mol, 2009)

Such interactions can be diredtirect or by constructing public opinion.

3.4.3.1 Interactions

Interactions in the societal network can be direct, indirect (via state agencies) or by constructing general
public awareness and public opinion. Direct interactions encompass diredbatargantcivil society
(organizations) and i ndustry. These include ne
programs. In indirect interaction, the state functions as an intermediary. It enforces specific legislation
focussing on changes in greduction processes and products on industries. Although such legislation is
enforced by states, it often follows the requirements and pressure from environmental organizations.
Another form of interaction is focussed on constructing general publiteawaned exercising public
pressure. Public awareness is created by norm and value formation among the public. Since for industries,
legitimation and significance is of valid importance, they are sensitive to public awareness. Public awareness
is exercisethhrough public pressure. This is used to influence and possibly restructure the industries in this
network towards a more ecologically sound st{dMegy1995)Altogether, the direct, indirect and public
awaeness interaction patterns compose the societal network. These interaction patterns are governed by

specific rules and resources.
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Rules and resources are used in societal networks to influence the interaction patterns. Herewith relations
are structurednal it is attempted to transform industries towards ecological reform. They mainly centre

around legitimation and signification of production and products. A change in the rules is often induced by:

- Way of interaction: (un)frequent, (in)direct, constriiatistde
- Changing ideological frameworks

- Moadifications in the social environment
Examples of resources that are used in the societal network are:

- (Scientific) information on ecological consequences of production and products
- Dissemination of ideas via rizetb generate public support
- Mobilization of state intervention

3.4.3.2 Overlap Area

Societal networks overlap with economic networks since the environmental pressure groups force industries
to professionally address the environment. Industries ard @Wbgmteraction patterns) to go beyond

6si mple slogansd. Herewith economic action is n
overlap area with the societal network. In the end, such pressure might result in action inducing a common
refeence frame on the general goals established by a cooperation between environmental coordinators and
managers from industrigdol, 1995)

This trend touches upon the overarching hypothesis in EMT, thatestratelgdeologies of environmental
organizations will increasingly encompass more direct interactions with industries. Environmental
organizations wiventuallpgupport progressive environmental entrepreneurs and challenge the laggards
(Mol, 1995)
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4. Background Chapter s

This chapter serves to provide background information on the sulphur limits and the organizations that are
part of this study. It starts with a description of the policy developments acal prgatcations of the

limits on sulphur emissioimsthe shipping sectdrereafter an idepth actor description is providud
highlighting some of the key features of the organization and their biggest stumble block with regards to
the limits on sulpur emissions. Thiginctions as a fundament for analysirganizations from the
networks separately anteractively

4.1 Legislation for Sulphur Emissions

Sulphur emissions are harmful to the environment and have been addressed in other dgdtwra alrea

longer time period than in the shipping sector. The need to deal with emissions from the shipping sector
was recognised when in 1973 the International Convention for the Prevention of Pollution from ships
(MARPOL) was adopted. In 1997, Annex \W added to MARPOL 73/78 specifically addressing the
ORegul ations for the Prevention of Air Pollution
in marine fuels. The EU had a distinctive role in the debate on implementing limits omssijbios.e

First of all, the EU implemented their own legislation before the IMO did. In 2005, it already established a
0.1% limit for EU ports as from 2010 onwards. Since many vessels spent very little amount in EU ports,
this limit did not demandtechnological change or substantial invesamentaused fewer concern then

the eventual global lim{isU, 2005; van Leeuwen, 2019}he same year, Marpol Annex VI was amended,
when the first future global limits to sulphur content in marine fuels wessladuptis shown in figure

4. Simultaneously with implementing global limits, differing limits for (Sulphur) Emissions Control Areas
((S) ECAs) were established. SECA8s are mainly
attention is set onseicting sulphur emissionsgraphical representatiofall limits on sulphur emissions

from shipping in both SECAs and other sea areas is depfidaceid Thefirst SECAs were Ebased.

They were established in 2006, in the Baltic sea, theSdartdnd the English ChanfElropean
Commission2015)
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Figure 4. Limits on sulphur emissions in a graphical representation. Sourc@ir Pollution and Climate Secretariate, 2016)

And second of all, the EU haseln deliberately steering the debate at IMO level into more strict limits.
Awaiting for decisions to be made on global sulphur limits, the EU used the threat of local (EU) strict limits
if the proposed global ones were not deemed satistaatobyeeuwen, 2010he fear for establishing an
unequal level playing field be¢w EU and global seafarers, brought the IMO into a compromise on the
current limits. In 2008, The IMO introduced more stringent sulphur concentrations limits for all sea areas
as from 2012 and for SECAs as from 2015. In addition to that it introducgi@wsvin North Ararica

(2012) and the Caribbea#n32014). The final due date, for stricter sulphur limits for all sea areas is
scheduled for 20Zhternational Maritime Organizatiof13e) A global overview of §As by 2015 is

shown in figur&. In the beginning of February 2016, it was announced that a new ECA is planned in the
Yangtze as from April 2016 onwgtise Maritime Executive, 2016)

» North American
sea area SOx, NOx |
and PM NOx

Figure 5. Global overview of Sulphur Emission Control Areas by 2015. SourcellK2016)
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http://www.airclim.org/acidnews/2011/AN3-11/sulphur-emissions-shipping-be-slashed
http://www.shipownersclub.com/louise-hall-sulphur-requirements-imo-emission-control-areas/

4.1.1 Ambition and Pace of Legislation

The ambition levedf the sulphur limits is relatively low and implementation slowly came on stream
(Interview NSF, 2016 he first o6l i mitd for all sea areas of
standard sulphur amount in Heavy Fuel Oil (HF8fre et al., 2013nd for compason,the average

sulphur content of fuels in 2010, was 2700 times higher than the requirements set for rodGtesisport

Britain Parliament, 2012nd the most strict sulphur limit for the shipping sector in SECAs, scheduled

for 2020, is still 10 times lower thiaa one already used for automotive diesel sincéC2H8on

Global Marine Products, 200Bgsides low ambition levels, policies for dealing with sulphur emissions
from the shipping sector are implemented at a rather slow pace. The first global regulations on sulphur
emissions for the shippingc® where adopted twelve years after the limits for road transport were
establishe(European Environment Agency, 20Fb)ythermore, the IMO is still not conclusive about the
eventual implementation of the mastslimits.Before and after the limits entered into force, numerous
actors in the shipping sector waved a red flag that costs for shipping were expected to increase once the
IMO announced the set of regulatiingernational Chamber of Shipping, 20Cajriers expressed great
concern about the availability and associated costloisesafphur fuglGcaptain, 2012%everal studies

in 2005 predictka shortage in low sulphur f(felarcrest Consulting Group, 200¥)wever, since the

first, strict, requiremergsteredntoforcein Jamary, very little of this has happeaCiSA, 2015alritics

on their turn argue that this is mainly due to the global decrease in ¢DmegsMaritime Research,

2015) The fuel availability studvill be decisive in whether the implementation date for sulphur
requirements will be postponed for another 5 years, tr2@26ational Maritime Organization, 2015e)

Three more issues appear out of this study. The International Chamber of Shipping (ICS) indicates 2018
will be too late for refiners to adequately invest and@eagqttain, 2012yhe feasibility of such a study

is doubted since future plans of petroleum refiners are conf{@&mipiaind Bunker, 201B)oreover,

carriers indicatedeli just seek clarity from now on to make strategic investments (Interview KVNR,
2016). All in alsmoothlydevelopingenvironmental) policy for the shipping sector appears to be a

challengelhe consequenimplementatioralso withholds hurdles to ovemee.

4.1.2 Regulating the Shipping Sector

Governancén the shipping sector iamplicatedask Shipscan be considerechaghly mobilesersion

of industrial plants but are causing eqaatlyv er se ef f ect s (Bioorétlale2083ar t h o s
Polluion in the shipping sectomign-point source and transbound@grter, 2007B5hips navigate across

the globe resulting in pollution coming from many different sources and crossing state boundaries.
Moreover, it is often generated in remote areas which causes that it is needmemtiielt. Andwe to

ships navigating in vyamg territorial waters under different flags, administrative fragmentation is

omnipresent.

The shipping sector is known for its polycentric governance structure, meaning that the state is not the sole

locus of authorityf®ate actors are both regulatord segulated by overarching international tréBtaes,
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2008) There are two major ways for enforcing IMO legislation in the shipping sector. Vessels are obliged

to select a country in which their ship is registered. Thisdowntryt he vessel s6 O6fl ag s
that specific country is only applicable to vessels sailing under that flag. The second way of enforcing

|l egislation is via the Oport stated. ustfcomplarrri er
with the regulations set for that aidansell, 2009However, since port state control is not a profitable

activity, both the focus and accuracy varies highly betweentpgiBsior et al., 2013 he flag state is

mainly enacted but there are large gaps in to what degree it is properly(Blelfneaxt al., 2013)
Consequently some carriers tend to search for countries with beneficial taxes and little enforcement
measures. Thus, enforcement of the limits on sulphur emissions is in theory done in two ways. First, port
state inspects vessels once these berth ipdiieBecond, flag state is responsibkrfuringgcompliance

of the vessels that are registered under theiBfiagnforcement remains highly dependent on the largely
differing ability and willingness of the flag and port state to monitor. Largre eydgprcement evidently

result in even larger gaps in the attitude otthéated

4.1.3 Carriers

Carriers vary highly in their attitude towards legislation. The below described distinction is made based on
literature research and data gathengdgdiine interviews (Interview Paris MoU, 2016; Interview KVNR,

2016; Interview ILT, 201@loor et al., 2013; Helfrea., 2013)It is important tdllustrate the gap in

attitude between o mp |l i ant , 6- aral nomcorppliantg rodensosriev edmrrierssaae that i v e o
gap can be considered one of the major contributors to ineffective governance in theettigpihe

characteristics of both groups are set forthble 6

Trade N-W Europe, Canada, US Non-SECAs

Flag state Strict, solid and freque Less strict, less solid and |
inspections frequent inspections

Port state Often berth in Paris MoU alignt Often berth in nos#ParisMoU
ports ports

Reputation Publicly O6visiNot so muclhl gt

Branch association Overarching active brant Less active or neexisting
association branch association

Attitude towards legislation Progressive, own governm¢ Conservative, since currer

takes the lead anyway subjected to minimum legislati

Compliance Non-compliance is no option Non-compliance can be wor
the O6riskd
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Regul ations that are currentl iyve®d Idreapoogreseve.e mo S
carriers are registered and often berth in PanmMndunof Undersanding (Paris Moldligned ports.

These carriers have a higher chance of inspection from sebagdeg state inspectors. And if it comes

to a detention or afine, there are large reputational consequences. The branch association for Dutch carriers,
the KVNR contacts them to redress and their charterers might decide to switch carriers. Such carriers are
benefited with additional global legislation because their own governments, such as the EU, implement it
anyhow. All in all, necompliance is torisky for these carriers.

On the other side are carriers that already selected a lax flag state on forehand. The flag state will not conduct
regular inspections, this is up to port state. If these carriers board in Dutch ports as well, the risk profile
systen of Paris MoU raises detection chances. Sitill, the chances of actual detection are relatively small and
the costs of fines by far outweigh the benefits. Relyimjaoma gi ng these carrier
inappropriate since this poses no threat to theneoVir here is no overarching branch association that

serves as@ackupc h eaxcrkdd t heir charterers solely aim for cl
strategy makes that they are not benefited with additional legislation at all. &hef bemebmpliance

weigh up against the costs @egutationaljisks for these carrietsnon-compliance is no option, costs

are substantial and none of the options is superior over the others.

4.1.3.1Three Strategies

Carriers for whom necompliance is no option have thieeestment pathways considerThey can

either use.ow Sulphur Fuel Oil (LSFO) such as Marine Gas Oil or Marine Diesel Oil (MDO), use
liquefied natural gas (LNG)iostalld s ¢ r u @ntematienal Maritime Organization, 2014, 2015d)

To start with, it is possible to switch to low sulphur fuel distillates. Carriers are often forced to use this
option since retrofitting their vessels, which is necessary for the other two options, is expensive. The
investment costs are negligible sinagyraassels can run on both HFO and LSFO and solely some
adjustments to the pipelines are needed. But fuel is by far the largest operational costs of carriers and the
fuel prices are expected to rise because demand increases and supply remdi@Gsaoiasta2012n

addition to this, the pool of available and seitabides decreases which makes refining LSFO of 1.5 % a
costly process. Even residual oil, from low sulphur crudes needs to be reduced in sulphur content. For doing
so, additional desulphurisation equipment is required. And once the sulphur targeisGEe%ethe

refineries need to invest in entirely different technologies for refining. One can imagine this brings along
additional costs and that these are certainly passed on to the consumers, ititetfegrtral., 2013)

Besides increasing fuel costs due to increased demand and challenges to fulfil the supply requirements, there
is another down side. The SECAs put an additionatbplsee element in the requients since
requirements differ per area. Ships entering and leaving SECAs operate on different fuefgeHngr to

a SECA, the vessel must have fully changed over to fuel that follows the requirements for that area. All
these switclver activitieaeed to be logged which requires additional administratiofl eféoriational
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Maritime Organizmn, 2015gInterview NI, 2016 To summarize, switching LSFO increases overall

operational costs and requires additional administration but the initial investments are low.

To continue with, it is also possible to switchNG. This is regarded Bpme as the most preferred

options since there are only additional investment costs@#4d,0after which LNG can be used without
limitations(DNV, 2010; The Moller Group, 2012Zhe installation for using LNG is a change in the
technical composition of a ship and thus needs approval fresifecation societ@lassification societies

are regulatory bodies ensuring maritime safety by checking the (technical) specifications of ships
(International Association of Classification Societies, 2O1,1)NG is highly flammable and toxic which

makes it a dangerous form of fuel. Also, there is aguadelsupply chain for LNG in some countries
making it a less solid business case. And although the combustion of LNG does not emit sulphur, it emits
significant amounts of Methane which is a Green House Gas with a very high global warming potential.
Espedally older vessels are to poorly equipped to use LNG and cope with its potential risks, therefore this
option is most suitable for newer veq&N8/, 2010; Helfre et al., 2013)

Lastly, vessel owners can congiderg scrubbers. Scrubbers use sea or fresh water and chemicals to
remove sulphur particles from engine exhaufP@&s, 2012 Herewith, carriers can use oil with higher

sulphur content because this end of pipe solution, filters the sulphur particles prior to releasihg them to t
atmosphere. After filtering, residue sulphate particles are discharged into the sea. One can imagine that
disposing sulphur into the sea can change the acidity of water which could impact its biodiversity. Scrubbers
are both suitable for retrofitted elelssels and can be built in new vessels from the start. There are various
types of scrubbers suitable for varying ship types, for example vessel owners can choose tw use open
closed loop scrubbers which make use of-foedea water. The price spréatween LSFO and HFO

will determine the amount of scrubbers installed. If LSFO becomes expensive, it is more beneficial to install
a scrubber. But governments have varying perspectives towards the usage of scrubbers (Interview KVNR,
2016). As is the caaith LNG engines, a scrubber is an additional constructional part of a vessel, it is
required to let a classification society approve it. Some classification societies already approved scrubbers
which can be installéBuropean Maritime Safety Agency, 2048)ough scrubbers in operation might

seem suitable, producing them is a very energy intensgs pielfre et al., 201.3)

Implementing either of the three options, evidently brings additionahcostsef the three options is

deemed superigHelfre et al., 2013Retrofitting is difficult for several somewhat old ve&iats no

clearcut solution was available;hatt solutions have been fragmentally implemented and it is still insecure
whom will eventually burden the additional costs once oil prices start increasing. Carriers are unable to
directly, fully pass costs tontheir customers since contracts with customexns ofintain no surcharge
clausesMoreover, the surcharges vary greatly between regions depending on the time spend in a SECA
(Notteboom & Vernimmen, 2009he large gap between compliant andcompliant carriers is
diminishes the competitive position of compliant carriers oleeaitfore the contractual terms together

with the ability of carriers to provide clear and transparent cost calculations for the surpluses and
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thereby convincing thetustomers to pay a lesulphur surcharge will be decisive in whom will
eventually pay these additional ¢@s$ts Maritime Executive, 2014)

Global legislation to deal with sulphur emissions in the shipping sector slowly came on stream.
Ambition levels are still relay low and implementing effective policy in the shipping sector comes
with many pitfalls. The system all ows for | arg
f i e lIndop of thé@, ptions for compliant carriers are limited and nowgensidered superior.
Seemingly, the interplay of organizations in the shipping sector make it a seedbed for ineffective policy
implementation. For systematically revealing the roles dajfrtjesieations, the next chapeareals

relevant background infoation on all organizations.

4.2 Actor Description

4.2.1Spliethoff and Anthony Veder

Two Dutch carriers have been selected athecarriers around which the tmativork model builds.

Both carrierare Dutch flagged carriersand n b e cnoorr sei dperroegd eGs si vBoth t owar
carriergnaintainand per at e their own vessels. Their | oad i :

for transportThus forthis study a carrier is definedasmpany that owns and operates its\mgsels.

Although AV and Spliethoff are carriesith different cargo, overall their attitude towards legislation is
similar. Spliethoff Bdry cargo specialist in waiilde ocean transport. It ships a vast array of cargo ranging
from forest products tbulk cargqSpliethoff, 2015 he interviewee was a convergimagram manager

in charge of the scrubber retrofit program for a selecti@npof i e tessa@ st Hisdvas executed in
cooperation with Alfa Laval, a scrubber producer. Anthony Veder (AV) isiaentdrrier that ships
Liguefied Natural Gas (LNG) globadlyd the interviewees were two of its opergtorthony Veder,

2015) Both carriers acknowledge the polluting effects of sulphur and understand the reasons behind the
introduced limits. Alstle twocarriers did not have any direct nolthé establishment or introduction of

the limits.

4.2.1.1Strategies for Compliance
For AV and Spliethh non-compliance v&no option butchieving overathange is difficult in the

shipping sector. AV specifically recognized the conservative néiteirghgiping sector.

0That is typical for the shipping sectaoaoalyonlyit al w

change i f it is really necessary. 6
Interview Anthony Veder, 2016

In line with thisSpliethoff empasized that no carrier would have ntlaidechange without legislation
forcing them to do so. The first step a carrier takes after legislation is introduced is illustrated by the

following quote.
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0The carrier startsthaseutiaeamamdg, amdwwsaobudde It t®
(Interview Spliethoff, 2016).
After calculating, both carriers selected different compliant strategies.

AV decided to retrofit several vessels in two ways. First, vessels were retrofittedn@janityred time

on MGO instead of the majority of time on HFO. Second, vessels were equipped with dual fuel engines so
they can switch between MGO and LNG. Both options allow a ship to switch between compliant (MGO
or LNG) and norcompliant (HFO) fuel spectively inand outside a SECA. There are two reasons why

AV chose to use dilased fuels instead of switching to LNG, which they transport thentSedtéise

current low oil price which is expected to remain at low levels for, at least, thenageaggt. ong

Forecast, 2015Besides the low oil price, entirely switching to LNG ls@asat possible because the
supplier infrastructure is still lacking. For AV, a Dlktaiwn carrier, norcompliance is no option.

Regulations are introduced by the IMO and AV tries to meet them at lowest costs.

Spliethoff decided to equip a selectiomefs sel s with scrubbers. Splietht
scrubbers on these vessels werefdided. First of all, for a m&ize, welknown, Dutch carrier it is

important to comply with government regulation which is in line with the persdeti/&VNR on

ensuring that all Dutch carriers areJpigitiorming (Interview Spliethoff, 2016; Interview KVNR, 2016).
Second, scrubbers were solely installed on the vessels that wereaire&EfoAthe majority of time at

sea, making the investmenrdt@ificient according to Spliethoff.

4.2.1.2Solid Enforcement

The need for o6a | evel playing fieldd was referre
was needed from AV and Spliethoff to comply with the limits on sulphur eaniéaiarally, this increases
operational costs and decreases their competitive position with respect to -athepliant carriers

whom do not make this investment. Therefore it is deemed of valid importance that the enforcement is on

a substantial ley&nsuring that all carriers comply with regulations.

0. . what we do not want to see is that we i nvest

without significant punishment, without investing themselves amdwithofitthe | oper at e. 0
(Interview Spliethoff, 2016)

Prohibiting norcompliance is considered of valid importance by AV and Spliethoff and would restore an
equal l evel playing field. Spl i et h o-fmihdédscaieree mb e r s |
demanding robust sulphur enforcement, endors€3 leid rident Alliance, 201%)s soon as the limits

entered into force, sokthforcement methods were desired by both carriers. In line with this, the problems

with current penalties and measuring methods were highlighted. Retrofitting vessels costs several millions
of euros while the current fee for rmmpliance is e.g. sol&800 euro in Finland. Thus several carriers
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rather risk the fine than retrofitting their vessel (Interview Anthony Veder, 2016). In addition to that, both
carriers emphasized that methods for measuring during inspections are not accepted byallisdrriers, n
standardized yet. Measuring methods should be universally accepted by policy makers and carriers In sum,
AV and Spliethoff desire trustworthy, universally accepted ways of inspections with, in the ease of non
compliance, substantial consequehutesWiew Anthony Veder, 2016; Interview Spliethoff, 2016).

4.2.2 The Policy Network
The policy networis characterised by organizations involvealiticatadministrative rules and resources.
It encompasseasne organizationshat rangdrom governmental authorities to organizations (indirectly)

representing h e i n d u s in goyetnmeni negot@atiorss t s

4.2.2.1International Maritime Organization

The Intenational Maritime Organizations a 0 é g lsettm@ duthosity fathre dafety dsecurity

and environment al per f or(lmenatomral Maritime AQrdarézatiora 2015a)n a | <
The main goal of this specialized United Nations offioesrsate a fair, effective, universally adopted and
implemented regulatory framework for the shipping sector. The headquarters are based in the UK and it
has 5 regional offices. The IMO is often criticized for its consensus seeking decision presetisres. R

out of these lengthy and exhausting procedures are often aimed at the lowest common denominator
(Mitroussi, 2004Bince the IMO has the tendency to search for widely accepted solutions only. The IMO

is often accused of being pressured by its members. IMO members protect the interests of carriers since

carriers indirectly finance the organisdhititroussi, 2004)

Its members are the 171 Member States and 71 Observérafiogenwhich encompass International
Governmental Organizations (IGOs) and XBwvernmental Organizations (NGOs). All states that are
member to the United Nations (UN), can become member state to the IMO and are allowed to vote. If
states are not a memiad the UN, a certain procedure must be followed under the IMO convention to
become a member. Also for obtaining an NGO with consultative status or IGO observer role within the
IMO, several criteria and specific procedures afiptesational Maritime Organization, 20158pr

NGOs, nor IGOs are allowed to vote but can provide technical advice and assist in the development of a
regulatory framework to the organization. Moreover, these NGOs and IGOs arrangetsigeand
conferences during the regular IMO meetings. Examples of NGOs are the Clean Shipping Coalition (CSC)
and the International Association of Classification Societies (IACS). Examples of IGOs are the European

Commission and via them, the European MariBiafety Agency (EMSA).

The | MOb6s assembly is the highest governing body

states. This body has a final say in adopting resolutions and elects the council. The ceguiltigethe
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body of the IMO, it is responsible for supervising the work of the organization and its committees. As
shown in figuré, there are five committees to the IMO in charge of specific topics.

 ASSEMBLY

‘- -t Gagretary-General

COUNCIL

mMsc |MEPC [LEG| | TC |FAL

Before 1993, the IMO only fragmentallyitdei#gh environmental safety issues but from 1993 it started to
use a more holistic approach. The Marine Environment Protection Committee (MEPC) was installed, this

committee was also concerned with the limits on sulphur en{igstionsssi, 2004)

The main task for the IMO was to find consensus among its radortedopting global sulphur limits.

The first limits on sulphur emissions entered into force in 2005 and in 2008, Marpol Annex VI was amended
with a plan for stricter limits. The fear for increased costs due-dvailability of LSFO caused great
concen amongst both the fuel suppliers and ca(iSA, 2015; Interview Sander den Heijer, .2016)
Therefore the IMO ledged to a fuel availability study for 2018 to thoroughly investigate whether fuel
deficienciesvouldindeed be the cafiaternational Maritime Organization, 201Bsuing this stly is

one of the results of the IMOs consersamsed characteristics. As the IMO is abdtlly, member states

are obliged to implement its policies. However responsibilities for developing solid enforcement and
compliance methods are designated to its mstabes and remain a tough nut to dialdor et al., 2013;

van Leeuwen, 2010p tackle this, the IMO developed a mandatory audit scheme for member states which

will come itto effect starting in 20XBiternational Maritime Organization, 2013)

The |1 MOs ©O6opiniond is composed htdowaote, influended by thene mb e r
| GOs and NGOs. Statements about opinion of ©6the
It has a worldwide palette of member states with varying perspectives on regulations in the shipping sector.
Therefore,tar e i s no 06 o0 ne-Westkh Eurche)d and Qapadian mrobertsthtes are in

favour of solid enforcement and more stringent regulations as can be seen by the establishment of individual
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ECAs in these areas. These member states are pusherse &iringent environmental legislation at the

IMO (Interview Sander den Heijer, 2016). Whereas other mstatasr have a more waidsee,
conservative attitude with regards to environmental legislation (Interview Sander den Heijer, 2016). Besides
thesediffering perspective of the IMOs member states, there are also such differences in the-other IMO
attached bodies.

Besides the member states, the IMO withholds IGOs and NGOs with an observer role. In total there are
140 observer organizations to the IMDoverarching international associations of the network of carriers

as defined for this study, have such a role at the(liM&national Maritime Organization, 2015c)
Although these members cannot vote, they can ask for action through action papers, are consulted for their
expertise and can submit documents to inform the IMO mertibezmational Maritime Organization,

2015a) The perspectives of the IGOs vary in accordance with their respective mersbAndtéte
perspectives ofthe NGOslini ne wi t h the organizationds mission.
Shipping Coalition which is a coalition of environmental NGOs to the ICS which is the international
association for carriers. Hence the perspectives on matters such asithecuiigments vary greatly.

4.2.2.2Paris Memorandum of Understanding

Paris Memorandum of Understanding (Paris MoU) is an international organization consisting of 27
participating maritime administrations covering the waters of the European cesstaidStia¢ North

Atlantic basin from North America to Europe. Paris MoU was initiated to compensate for the overall
variability and inconsistency in port state inspe¢Bangpson & Bloor, 2007; van Leeuwen, 20hB)
organization and its member states airfiniinate operating stdtandard ships by ensuring harmonized

port state control and specifically checking safety, labour, environment and security (toteditions

Paris MoU, 201®aris MoU, 2015bAvoiding ports is t costly for carriers which makesmonized

and solid port state control a key factor in solid enforcérenteeuwen, 2010he interviewee was the

0 r g anieputyiSecnetary General.

After the sulphur limits enteriedo force, Paris MoU translated the requirements into ways of information
provision and harmonized inspection methods for the port state inspectors. The differentiated sulphur limits
around the world were one of the biggest stumble blocks for PariBédalés the distinction between

SECA and noiSECA areas, the issue is further complicated by the simultaneously existing EU and Marpol
regulations. Although this is covered in the inspection guidelines, the bureaucratic burden for port state
inspectors isnhanced. Overall Paris MoU sees, together with more stringent environmental regulation in
the shipping sector, a shift from solely focusing on quality, health and safety (QHS) requirements towards

the incorporation of envinonental requirements in thdsggfview Paris MoU, 2016).

4.2.2.3Ministry of Infractructure and the Environmeng Directoraat Generaal Bereikbaarheid
The Directoraat Generaal Bereikbaarheid (DGB) is part of the Ministry of Infrastructure and the
Environment. It is in charge of theritime affairs and its task is to translate international law from the EU

or IMO into Dutch policied-or the sulphur limits, implementation was discdssied) the Operationeel
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Overleg Overheid Reders (OOOR) which is led by DGB and held together KithEheclassification

societies anthspetie Leefomgeving en {TkaNpditie main mission for DGB is to ensure safety and the
integration of environmental values, as fundament for economic development of the shipping sector
(Interview DGB, 2016).

4.2.2.4Ministry of Infractructure and the Environmeng Inspectie Leefomgeving en Transport

Thelnspdie Leefomgeving en Tragrspartch governmental authority part of the ministry of Infrastructure

and the Environment. This department is in chardye piort and flag state inspection of its registered and
berthing vessels. The intervieweeth@Bort and Flag state coordinator from the departhatthaving
zeevaallL T aims to enhance compliance and enforcement of laws and regulatf@$&dor living,

public space and the environment through companies, institutions, citizens and other governmental
authoritiegMinisterie van Infrastructuur en Milieu, 20C6psidering the shipping sector, ILT strives for
increasing complianaad simultaneously increaghmysafetyfo a v e s After the €ulphurrlimity .

entered into force, ILT started executing inspections focused on the sulphur requirements and developing
commanelandcontrol mechanisms to increasingly ensure comliateceiew ILT, 2016)

4.2.2.5European Maritime Safety Agency

The European MaritimeaS ety Agency (EMSA) is an agency of th
shipping, safer seas, cl eaner oceans?o. The EMSA
shipping and to ensure a high, uniform and effective level of maritiynersaféme security, prevention

of, and response to, pollution caused by ships as well as response to marine pollution caused by oil and gas
installations.é6 (Il nterview EMSA, 2016). The rol e
be undestood as a policy preparatory entity that has no enforcement powers. It assisted the Commission

in stabling the scientific and technical fundament for the establishment of the EU SECAs.

4.2.2.6European Union

TheEU and its member states are frontrunwétsregards to environmental legislatidocal andMO

level. The EUbased SECAs show the urge of the EU to limit sulphur emissions locally. And as described
above, it also stimulatetbre strict enviranental legislation at the IMO. Moreotlex EU ssued an
alternative fuels directive which makes it obligatory for its member states to have a functioning LNG
network before 202&uropean Commission, 2014)this sense, the EU is a pusher for more stringent
environmental legislation internationally and locally. Moreover, it prostotivgstes the sector and its

member states in achieving this.

4.2.2.7Nautilus International- FNV Waterbouw

Since 2006, FNV Waterbouw is part of the larger overarching association Nautilus Int{@thadiodal

together they compromise the labour unépnesenting the employees from the shipping sector working
from sea and ashdfdautilus International, 2015he interviewesas aenior industrial assistaniNI.

As a labour union, their main mission is to represent the employees in the shipping sector on topics like

wages and workirapnditions, and health and safety requirements.
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The introduction oftte sulphur limits posed a challenge to NI. As a labour union, the health aspects of
employees in the shipping sector are of valid importance by focusing on QHS requirements. Working on a
vessel that is burning HFO means direct inhalation of the emitteel Stract sulphur limits apply in
SECAs due to the combination of ship density and
areaguUS EPA, OAR, 20150his does not match the fact that employees in the shipping sector permanently
work, closely to the emissions. In this sense, the sulphur limits are an extpraibn béalth and safety
regulationgvan Koppen, 2014pn the other side, the introduction of the sulphur limits imposes additional

work on board. Switching oil in the engine room sometimes gives errors. Besides thisistinatiad
burden increases since employees should maintair
NI, 2016, Dryad Maritime, 20133 esides balancing between health benefits and increased work load, Nl is
also weighing the additional costs of implementing the sulphur requirements whiobtsmalidcosts

of the employeesd salaries. Most i mportant i s al
equal enforcement. Thus on the one hand, the sulphur limits provide health benefits but on the other hand

it poses challenges irettlaily work and financial situation of employees in the shippinglsehtsr.

sense, Nheeds to constantly balance between employe
employers.

4228, 1 1T UA 3 Oz Qadsifidatidnociety

L | oy ddlesis e&Rglobally leading, classification society for the shipping sector and belongs to one of the
Dutch recognized classification soci@tids 2015) Dutch recognized classification societies are approved
classification societies with which carriers with the Dlaghstfate can certify their vessels. Their
overarching, international association is the International Association of Classification Societies (IACS) and
its twelve member associations classify over 90% of the cargo(t&@Bge015)The interviewees were

a Marine Operations Manager and Senior Marine Representative and a Marine Trainirgn&ervices
Communication Manager.

Classification societies provide standards by which commercaabkdhiis after which the vessel can be
classified. Such a certification, is a prerequisite for operating the ship. The Dutch government decides which
classification societies are recognized as organizations. Carriers can choose between thasse classificati
societies. Classification societies advise and are paid by carriers but work independently. Classification
societies operate on an extended maritime technology and knowlefigeehaese Paris Mol2016;

International Association of Classification Societies, A0#l) purpose is three folded, to provide
classification certificates, statutory services and assistance to carriers. First, classification Societies se
classification rules based Ioternational and own rules and regulations as a fundament for providing
classification certificates, prior a vessel becomes operational. Statutory services are provided to regulatory
bodies for effectively regulating maritime safety and pollution reyeriérnational Association of
Classification Societie812) Classification Societies also play an important role in the implementation and
enf orcement of | MO conventions. Their activities

be in a country that not belongs to its frequent trades. In thaflagstates lack direct access and a
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worldwide network of inspectors which complicates inspections of their registered ships on a regular basis
(van Leeuwen, 2018)nd lastly, carriers that desire their vessels to be classified are assisted in the designing
or retrofitting process by advising them on which strategic choices to make. For example, installing a

scrubberoradualfue engi ne (Il nterview LI oydds Register, 2

By the introduction of | imits on sulphur emissio
Engines were tested for their capabilities to limits emissions and the potency of scrubhed. iglexpl

serves to appropriately classify vessels that are supposed to comply with the limits on sulphur emissions.
According to Lloydoés register, solid enforcement
LI oydds r e g ibthedinits an sulpleuhemisdiorsnag their rules and regulations are sometimes
not entirely up to date with newly developed technologies to comply. In that case, close cooperation with
carriers and manufacturers Regitg, 20160 overcome thi

4.2.2.9Port of Rotterdam

The Port of Rotterdam is the second medeimand logistics place in the w(Plort of Rotterdam, 2016)

The Port of Rotterdam itself is by annual throughput the largest port in (Parbjeé Rotterdam, 2015a)

The international, evarching organization ofetPat of Rotterdam is the International Association of

Ports and Harbours (IAPH). Ports form an important business partner and controlling authority for carriers.

A potential modal shift was a major concern for the Port of Rotterdam when the limiisodeced.

Since the ECA does not include the Mediterranean Sea, a shift of vessels unloading their cargo over there
was predicted. However, this turned out not to be theTtaseoverall, the port is fiavaur of an equal

level playing field for pontseaning all should enforce legislation in an equally strict rfiatameiew,

Port of Rotterdam 2016).

Port adaptation strategies as a result of the sulphur requirements is a balance of two sides. They persistently
try to prevent loss of traffic througleifdiating access to alternative compliance technologies. On the other
hand, they aim to madaneadGrittehke & Vliskyteegralahti, 20L3)hstvasp pi n g
also found with the Port 8fotterdam. The mission of therPof Rotterdam is to facilitate vessels entering

the porttot h e pesticapaxiies. In other words, they aim to continuously extendehef cangers

that can and desire to enter their port through providing outstanding facilities out of commercial interests.
In this sense, the Port of Rotterdam is a commercial organization. However it is also partially publicly
owned. Because of its pagublic nature, it is obliged to factively engage in sustainability initiatives that

aim for a cleaner port (Interview Port of Rotterdam, 2016). In the sulphur debate, thokbearen as
balancindpetween beingnvironmental leaders promotingegr norms without loosing traffic and income
(Gritsenko & Yliskyl&®euralahti, 2013)

The daily operation of the Port of Rotterdenade some strategic changes as a oéshé limits on
sulphur emissiortswards moreontrolling and practive. The Port of Rotterdam has an extraordinary
inspection status. They have a supervisory role and in case of infringement, contawitis BougBtate
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Control to actually take action. Besides inspections, the Port of Rotterdam also perceived the tightened
limits on sulphur emissions as an opportunity for strengthening its role as a fr¢htterview Port of
Rotterdam, 2016)n thiscase, being a frontrunner in facilitating vessels operating on new technologies was
part of the strateg¥he development @in LNG terminais a clear exampeort of Rotterdam, 2015b)

4.2.3 The Economic Network
The economic networdonsists out of nine organizatidhatare all involved in (financial) transactions

with carries. These organizations n) di rectly govern a carrierds dec

423.1KVNR

The Koninklijke Vereniging voor Nederlandse Reders (KVNR) is the Dutch branch association
representing almost 95% off all Dutch carriersintéeiewee was charge of thenvironmental affairs

at KVNR. KVNR collectively represents the interests of these carriers, provides them with individual advice

if desired and tries to open up network possibilities for cNMR, 2015) The carri er ds i
represented with regards to labour related matters and CAOs. And the KVNR informs tHearagbout

laws and regulations. The other way around, carriers inform the KVNR if they come across certain
problems. The KVNR is also in contact with the IMO, this is done via their European and international
overarching organizations, the ECSA and the ICS @mtd€¥NR, 2016).

The sulphur limits required the KVNR to actively engage via thede@3BSon international level in

the debate. After the limits were introduced, the practical implications on national, Dutch, level were
discussed in th@eOOR meetingsSeveral issues appeattriers as united in the KVN&ared a lack

and consequently rice in prices of LSFO. In hindsight, the rise in costs remained absent but this is mainly
due to the current, low price on(&ICSA, 2015aBut the benefits still highly depend on the contractual
terms between carriers and chafidoteboom & Vernimmen, 200®) addition to that, the enforcement
methods remained unclean. nce t he KashRdssurensm equal lgvel playing field between
Dutch and International carrigitsrepeatedly stressed this tojpimay be clear that the KVNR does not

desire all vessels to be tested but risk based testing is appropriate in which badiyg parfa@raior

vessels may be additionally tested. This is in line with the ship risk profile as constituted byHais MoU
MoU, 2012)The KVNR and ECSA also desire timapectors shdad bemoreflexiblethan the current

band width allows them since overall limits also have de@&#284¢d2015; Interview KVNR)I5)

4.2.3.2Damen Shipyards

Damen Shipyards is an international shipyard with Dutchlrdumith design, build, repair and converse
innovative ship@amen Shipyards, 2015he Community of European Shipyards Association (CESA) is

the European overarching association of shipyards. The introduction of the limits on sulphur emissions did
not have that much effect on Damen shipyards since the skigedfgn are vessels that already operated

on MDF or MGO, both compliant fuef®amen Shipyards, 2016). Overall, Damen shipyards perceives
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carriers as their customers, it thus supplies in
2016)

4.2.3.3Bunker Suppliers

Bunker suppliers in the shipping sector have a particular role in the sulphur debate since these are the ones
that should sufficiently supply compliant fuels. During the sulphur debate, instead of responding to the
market oppottnity of supplying compliant fuels, bunker supplier persistently claimed that compliant fuel
would not be sufficiently available (Interview Sander den Heijer, 2016). Even today, with regards to the
global 0.5% cap on sulphur content in fuel, the IntemahtBunker Association, the overarching
association for bunker suppliers, claims supply will not be able to meet demand. It will even lead to a 25%
cost disadvantage between compliant andoerapliant carrie@unkers Port News, 2016h addition

to this, the quality of bunker fuel remains a touchy subject. Bunker suppliers tend to produce fuel on the
borderline because diminishing additional sulphur content increases costs. Therefore they precisely produce
fuel with 0.1 sulphur content (Interview KVNR, 2016). However, since the fuel is a liquid substance, samples
vary (Il nterview I B, 2016). Although the carriers
delivery note, still he, as the buythrdgrime responsible when the fuel exceeds limits by o(@afdo

2014 Interview KVNR 2016) . Especially when the SECA wastjoduced, IntercontinentaliBkering

received a lot of necomplianfuel claims demanding testingl agtesting (Interview 1B, 2016).

4.2 3.4Intercontinental Bunkeringz Bunker Broker

Intercontinental Bunkering (IB) is a bunker broker and functions as a mediator between bunker stations
and carriers. It ensures that its customers, who are all situated in North Western Europe, are able to bunker
globally in a reliable mannEhne interviewee ag the commercial manager ofIBoperates via a large
database with local suppliers, through which it arranges that carriers can bunker globally with trusted
suppliers. Since it varies between locations which kind of fuel is available, IB atsplassigttirips as

efficient as possible for carriers.

The introduction of the sulphur limits posed interesting challenges to IB. Compliant fuel is not readily
available thus some carriers will have to change their routes. IB assisted them in riiogdingffilbeznt

trade. Since the sulphur limits pose additional challenges in finding the most efficient route without non
compliance, they providedl uB6wi hht dfeme w&wddkt if on:
2016).

From a bunker fuavailability perspective, compliance is not as straightforward as it seems for several
reasons. To start with, roampliance is sometimes more beneficial than complying to the regulations
because changing routes is very dosttarriers. Herewith, the competitive position of compliant carriers

is weakened as compared to-oampliant carrie(€ECSA, 2015al\Iso, sometimes it is simply not possible

for carriergo obtain compliant fuel on their trade. In this cases, guidelines for exemption to support the
car r i er-availability edim were developed by Paris MoU @apig MoU, 2015a)astly, one

sample can not always be usditative for the entire bunkered fuel in the tank. Some carriers blend on
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board, others bunker the readymade substance. In both case the substan&oisdicasichples might
contain 0.% sulphur, others 0.11% (Interview 1B, 2016). The margin of 0.@Bkhanged which
substantially limits the bandwidth (Interview KVNR, 2016). Currently, European policies for accidental

norrcompliance are still relatively lax and the ECSA emphasizes it should remafe&Ava@15a)

4.2 .3.5Insurance Agency DUPI Insurance Group

The DUPI Insurance Group (DUPI) is a Dutch Maritime insurer. It became clear that the sulphur limits
played no role in their insurance decisions. Even the track reeqyd d#tentions a certain carrier is
irrelevant to the insurer. There is no contact between DUPI and actors from the societal or political network
with regards to the sulphur limits (Interview DUPI, 2016).

4.2.3.6Bunker Storage Facility Vopak

Vopak is a supplier and storage holder of bunker fuel. Their overarching organization, Intertanko, is an
NGO with a consultative status at the I@ernational Maritime Organization, 2015a&yas indicated

that Vopak solely follows market developments. In other words, if dema8BO rises, Vopakakes

proper arrangements for supply and stotages its own storage units accordingly. There is no contact
between Vopak and actors from the societal or political network with regards to the sulphur limits (Interview
Vopak, 2016

4.23.7Financers

Financers decide on basis of a variety of criteria whether provide the necessary funds to finance a vessel.
Such criteria include fuel use, ballast water treatment, flag states, emissions-aciil/éreegoof carriers

with regads to legislation (Interview Financer X, 2016) For example some carriers may reserve space in
their vessel for future retrofitting. Although LNG is considered the marine fuel of the future, some
organizations pointed at financers for their unwillingnefisatece e.g. LNG vess€lCSA, 2015b;

Interview KVNR, 2016; Interview Damen Shipyards, 26t8yview NSF, 201L6However financers

follow market developments as well. Considering the LNG case, if Houbki€ network is available

and no charterers are willing to use these vessels, there is no sense in financing them. By deciding whether
or nd to finance a vessel, strictly speaking financers do interact over the economic rules and resources in
the economic network. But in practice they follow market developments and solely fulfil a facilitative role

within the by the market, provided boundarie

4.2 3.8Charterersz BICEPS initiative

Charterers are economic partners of cabygusovidinghe cargo for sesselo transportBeing the sole
customers of carriers instead of the other way around, chartenposverful players in teeonomic

network Charterersare able to provide the market push for carriers to gradually shift to more
environmentally friendly modes of shippifge majority of charterers aitostransport lteir cargo as

cheap as possible but initiatives going beyond tpispgiag up. This is due to timereasing interest of

Life Cycle Assessment from customers, for which they need to get acquainted with the entire line of
production of a specific produygan Koppen, 2014 this line of reasing, charterers can influence a
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ship operat or s & (Booretialr, 2003y Bitepd initigticelisi ac exanyple of such an
initiativeand provides the angle for this key playeP a r t of this iormalbestheape 6 ar e
namely AB InBev, AkzoNobel, DSM, Friesland Campina and Huntsman. These business have joined forces
in developed a common and concurrent approach in their procurement with regards to selecting carriers
for their ocean freightHuntsman, 2015)or this analysis i t is focused on the

progressived charterers.

4.2.3.9The Trident Alliance

The Trident Alliance is a group of carriers striving for equal and strict enforcement of the Sulphur limits for
environmental and human health benefits apdnsible business. It is acknowledged that enforcement
methods vary per country, however overall enforcement of the sulphur limits should be robust and
transparenfTrident Alliance, 2015)

The Trident Alliance is an alliance of carriers that was initiated in July 2014. While preparing to comply with
the limits on sulphur emissioN&ePresident Environment of Wadius Wilhelmsen at that time, Roger
Strevens Logistics was 0..struck by the compl ete
the regulations would be enforced. 6. Exchanging
sectomade clear that they shared his concern. The Trident Alliance was initiated to put the desire for robust
enforcement of the sulphur regulations globally, on the agenda. Nowadays the Trident Alliance is composed

out of 35 companies that are working towaidsel playing field with regmto the sulphur regulations.

4.2 4 The Societal Network
The societal network is composed out of civil society organizations led by public awareness. For this case it

solely consists of one organization.

4.25 TheNorthsea Foundation and Clean Shipping Coalition

Stichting de Noordzee or the North Sea Foundation (NSF) is the sole Dutch organization that was actively
involved in the O6sul phur debated. They were par
during discussions on the topic. I n addition to
organization is intensely involved in discussions on more sustainable shipping at a national level (Interview
KVNR, 2016; Interview NSF, 2016). Besides national involvement, they are also a Dutch member of

CSC. CSC s a coalition of several environmental NGOs founded in 2009, who jointly fulfil one consultative
status atthe IMO. Itisaselfl ai me d : 0..9gl obal e rewiircan needn tt al sdha
The CSC employs a cooperative attitude and a holistic view in reaching a cleaner shipping sector which
performs above what is lawfully des{t&éan Shipping Coalition, 20IH)e interview was conducted

with anemployee abothNSF and CSC. Since the position of NSF is in line with the position of the CSC,
depending on the (inter)national context either bieem is mentioned. If both are meant, CSC is

mentioned.
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Before the introduction of the limits on sulphur emissions, the CSC experienced the increase in counter
expertise from organizations trying to slow down the implementation date of tl@viaralsthe CSC

desires the limits to become n&irangenthan is planned currently (Interview NSF, 2&1i)e the limits

on sul phur emissions have been introduced, the c
nor NSF involve in the discimss between policy making organizations and carriers on solid enforcement
methods. For the CSC, the debate will be reopened once the fuel availability study is completed and the
debate 2020/2025 starts.
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5. Analytical Chapters

This chapter analyses albmigations based on the relevant-tretdvork model criteria. First it highlights

the core of the network, the carriers. Hereafter the roles and dynamics within the three networks are set
forth. It exposes the ways in which the networks are connectigthlighting their key activities and

issues. Lastly, it draws conclusions on the ecological rationality, ecadgicédatiotheory and the
theoretical problem statement.

5.1 Carriers

The carrier are at the corelod triadnetwork model as can een in figuré.

Economic [ Carriers } SRS
Charterers - BICEPS B Societal
Financers
Trident Alliance Fuel Suppliers
Bukerbroler

Carriers influence policy development via their overarching organizations. Alth@ogfptiance is no

option for these carriers and the pollutiifgces of sulphur emissions are undeniable, performing extra

legal is out of questioning. Carriers that aim to operate more sustainably, ensure to do it in a profitable
manner (Interview Paris MoU, 2016). The main driver for selecting a compliancis sicategyic. As

long as noirtompliance pays off, carriers that do comply obtain a competitive disadvantage. In other words,
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there remains an unequal level playing field. Thus not solely global standards but also global robust
enforcement to eliminate roompliance is desired by (these) cafviansLeeuwen, 2010)

5.2 The Policy Network
The policy network consists outnirieorganizations whom in a diverse way influence policy making and

implementation.

5.2.1Roles

Organizations from the policy netwheve varying roles in policy elaboration and/or enforcepodioly
elaboration starts with the IM@e most central actor, responsible for international policy elaboration.
Prior to discussing topics at the IMO, a DGB led delegation constitutes a national opinion through
combiningnput fromrepresentatives frort aetworks andonstitutes a national opinion (Interview ILT,

2016) The EU develops its own policies on the scientific bases provided by th@griEn8éw EMSA,

2016) EU and IMO policies are translated into national legislation and concrete imspé#udiisnin a

joint effort of DGB, ILT and Paris MoWaris MoU ensures that the inspection methods are harmonized
amongst its member stafggerview Paris MoU, 201@)he union, NI aims to incorporate solid labour
conditions in policy elaboration angl@ementatiorfinterview NI, 2016)Classification societies, such as
LIloydds register, function both as a business pa
way and @ a enforcing entity via the Dutch flag sfatt nt e r v $ Registet, 20&6jhe &ort of
Rotterdam aims to optimally provide the necessary facilities to carriers and inspeativiregseltheir

port as wel(Interview Port of Rotterdam, 2016). Within the policy network, authority is designated to
institutons with differing interests. The IMO solely introduced a sulphur cap, without a solid management
plan for enforcement. Hence the enforcing entities are still struggling with how to solidly implement
enforcing method&ritsenko & Yliskyl&®euralahti, 2013)

It is chosen to operate a strict definition of a core and a pefgrtibry studyas proposed bviol (1995.

As can be seen in fig@&eheEU, DGB and the IMO belong to the core of the international policy network

since these governmental authorities can influence day to day policymakingnéindrtbeghie policy

outcome by voting. The other organizations engage in lobbying activities and are consulted so these belong

to the periphery of the policy network.
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Charterers - BICEPS Societal
Trident Alliance Fuel Suppliers

5.2.2Relations

The representation of national and industrial interests is thoroughly inténtthi@gdlicy network. The

EU is a dominant actby influencingolicy making at IMO level by using its authority to implement local
legisldbn as a stick. During the negotiations on amending Marpol Annex VI, the EU threatened to use new
EU standards on SOx emissions if the global standards would not be s&fisfadteeyiwen, 2010he

omni present desire for an equal | evel playing f
IGOs and NGOs previdida nd gl obal | y 6 ac c e pWihlglbbaldmitsé dnsulphus wer e
content in marine fuels from 2008 onwards, the level playing field was, at least on paper, restored (Interview
Sander den Heijer, 2016).

LIl oydds r egi s otterdam haveda spetiad roldsincettheyoafe al$d business partners from the
carrier. Besides enforcing legislation upon carriers, carriers are also their customers which makes them
financially dependent of the carrier. Hence these organizations balewme éefiorcing policies and

assisting the carrier in operating in the most efficient way and to its fullest capacity.

54



The remaining policy implementing organizations, EMSA, Paris MoU, DGB and ILT focus on finding a
way in effective implementation of thipkur regulation#n the shipping sector, coherent enforcement is
dependent on the diversity of chosen complstragiesFor achieving robust enforcement,
organizations from the policy network are dependent on carriers via their branch ad€gblR)do (
obtaininformation and experiences from the field (Interview ILT, 20dd3ince carriers implemented a
variety of solutions, this remains a complex chafl@ritgenko & Yliskyl®euralahti, 2013)

The Dutch gover nme n toftheshippingrsectordo remaiicompeditidecapt@fn d e nt 6
the Dutch government fiercely enforces the sulphur limits and neighloountries lag behind, a modal

shift could occufinterview ILT, 2016} encemplementing policies for the shipping sector always occurs

in thorough consultation with organizations from the field (Interview Port of Rotterdam, 2016). A
consultation rond for actors from the field, led by either DGB or ILT, is always executed before
implementing policies (Interview Port of Rotterdam, 2016). On their turn, carriers are dependent on the
policy network to enforce policies in a workable manner. Bobrthdtativeapproach of th policy

network towardscarriers and other networks, ensures that no unworkable enforcement methods are
implementedin this sense, the policy network is at least equally dependent on carriers as the other way
around.

5.2.3Mechansms

Maritime actors have much influence in the formal and informal policy elaboration processes and
enforcement appears to be a complicated task. During the policy elaborassngmiicy making is not

solely up to the policy netwotkfluencing proceses at policy level in the shipping sector does not go
through one individual organization. All actors that haven been identified in the network are united in an
international, and sometimes a European, association that is representing their telbstsvat MO

level. Besides proactively engaging in these debates, these ovwgactzations are also consulted by

the Dutch government to form a national opinion as a member state of the IMO. This process of influencing
IMO policy proposals is sha in figure9, sincethe KVNR isa key player from both the economic and

policy network, it igsed as an example.
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Dutch carriers are united in the Dutch branch organization, the KVNR. The KVNR influences processes
at the IMO via two channels. First, via its overarching European association, European Community of
Shipowners' Assocation (ECSA) and its overarchingatiaaat association, International Chamber of
(ICS) which are both NGOs in consultative status of the IMO. Second, the KVNR is consulted as part of
the Dutch delegation that is represented by the right to vote as a Dutch menbesidetieese formal
mechanismghere are atsinformal mechanisms at work. At IMO leved, [GOs and NGOs host side
meetings during IMO conferences in which they aim to convince or inform policy makers from the member
stateqInterview Sander den Heijer, 2088)d althou NGOs and IGOs can represent any maritime
related organization at IMO level, the inddssed ones are in the great majmdty Leeuwen, 2010)

this sense, an organi zat i opossgsseBultifderesdurges o mffjuenees e nt i
decisions on policy making.

Once policy is in place, enfement is arranged by a variety of organizations and pradesgesmal
mechanismor enforcing the sulphur limits arrive for Dutch carriers via two ways. The EMSA provides
the EU with the scientific and technological basis for policy elaboratiorspsatidn guidelines in
accordance with the Sulphur Direcfirerop@an Commission, 2012 T combines, based on inspection
guidelines provided by Paris MoU, the Sulphur Directive with Marpol Annex VI into one practical
inspectiorfinternational Maritime Organization, 2005; Interview Paris MoU R&di6)eringesults from

the insectionrequires some administration efforts since #resegistered in two databases, an EU and

international one. This process is depintédurelQ
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e Sulphur Directive
* Marpol Annex VI

* Harmonizes inspection guidelines
* Trains Inspectors

* Enforcing
e Puts data in EU and IMO databases

LIl oydds functions as a standard setting authorit
Rotterdam and ILT condugéneral port state inspection in which the latter organization has the authority

to stand a vessel ground. ILT currently usa®gistration detention systenstill developing a consistent
measuring method and has not yet implementedizafiad peity yet (Interview ILT, 201@Besides

ILT, the Port of Rotterdaralso has the mandate to inspect vessels but is unable to det&imteetine
portisinsomevay al so a partner of the carrier,erit mai
them into compliandgnterview Port of Rotterdam, 201Baris MoU executed Concentrated Inspection
Campaigns testing a carrier with specific emphasis on a certain topic. If resultsshamdemiowthese

are sent to the IMO (Interview Paris MoU1&0 It is important to note that Paris MoU is the sole
organization that besides sending these reports, does not influence policy making at IMO gl in any

Itis clear that carriers have influence on the policy elaboration and implementatiam yadoessstages

of the process and via various chanBafercemenmechanisms hawet beensolidly arranged yand

the involvement of two legislative bodies puts additional administrative pressure on inspectors.

5.2.4Worldviews

Organizations in thpolicy network aim for implementing an effective and workable version of the sulphur
requirements. To achieve tbisa national levBIGB, ILT and classification societies work together with

the KVNR to translate IMO and EU law into national poligiethis sense, the joint communication

strategy of organizations from the policy network aims for implementing effective and workable
environmental policfgut on an international level, worldviews differ amongst the IMOs member states.
Alongwithcarriess atti tude, some member states are in fa:
have a more conservative attitude towards regulation. On top of that, if certain member states implement
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local more stringent regulation, their associated carrigrmilyilistrive for a global equivalent to restore
the equal level playing field (Interview Sander den Heijer, 2016).

5.2.5Type of Policy Network

The policy network with regardsitcisions made on thelphur requirements can be considered a hybrid

of a closed policy community and an open issue network. In official terms, the amount, composition and
degree to which stakeholder organizations are able to influence the policy making processts$hiamited. Bu
informal and unofficial ways, extent and composition efneombers influencing the decision making

process is at least equally lafdes section compardMO decisioAmaking procedures with the
characteristics of the policy networks as defingidl{$995. The characteristics that are analysed are the
amount of members, the way of getting access, the long term viability, way of interaction, consensus seeking
proceduresjdeologies, policy issues, relationships, relation to the government, interaction with the

government and O6power g a miges the follewmgdonclusiomgs. t hes e ¢ ha

The amount of members in the official decisiaking proceduresiisited but therés a large preparatory

|l obby 6phased to the process in which a | arge gt
represented. Actual participation in the IMO is limited to its member states which must either be UN
member sttes or follow a strict selection process. IGOs and NGOs that would like to have a consultative
role with the IMO are also obliged to follow a strict selection pfiotessational Marithie Organization,

2015a) Herewith access is restricted by stringent entry criteria in which expert knowledge and the
occupation of a certain position is specifically emphésiterdatonal Maritime Organization, 2015a)
However, informally netMO -member states such as IGOs and NGOs, can influence the IMOs members
through preparatory meetings. On the long term, the IMO can be considered a stable organization with a
stable official embership which expresses continuity. Official IMO meetings are infrequent in absolute
terms but this is logical given the number and type of members that need to H@/fresest, 2004)

The informal interactions are numerous and hard to map. The IMO is cebasediwand highly values
procedures and rules of the game in deeisiding. But thdnigh number of members, with varying
perspectives prevents easy consensus as well. Although the IMO as an institution defined a common
worldview, there is no common worldview or ideology amongst the IMOs members. The topics that are
discussed are techhilsat not at all deoliticized, national politics plays a large role in international rule
making at the IMO (Interview Sander den Heijer, 2016). Within the IMO there is much exchange of
information but not of authority and economic values. Lobbyingals@ big role, especially when actors

need reach consensus without such authoritative power tools. The member states are in need of expert and
practical knowledge from interest groups in order to make decisioriEa@itassbcieties often possess

more technological information and carriers more information from the field than governments. This is
illustrated by the national, preparatory phase prior to the meeting of the assembly. During this phase, all
kinds of (sub) committees with experts andesttgroups prepare a policy proposal that is discussed by

the assembly (the governmental representatives) only in its final form. During this preparatory phase also
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governments (in) directly join the discussions and once the policy proposal is discessesembly,

| GOs and NGOs can still influence governments b
Evidently, IGOs and NGOs are dependent on member states for voting. Thus member states and IGOs &
NGOs at the IMO are interdependent in infation provision and decision making. One could consider

these consensbased procedures of the IMO, to reach international legislation as a balanced and positive
sum game since implementing globally equivalent limits on sulphur emissions has iglqbaibiple
equivalent consequences (Interview Sander den Heijer, 2016).

5.3 The Economic Network

The economic network consists out of nine organizations. Together these organizations constitute
economic relationgithin the networland with carriers.

5.3.1Roles

The majority of organizations in the economic nethasla reactive role towards carriers. The most
influenti al actor in the economic network from a
to inform carriers about policy developraamd stimulates them into proactive compliance. For example,

the KVNR influences byaenandieg duich camiarspgmbe antthe loiskt r at e g i
list of Paris MoUInterview KVNR, 2016)The KVNR is a relatively autonomous branchceggm
focusing on QHS, CAOs, is involved in the O6pl atf
KVNR thus fulfils three roles of branch associations as mentioned by Mol (1995) influethigsl role

actor in theeconomimetwork is foundni the role of charterers as united in the BICEPS initiative, aiming

for sustainable transp@ktuntsman, 2015)

A less influential role is designatethtoremaining organizations. Shipyards such as Damen shipyards
search for the technologically and financially mostléeapiion for compliance (Interview Damen
Shipyards, 2016). Bunker suppliers follow ebrdietemand by supplying specific fuel where needed.
Bunker brokers advise carriers on how to effectively, from an economic point of view, organize their trades
while ensuring they bunker compliant fuel (Interview 1B, 2016). Financers decide on a variety of criteria,
within given market boundaries such as the availability of bunker terminals, which vessels are financed
(Interview Financer X, 2016). Insurance agemgied bunker storage facilitie
with regards to the limits on sulphur emissions irrelevant and thus do not play a substantial role. The Trident

Alliance stimulates solid enforcement through governmental channels (Interviedliaidzs 2016).

5.3.2Relations

Relations within the economic network are dominated by catenesare only two organizations on
which the carrier is dependent. Chartererdos init
influence aaiers via their decisions.uBthe ones pursuing sustainability goals are few in number
(Huntsman, 2015And financerbave a say in whether or not a vessel is financed Imitniislybased

on multiplecriteriathat argorovided by the boundaries of the mafikeeview Financer X, 2016)
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Carries arecustomes of the remaining organizati@msl thus dcidewhich organizations are selected to

do business witkor examplef a carrier aims to buy a new vessel, a tender is organized in which shipyards
can sent in pposals. The carrier decides which shipyard is selected (Interview Anthony Veder, 2016).
Hence, shipyards supply vessels within by the carrier determined boundaries. Carriers are also leading the
ot her organizati ons®d mar &andbsnker 8aragefaxilitiesfolloovkleanansl, b u
from the carrieted markefinterview 1B, 2016; Interview Vopak 20TI®#iis also counts for classification

societies and ports, whom simultaneously belong to the policy network. Their role is thus bah enforci
legislation from the policy network and assisting the carrier as a business partner out of their function in the
economic network. In this sense, the ports assists the carrier in operating to its fullest capacity (Interview
Port of Rotterdam, 2016).alsomeans that the market position of classification societies solely allows
them to advice carriers in accordance with the ¢
considerations (I nterview LIteeKidNRsAIltReggitisalsepart 2016
of the policy network and stimulates carriers intagireeness, as a branch association it is constituted

out of carriers whom have a final say by voling.choices a carrier maldgtemi nes t he net wi
continuyanditic | ear t hat power and resources are at car
is dependent on carriers for their continuity. Carriers thus structure the economic network. Since carriers
have such a dominant position with regardsg@anizations in the economic network, on their turn these

organizations take a responsive role towards carriers.

5.3.3Way of Interaction

The economic network interacts vertically and horizaagallypicted in figuel

Branch Trident
Association Alliance
Shipyard
Bunker
Storage
Bunker-
supplier
s Charterers
Carrier
Insurance
Agency Bunker-

broker

Financer
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Vertical interaction involves several organizations along the production lineérsuchree agencies,

bunker storageshipyards, bunker suppliers, bunker brokers, charterdiisaacdrsThe carrier is the

central actor in the vertical line of production and can, as a customer, select any of the organizations left
from the three arrowBinancers have a special role since strictly speaking they influence carriers but decide
basd on the marketds boundaries which are provide
production. And the majority of these organizat:
customers of carriers and hence able to icBuaeir way of doing busin€ssme instances of integration

in the network could be indicated but the diversity of the shipping sector does not allow for much
integration. A tender for new vessels is always open for any shipyard to enter and thusvibes no

contracts beyond one vessel (Interview Anthony Veder, 2016). The carrier operates based on contracts with
charterers and fuel suppliers but these are all temporarily. Actual joint product development is found with
none of the organizations in teeonomic networKThis figure clearly shows the rather central and

dominant role of carriers in the economic network.

Horizontal interaction in the economic network is designated to KVNR and the TridentaAlkdiooen

by their position in figurel1The Trident Alliance is a typical strategic alliance in which research and
development constitutes the basis for stimulating authorities into solid enforcement. The KVNR has a
rather central role as a branch association linking carriers to each othstitidingpa joint effort. This

study did not found much integration in the horizontal network.

Considering the degree and characteristics of horizontal and vertical integration of the economic network,
conclusions can be dr aipharyThewast haprityokattevstie dcangemicc or e a
network is not able to influence interaction over economic rules and resmlibedsngs to the periphery

of the networkas can beeen in figure2l

61



Organizatons in the core of the economic network are able to directly interact over economic rules and
resources. It turns out that in the economic network, solely charterers are able to do so. The remaining
acbrs in the economic network are surrounding agents, only able to indirectly influence interactions and
transactions of carriets.business related decisions, these organizationgtieilosustomé&rs ( car r i er
demand.

5.4 The Societal Network
The sotetal network is composed out of solely one organization and its international equivalent. The
complexity of the sulphur emissiamakeghat public interests are more indirectly represented.

5.4.1Public Awareness

Creating public awareness in the sulgdloate appears to be a challenge. The majority of key players that
have been interviewed for this study emphasized that norms and values on sulphur emissions from the
shipping sector are not yet di s s emifarenbtpeaiceivedd 6 ci v
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as a popular marketing strategy for carriers and there are only few organizations part of the societal network
(Interview Paris MoU, 2016; Interview NSF, 2016).

The sulphur regulations do not have much political or societal attemggmreralthe public prefers topics

that relate to their cognitive, affective and behavioural elements for engagmmzent?010)A topic

with cognitive elements is defined as a topic that the public is able to understand. Affectivadlelements
them to sympathize with the topic. And behavioural elements allow them act upon the topic themselves.
First, the effects of sulphur emissions from shipping are difficult to understand. Second, the effects are not
directly seen or felt which prohiltite public to sympathize with the topic. Whereas a small oil spill is very
visible and tangible, the long term climatic and health effects of emitting sulphur are more complex to
explain (Interview Paris MoU, 2016). And lastly, with increasing interesthimds such as life cycle
assessment, consumers could increase their influence on carriers. But in practice, consumers are often
unaware about the way their products are transported which makes it far removed from their consumer
behaviour. If the publghows no interest in a topic, political or media attention also remains largely absent.
Consequently, it is not perceived as a poputketing strategy for carriers. On their turganizations

from the societal network are unable to employ publiolpmntheir contact with carriers. They rather

have direct contact with carriers and much less focus on creating awareness amongst civil society.

5.4.2Relations and Arrangements

Within the societal network contact occurs between carriers, NSF an@.tfideC&lation between
NSF/CSC and carriers is cooperative and focusses on keeping an open dialogue. Most friction on
arrangements is found not so much in the content but the pace of implementing environmental legislation.
Both NGOs employ contemtise dscussions with carriers for reaching their goals. Arrangements mainly
evolve from organization to organization without public involvement. Contact over such arrangements is
both direct and indirect.

Sincethe public opinion cannot be used as a tool byoitietal network, most contacatlirect with the

industry and iteepresentativefor exampldNlSF and Spliethoff executed a joint trajectory in which they
analysed their vessels and strived for environmental improvements. The success they hgd in creati
environmental awareness amongst employees was already perceived huge by both Spliethoff and NSF
(I'nterview NSF, 2016). NSF is also part of OPI at
from all networks that work towards a cleanerisigigiecto(Platform Schone Scheepvaart, 20NSIr

regularly joins KVNR hosted meetings or seminardoiers and industry representatives. On
international level, the CSC organizességgings during the regular IMO meetings to convince policy
makers and industry representatives. However, contact is in this sikmsecisnthese NGOs and the

industry. It does not involve the publia responsible carer product campaigns since the absence of

public awareness makes it an uninteresting marketing &irategyers
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Indirect contact within the societal network occurs in meeitigding tle governmentthe societal

network and industry representatives. The government fulfils a intermediary role and legislative role. In the
preparatory phase of the IMO meetings about the limits on sulphur emissions, the government fulfilled an
intermediaryale in finding compromises for bringing forth a Dutch point of view at IMO level. After the
international approval of Mar pol Annex VI, t he
was to translate the international legislation intoakkgmislation. No actors from the societal network

were involved in the discussions on enforcement, making it a topic dealt with by organizations from the

policy and economic network only (Interview NSF, 2016).

5.4.3Interaction Patterns

Interaction pdérns in the societal netwadelyfocuson the policy elaboration procassl emplaogthe

state as an intermediary in this process. The societal networks=svpialesources to establisbhenge

in the intended rules. Firatjentific informations disseminated through the siteetings at the IMO,

the meetings at the KVNR and the platforfimgerview NSF, 2016; Interview KVNR, 20Efends of

the Earth International, 200Bnd secondtate intervention is used as a resource. It is mobilized during
the preparatory meetings of the Dutch delegation and at IMO level. In some cases, shaserbdda i
reach the public and politics bluke to the limited public awareness, this pnoeedntirely suitable for

the sulphur debate.

A change in the rules, threakthroughfamplementing sulphur limjtsas reached thwgh a combination

of factorsthat involve actors beyond the societal network. To starbmgidimjzations from the societal

network aimed to induce a change in the ideological framework in two ways. Frequent, constructive, direct
and contenwise discussions with carriers (repratees) (Interview KVNR 2016; Interview NSF, 2016).

And via continuously presenting scientific information about the harmful effects of sulphur emissions prior,
during and after IMO meetingshe | ast o611 it t [EW@ @ressuring IMO memivezases r om t |
with the threat of local legislatidinis isa clear example of a change imidne of interaction at IMO level

since it obliged member states to adjust their straidgilifications of the social environment have not

been part of a particular $#gy in he sulphur debate. But if organizations in the societal network would

aim for enhancing public awareness, additional pathways for influencing carriers are generated. And since
the most publicly visible charterers increasingly engage in sitgtaiitibives to uphold their image, the

A

pat hway of partly and temporarily becoming a ©ocr

5.5 Interaction Between the Networks

A combination of organizations from several networks is often involved in dealimg iagihes arising

out of the sulphur limits. Interactibetween all networks is first explored. Implementation, enforcement

and ensuring compliance is dealt with in close cooperation between the policy and economic network. Some
initiatives are poppingp involving direct contact between the economic and societal network. However,
besides meetintgat areopen to a larger public, there was no cooperation or partnerships strictly involving

the policy and societal network found.
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5.5.1All Networks
Allnewor ks cooperate in a structural manner in the
elaboration process.

The organi zations working toget her 1BTmhhisplattarmf or m 6
is a cooperation between KVNRe North Sea foundation, Netherlands Maritime Technology, the Port
of Rotterdam, TNO and Maren.

Societal

Figure 13 Triad-network model showing cooperation between the policy and economic network.

It organizes seminars, publishes lad/segulations for information purposes and aims to bring maritime

actors from science, technology, the field and policy tofititesrm Schone Scheepvaart, 20
European version of ©O6platform Schone Scheepvaart
(ESSF, 2013)

During the policy elaboration procesganizations from aiketworks work closelggetheiin preparing
IMO meetings within a Dutch delegation. When the limits on sulphur emissions reagbedaha IMO
(sub) committees, a Dutch delegation able to constitute a Dutch opinion was formed. The Dutch
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governmental stakeholders from the policy network were ILT and DGB. Stakeholders from the economic
network were the KVNR, NI, theR of Rotterdanand fuel suppliers. And from the societal network, the

NSF was consulted (Interview KVNR, 2016). Simultaneously to establishing a Dutch opinion, these
stakeholders individually influenced the process through their overarching International organizations a
IMO level, as explainéal figure9. In this sense,ctors from the maritime sector and industry are very
influential during IMO discussions having a say in the process in multiple ways. Some of the main flag states
are so tightly connectedtothe sliippi i ndustry that by representing |
are represented at IMO level. There is a vast array of NGOs and IGOs with an observer role at the IMO
that backs these lobbying organizations up. Although in principle everytiorgao@aapply to join the

IMO, the industry associations are in much larger nwaret.eeuwen, 201®jence if more stringent
environmental regulations are discussed, one can imagine that during IMO discussions, there is an emphasis
on the downsides instead of the benefits (Interview Paris MoU, 2016). Moreovemuliasossly

occurring processes hile line between representation of indastdyor governmental interestn top

of that, wheream the policy elaboration process all networks are involved, the remaining steps of
implementation, enforcement and ensuring compliance are dealt with solely by a cooperation between the

policy and economic network.

5.5.2Policy and Economic Network

Soley the policy and economic network are involved in implementation and enforcement. A major problem
with the global sulphur cap is that implementation is left entirely up to individual member states. Once the
IMO commissioned the negotiated sulphur litiese were simply technological requirements for the
sulphur content in fuel. The nature of the shipping sector and the unreliability on memiber states
implementation and solid enforcement rjisgiyconcern both on how to implement and how to enforce

the limits(Sampson & Bloor, 2007)

5.5.2.1Technological Development

Prior to the introduction ohe global sulphur limits, many organizations voiced concerns about whether

the necessary technologies for compliance would be ayBil&®ke 2015aDeveloping compliant
technologies oacs in cooperation between the policy and economic network. From the policy network,
classification societies provide statutory boundaries for building new and retrofitting existing vessels in
accordance with the sul phuister,r2e16)iihe Poet mfeRotteslam( | nt er
supports new technologies by providing the necessary facilities like LNG bunker terminals (Interview Port
of Rotterdam, 2016). Organizations from the economic network could function in the same steering way
by being ahegof legislation. But it turns out that the competitive nature of the economic network obliges

the organizations to follow a reactive strategy.

The dominant position of carriers in the economic network prohibits organizations to proactively develop
new tebnologiesor establish the infrastructure for supplying compliantAuehickerandegg story

applies. Since these act ome invest linedemtivelff adeVelogng c ar r
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progressiveinnovative technologies infrastructuresince there is downright no demand. Hence, no
superior compliant technologiegee availablence the limits were announcdachnologies were
improved and developed once the enterforce date of the limits became clear. Afteraneyear into

SECA enfecement, it can be concluded that (temporary) technological solutions have b@e6$#\ynd
2015a)However, the relatively short time frame for developing these technologies nesurtedarying,

adhoc and creative solutiofis.the shipping sectohe strategies of carriensdorganizations frorthe

policy andeconomic networlre thoroughly entangléthere is much interdependence between optimal
strategies and their enforcem@atitsenko & Yliskyl®euralahti, 2013Exactly the combination of

carriers whom solely do the minimum and a likewise reaatveeagetwork leads to the current impasse

of fragmented enforcement of a diversity of solutions. The LNG case fits as a perfect example. Although
LNG is considered the marine fuel of the futilmenfrastructure to bunkeNG is stillabsent and the
technologyremainsdo expensivéECSA, 2015bAs a result, carriers cannot obtain funds to finance an
LNG equipped vess@hterview KVNR, 2016)Carriers switch to temporary solutions like scrubbers or
oil-based technologies and no inwesits are made in further developing LNG technologies. But scrubbers
are under scrutiny are already banned in Belgium and several places in Germany whereas these are, afte
lobbying efforts of the KVNR, specifically allowethé Netherlands (Interview KVNR, 20¥g)other
temporary solutions is founddual fuel enginesghich are solely profitable due to the low oil fECSA,

2015a) The wiak variety of selected temporary solutions by carriers and the omission of any global

management strategy for enforcerfgtiier impedes implementation.

5.5.2.2mplementation Struggles

The absence ohamplementatiostrategy for enforcing compliantdMO and national level raised

concern There was no structural anticipation with a comprehensive management plan at IMO level to
ensure smooth implementation in such a differentiated work field. The shipping sector is often referred to
as a governancegtture containing local and sectoral, conflicting interests and with multiple centres of
authority(Gritsenko & Yliskyt®euralahti2013) As was confirmed by thstudy, the shipping sector is

too complex to design a globally fitting implementation and enforcement scheme. But leaving enforcement
up to the member states is no option as well, since there are vast inconsigiepeisimpractices. In

this sense, enforced geljulation is ineffective as well, due to the-neigsal differences in resources

for and commitment to enforcemé8ampson & Bloor, 2007)

If one approaches it on the level of member states, the framework still hampers. Even in the Netherlands,
there was no comprehensive management strategfofoement designed, prior to the limits entered

into force (Interview KVNR, 2016; Interview ILT, 2016). This could be attributable to the absence of one
single actor in charge of the full authority and capability to implement enforcement mechanisms.
Enforcement is discussed during OOOR meetings involving solely organizations from the policy and

economic network as can be seen in figure
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NSF & CSC

Societal

Figure 14 Triad-network model showing cooperation between the policy and economic network.

Both the EU and IMO impose legislation in the form of the EU Sulphur Directive and Marpol Annex VI
on the Dutch governmeiEuropean Environment Agency, 2015; International Maritime Organization,
2005) The KVNR, classification societies, IL@ BB discuss the practical implications of EU or IMO
negotiated policies. Tipgcess is shown in figute
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Resulting out of the OOOR meetings, sematainal mechanisms were put into practice to monitor, certify

and control carriers. However the involved actors have confligimigaDGB leads discussions and

aims tdfind compromises between the involved organizations. ILT is hesitant with inmmestrergent
policies since it takes into account the nationt
classification societies to value certification:
feasibility of propose enf or ci ng met hods (I nterview LIoydds
solid enforcement, it mainly desires so for the badly performing carriers (Interview KVNR, 2016). In this
sense, while discussing enforcement, commercial and economgriegerege with public interests with

the latter often lasing out(Sampson & Bloor, 2000rganizaons from the societal network were not

part of this delegation (Interview NSF, 2016).itHBstargued that theypuld play a substantial role in

breaching through the impasse created by the sole representatiomadfaret economic interests

policy implementation matters

5.5.2.3Enforcement and Compliance

Carriers and organizations from both the economic and the policy network desire an equal level playing
field through solid enforcement. Buticsmakeitas ect or
seedbed for ineffective enforcem@xitierton, 2004, Bloor et al., 20I3)e registration system allow

carriers to switch to lax jurisdictions. Although initiativesiadvled) seem to turn the tide, there is still a
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| arge gap between 0goodd and thabseemdto be abdedogustsgo T h e
aheadmake carriers for whom neompliance is no option hesitant to additional legislation.

Withouta gl obal action plan for enforcement, it is
responsibility. But as described above, even in the Netherlands the implementatistemforcement
mechanisms occurs at a rather slow pace. Ragpéaitions of port state are fairly-sellered through

the riskbased system and coherently trained surveyors of Paris MoU (Interview Paris MoU, 2016).
However, sampling is solely done when the handwrittestataiory BDN and Chief Engineers Oil

Recad seem suspicious. In 2011 this resulted in 0.06% of all vessels berthing in the Port of Rotterdam,
being sampled. Thus, the actual chances of being caught are relatively low, especially for vessels that do no
berth in Dutch port¢Bloor et al., 201 8lelfre et al., 2013Fjor these vesselLT plans visuatspections

above the North Sea. But thase also nostatutory and solely form the fundament for selecting vessels
whenever they berth in any port in the future (Interview ILT, 2016). Enforcement is in that case, still up to

that paticular por state.

Besides hampering enforcement, the currently employed methods for enforcement are also contested.
Fafaliou et al., (200&)owed that governmental steering is essential in stimulating the shipping sector into
improved environmental performance.&ulescribedaboven pr acti ce government &8s
the shipping sector focusses on inspections and thus rertf@nscoatrolling instead of steering.
Detentions are rare and fines vary highly between neighbouring c&tarisdgldU, 201 8nterview

KVNR, 2016)And although obliged by the EU Sulphur Directive, there is still no fine in place yet in the
Net herl ands. The Dutch government i s pricaculate ng t o
what fuel is used on sea by comparing bunkered fuel with used and sampled fuel by the end of 2016.
However this is not applicable for vessels that use scrubbers and can still only by applied to vessels that
berth in Dutch portginterviewlLT, 2016; European Commission, 20880 on EU an international

level, the lack of guidance and overall absence of smooth enforcement (#afinssug-enwick, 2015)

Current installed fines differ from US$7,000 to US$62,000 which is stipodiqoral with benefits of
non-compliance up to US$250.000 (Interview IB, BlBnan, Fenwick, 2013)/ith such low fines, the

financial rewards for namompliance increase stegtlglfre et al., 2013)veral) tools that are currently

employed by the policy network still mainly rely on naming and shaming. As explained above, a system of
naming and shamirag used by Paris Mo&blely works ith more progressive carriéos whom the
consequences of a registratire substanti8lut for more conservative carriers, naming and shaming poses

no stick at aliBloor et al., 2013)Vhileport- and flag statedruggle tdackle effective enforcemethie

gap between compliant and fommpliant arriers enlarges

In the shipping sector, carriers have differing perspectives towards coruiapeeies can haae
corporate culture of compliance, compliance can be condititresi @mploy &ocial licené their way

of doing busineg8loor et al., 201.3n a corporate culture of compliance, namimtgshaming stimulates
compliance. Pushed by the KVNR to be registered adyapkidbrming carrier and being situated and
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flagged in the Neblgerlsanded tcler Dmoseare obl i ge
compliance. Al though these carriers fiercely de
progressived carriers does not al thatecatridgriewlingo pr a
to comply if others comply as well. But due to the large inconsistencies in ensuring compliance compliant
despite the fact that global solid enforcement is still not the case. The last form of compliance, a social
license, was heven found with these Dutch carti@p er at i ng o0 nreguired anadntinsia | i c
motivation and aorrespondinghorough investment to be more environmentally friendly. For example
Wallenius Wilhelmsen, the founofehe Trident Alliance, opaes its vessels continuously on low sulphur

fuel, although not requirédloor et al., 2013 ut the carriers in this stustylelyselected the economically

most viable option to comply after the regulations entered intchémoethe social license is clearly
missingInterview AV, 2016; Interview Spliethoff, 2016).

The rolesof the networks in achieving solid enforcement after the sulphur limits entered into place are
shown in figure@ The societal network has no role in @mg@nforcement. The policy network awaits
implementing robust methods becduseey f ear the nationds competiti
nature of the carrided economic network is reactive with developing suitable techndlbgies.
combination bthe roles of these networks results in a vicious Wifitteout a management plan for
enforcement, which is conclusive about allowing certain technologies or not, it is difficult for the carrie
make strategic investmentr€spondingliechnologgevelopmerdtagnates. Ad hoc, creative and above

all temporary solution are implemented which further diversifies the palette of appropriate enforcement
methodsThe vicious circle further widahe gap between n@ompliant and compliant carriers, nm@kin

the ones for whom necompliance is no option hesitant to additional (environmental) policy.
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In sum, the lack of clarity on enforcement methods and the variety of implemented solutions are mutually
enforcing andurther complicatinghe implementation of effective environmental policy in the shipping
sector. With so little clarity on enforcementegjies, the sulphur limits caused great concern in the sector

and resulted in increasing gaps in cultures of compliance and enforcement regimes between countries.

When in fact all carriers are supposed to comply to the sulphur limits, the currentasystdm gap

between compliant and roompliant carriers to widen. Chances of detection are small and if detected the
system lacks accurate measuring methods for the checking the wide palette of compliant technologies,
proportional punishment and it eslion naming and shaming. Taking into account the characteristics of
both typologies of carriers asfegh intable, O6mppogr essi ved carriers are
not so much because the system enforces them to do so but the image and institutional embedding of their
busi ness. 6More conservative® carriers asrag not
usual. The ev@ontinuing unequal level playing field enlavigies results inarriers emplaygan averse

attitude to increased legislation.

5.5.3Economic and Societal Network

Contact between the societal network and organizations in thegsegmbdr mainly occurs business to
business. As describediyl (1995ontact between the societal and economic network is led by business
representative§here is regular and intense coriiatweerbusiness representatives from th&R and

the CSCrad NSH(Interview KVNR, 2016; Interview NSF, 2016). Moreawere gnvironmental initiatives

pop up in cooperation between the economic and societal network. These NGOs stimulate the shipping
sector via ports, charterers and financers. The Port of Ruottaedded a financial incentive for carriers
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by providing cleaner vessels with a (small) discount. However, in order to make this incegtilaginglf

the discount should be substantial. Charterers are pushed by the societal network to créateatimarket

for carriers to ship their cargo more sustainably. And financers are stimulated by NSF to incorporate more
(environmentally focussed) corporate social responsibility considerations, in financing decisions (Interview
NSF, 2016).

Having thorougllanalysed all networks separately and collectively, the next sections answer the subsequent

research questions.
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6. Ecological Rationality

The vast majority of actors in the shipping sector lack the integration of an ecological rationality in their
wayof doing business. Ecologibéddernisatioheoryprescribes certain pathwakatthe ecological

rationale takes in achieving ecological goals and criteria. It tegtutheecological sphere detaches from

the economic sphere in a process calledcgration(Mol, 1996)The established sphdoems a solid
fundament for an ecological rational@tegrate into the political, scaeological and economic sphere.

The ectogical rationalgains prominence for environmental interests, considerations, representations and
ideas in social practices and institutions in a modern @doietyal., 2009b)Vith an ecological rationale
present, organizations in either of the three network are to a certain degree inflardjmcted to
environmental interests, considerations or ideas. This section analyses the presence of an ecological
rationale, starting with the carriers, continuing with the policy, economic and concluding with the societal
network.

There is no sign ah ecological rationality found with the carriers that have been interviewed for this study.
After the entry into force date for sulphur limits became clear, both sateigtsed economic critari

to select a compliant option. And the selected @muoelioption fail to either intentionally or
unintentionally pursue or achieve ecological goals and tmigeiseral, performing exdemal prior or

after the entrnto-force date of the sulphur cap is out of questioning for the majority of carriers.
Sustainability strategies in the shipping sector are desigmatedetded group wfeltknown carriers

whom can and are obliged to emosgtainability e marketing strategy due to excess capital and to
uphold their image (Interview Paris MoU, 2016)

Within the policy network, in some instances ecological goals and criteria are strived for. However, this
occurs while the ecological rationale is still tightly connected to the economic rationale and causes
disturbance. The ever continuing fear for arginfy unequal level playing field made the introduction of

the sulphur limits a difficult and lengthy process. Pressured by the EU, the limits were accepted at the IMO.
On a national level, implementation is decided upon by organizations from saliédy #redpeconomic

network through finding compromises. A major theme remains solid enforcement, which awaited itself
from the governmental side due to the fear of pricing the Netherlands out of the market. Moreover, the
desire for solid enforcement isallyactors solely based on an economic rationale striving for an equal level
playing field. In absence of public support striving for ecological goals and criteria, the ecological rationale
rather disturbs the marketgmentallyhan achiesprocesses of ecological modernisation. Both are clear
examples of the economic rationale prevailing over the ecological one. Taking a closer look at single
organizations in the policy network shows thaamhecological rationale is fragmentally preSeat.

serviceof classification societies are primarily basdy carries,selected criteria which comes down to
choosing the economically most viable strdtegyever,Paris MoU employs an ecological rationale in

their practices to some degree bysti at i n g -activeness #hnowgd coneentoated inspection

campaignsThe Port of Rotterdam is working on sustainability and investing in LNG projects. The
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incentives for the portds investment s desirestheNG ar e
port to be ahead of other ports with facilities
Europe desires them to do adthough these drivers purely stem from an economic rationalentpeir
termstrategy achieves ecataygoals and criteria and thus shows an instance of the esplogyiegling

to emancipate from its economic counterpart. Ovemdittnction can be made between the ecological
rationale on the shernd long termSome instances of an ecologiaibnalepursuing ecological goals

and criteria on the long teoan be indicate®ut on the short term, an eoaric rationale constitutes the

norm in decisiomaking in the policy netwoikus although the ecological rationale is (un) intentionally

strived for on the long term, its appearance does not fit the prescribed picture as set forth in EMT literature.

Within the economic network, some initiatives are popping up but the majority of actors folléed carrier
market developments. The greater@drt or gani zati ons that horizontall
suppliers. Hence they follow carléel demand and this makes them rather reactive. There are some
initiatives of charterers and financers, pushed by environmental NGOs and tienrepti&ir own

business, stimulating more sustainable shipping. This shows the first signs of the actual emancipation of the
ecological from the economic sptaerd follows the by EMT assumed trajecfbing vertical line, entails

strategic alliancestpnto practice by the Trident Alliance and the KVNR, that aim for again more robust
enforcement. However, this is again solely based on economic psdtiehcissin essence no problem

but surely not in line with the trajectory for the ecological tatamdescribed by EMThus as for the

economic network, the ecological rationale is largely absent due to the dominance of carriers in the market.

Evidently, an ecological rationale is present at environmental NGOs in the shipping sector but public
opinion lags behind. Accordingly such NGOs are few in number and contact occursbiiggiesss

NSF and CSC practively demand the sector to perform environmentallyiegydtaThis is done by
addressing matters at carriers and the economic networkeHdwese organizations are not involved in
enforcement whereas they could play a substantial role in thisapdliegonomic network dominated

area.

In all networks only a few, emerging signs of the ecological rationale influencing practic@pinghe shi
sectoron the long termare visible. The recurring theme of solid enforcement eventually fulfils
environmental purposes but is purely drivendiort terneconomic rationalen this sense, the shipping
sector follows a deviating trajectory thaarasd in EMTEMT first assumean emancipation of the
ecological sphere from its economic counterpart. Hereaftdrimguaction between the ecological
rationale and the economic, political and sdeaogical rational&curs But carriers, the pofiand
economic networkmployeconomic considerations on the short t&8yndoing s@cological goals and
criteria are achieved on the long teWimether these short term economic considerations, achieving
ecological goals and criteria on the long teuti oeg of (un)intentionally taken into account ecological

criteria needs further-depth research on decisioaking within these individual organizations.
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The developments in the shipping sector arm tioe with thgproposed pathway of the applileeory.

And an outlook shows thas long as thenes that could provide a market pushptiidicor charterers,

remain largelyninterested in the sulphur limits or environmental performance of the shipping sector as a
whole and the problems with regulag this sector remain unsolved, carriers or edependent
organizations will not obtain a proactive attitude towards increased environmental legidlatiooe of

solid supportive mechanisms, this meanghthatological rationale that is sgpgdo stimulate ecological
modernisationemains largely missing in the shipping sector.
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7. The Core Elements of Ecological Modernisation Theory

The shipping sector fragmentally shows some elements of the core principles of EMT but no structural
trend of ecologicahodernisatiorouldbe identified. Based on the above presented analysis, conclusions
are drawn in this section about whether theiglippctor is ecologically modernizing. All five key elements

of the theory will be contrasted to the findings of this study.

First, in EMT, science and technology are considered key institutions in bringing about two major shifts.
The first shift occurfom endof-pipe to integrated technologies and is only partially taking place. For
example AV switched to dual fuel engines, which is to a certain extent shifting to new integrated
technologies, although these are stilasiéd engines. But evidentlgrating on scrubbers is a realend

of-pipe technology. The second shift, the emergence of new transpoiit mudesnsidered by any of

the organizations. Overall, carriers aim for the economically most viable option and do not structurally and

deliberatly choose for proceggegrated technologies.

Second, EMT values economic agents and market dynamics for their stake in overcoming the fundamental
counterpositioning of economy and ecology. d&ginomizing estdogyonomic mechanisms to stimulate
compliance is missing. Initiatives of the Port of Rotterdam like the LNG terminal and discount for
environmentally friendly vessel are clear examples of the importance of an economic agent. The pathway is
not in line with EMT though. These initiatives aehexological goals and one of the core elements but

are not performed based on an ecological rationale. The degree to vetichotfiyecologizedlso

limited. Although the EU is supporting the shift towards LNG via its EU alternative fueédiviiy

general solid and harmonized mechanisms to specifically stimulate compliance on the sulphur limits are still
lacking. Environmental management systems such as ISO are used in the shipping sector but are not largely
employed as marketing strategéeis the case in the chemical sector. Sorebetinvolve carriers via

charterers by applying life cycle assessment practices but these initiatives are few in number. Nor
classification societies, nor shipyards proactively steer carriers to peifonmemtally extriegal. In
thissense,ehr t er er 6s omti tofhat Reeser damdd di scount and
outstanding exampl es and one ceacno ncoemitaadi engl oye angolto Qs

ecan miy the shipping sector.

Third, EMT assumes t hat t h e mederaidato@racesses ihitetedby a n s f o
two paradigm shifts. To start with, a resource preserving mode of production is obtained. There is no
explanation needehat this is clearly missing in the shipping sector. In addition to that, the diminishing
steering potential of politics is acknowledged resulting in state failure. The shipping sector is one step before
acknowledging state failure. Organizations flametalorks rely on the IMO as internationakmeder

and member states for implementing enforcement locally. However, due to a combination of mutually
enforcing factors akescribed in sectidn5.2.3implementation at national level is hampeTimg sate

employs a supportive role by involving many organizations to ensure implementation is done in a workable
manner. But as this study has shown, this did not yet result in supportive, stimulating mechanisms to ensure
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smooth or preactive implementatiori the sulphur limits or environmental policy for the shipping sector
in generalThe, by EMT forecasted, consequential emerging patitidatnisatioprocess supposed to
transform the role of the state from a bureaucratic enforcing, comdotrol etity towards a

supportive, preventive entity is not occurring.

Fourth, the positionf social movements is transformed from critical outsiders into critical insiders. Social
movements in the shipping sector are a special case. There is very liritadapeiness on the sulphur
l'imits due to its O0invisibilityd and complexity.
Most contact between the societal network and the industry is direct without involving tB®giablic.
movementare thus currently critical insiders and are not so much backed up by the public which diminishes
their actual influenc@®nly in a very limited amount of cases, the media is us#ddncethe industry.
Whereashe increasing amount of sustainahilitiafives from publicly visible carriers shinascarriers

are sensitive to public attention. In this sense, social movamelatincreasingly use the mediébcus

on agendaetting the issue of pollution from the shipping sector. By dadgitmalpublic awareness

is generatedthich enables moamd substantitdajectorieso influence carriers

Lastly, intergenerational solidarity is the dominant ideology resulting out of the occurrence of these four
elements. But since the majority of elements is not or almost not present in the shipping sector, neither is
this one. In absence of an ecologatamale stimulating striving for ecological goals due to the realisation

of the polluting effects of the shipping sector. There is no awareness that future generations should receive
a similar quality of life since the public does not feel their gldbtisoegatively affected by the shipping

sector.

The lack of an ecological rationale hampers the development of the core elements of ecological
modernisatioh heor y. Some instances of EMTds core el eme
a mherently functioning policy arena due to fragmented authority and inconsistent enforcement hampers

the development of an ecological rationale and its associated etwidgio@atioprocesses.

78



8. Discussion and Conclusions

This study applied the triadtwork model to explore the roles of the organizations situated around a Dutch
carrier whom is obliged to ilement the sulphur requiremeiitse research questions were formulated as
follows. The main research question was:

Is the shipping sector ecol@djiy modernising?
The sub research questions were:

1. How are the policy, economic and societal network surrounding Dutch carriers represented?
2. How is the ecological rationaleresignted in the shipping seetor
3. How do the core elements of ecological méghgion theory relate to the shipping sector?

4. How should future environmental policy be improved in the shipping sector?

This section fitselaborates on the sub research questions in the abovementiondd siedts. by
summarizing the outcomes of applying the-meagork modelBased on these results, the presence of
both an ecological rationale and the key elements of ecological modernisatane thetofgrthAfter
answering the first three research questiosshaptehighlights the way ecological modernisation theory
relates to this case stuahyd how the theory could be adjustedetthance it. Finalljhe last research
guestion orhow future environmentpblicyfor the shipping sector can be improgethsweredBefore
going into the conclusionsisiimportant tanentionone restraint to the studyidtandysed from a Dutch
perspective whicmeans that statements made in this study about the entire shippirciisdugmo
bluntly about their apphbility for the entire shipping sector.

Thefirst subresearch questigmanswered presenting theharacteristics of all netwoikdividually and

jointly.It was shown that compliacdirriers mainly focus on solid and harmonized enforcement to restore

an equal level playing field. The policy network has strictly speaking, a small core-débigiotisy

limited to member states at IM&el. However thEU has substantial steering capacity at IMO level.
Maritime actors are formally and informally powerful since they have a say in member states votes and there
is a vast array of lobbying organizations influencing member states, prior, during andraéetinigkO
Implementation decisions are discussed at national level #@edDGBOR meetindMembers from the

economic and policy network jointly discuss enforcement with the KVNR stimulating efforts of solid
enforcemeniThe societal network is rather abgethese discussions whereas they could play a substantial

role in pursuing more solid enforcement which achieves ecological goals in the eGdgaszalions

in the economic network follow carlied market developments and thus have a reattitivde. Solely
charterers are able to influence carriersd rules
them into sustainability. Since vessels are alwaymaaiégrthe network is not so much vertically

integrated. Horizontal teraction is covered by the KVNR and the Trident alliance but horizontal
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integration was not found. The societal network focusses on stimulating organizations from the economic
network that can provide a market push towards carriers and codjyecdfgsith carriers on a content

based manner. Public awareness on the sulphur llagksnigwhich limits the amounf organizations

in the network and consumer awaremésegeover ifprohibits the societal network from using the public

as a tool to pressucarriersThe combination of characteristics of these networks led to an impasse of
enforcement efforts. This impasse started when the IMO limited itself to solely introducing a global sulphur
cap. It left a solid management plan for enforcement te fwoticy network and the development of

fitting compliant technologies to the economic network. The expectant attitude of the economic network
led to the implementation of temporaryhad and most of all, differing solutions amongst carriers. This
further complicated solid and harmonized enforcement methods for the policy network. And without clarity
on enforcement, carriers are unable to make strategic investments and look for temporary solutions. Above
all, in absence of public awareness complianamsean uninteresting marketing strategy for carriers and

the societal network solely focussing on direct contact with industrial representatives. Moreover, in absence
of robust enforcement, the gap bet wpenpcasermmdr e pr
6more conservat i v-eobplianeeremaires arsattractive optioh widensnlothe fear of

an ever enlarging unegqual | evel playing field,
additional (environmental) Egtion. Both elements do not contribute to finding a way to breach through

the impasse. This interplay of organizations from the three networks led to the current gridlock that hampers
the implementation of effective environmental policy in the shipping s

Considering the second and third research question, it seems that for this study the ecological rationale and
the core elements of ecological modernisation theamylyafeagmentallgresent in the shipping sector.
Environmental NGOs evidently®p at e, based on an ecological rat
policy and economic netwoudiecisioamaking islargely based on atonomic rationaléchieving

ecological goals and criteridhe long ternbased on an economic ratiomed¢heshort ternis essentially

no problem in EMT .tlremains the case that a real, proactive, intrinsic emergence of an ecological rationale
in the shipping sector is absent and the prescribed pathway of the emancipation of the economic rationale
is not folloved. Since the core elements of ecological modernisation theory are steered by an ecological
rationale they are likewise fragmentally present. The shifts in science and technology are not structurally
occurring. Both robust and supportive enforcement msetgare lacking which leaves little room for
economic agents and market dynamics to overcome the -positiening of economy and ecology.

Hence the role of the state is still developing towards a rather cesmihamatrol one. Although social
movemers ar e considered critical insiders in the s
role towards the shipping sector since the topic was uncovered in public opinion. Evidently without the

majority of core elements present, the notiortefg@nerational solidarity is lacking ds wel
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8.1 Ecological Modernisation Theory and the Shipping Sector

With so few of the elements of ecological modernisation theory apparent in the shipping sector, it seems
appropriate t o e xifitytotheecasthe¢heoretical probled statemenpafositt a

in section 3.3.Wes illustratechnd confirmed by this study. The study showedlinaity assuming the
emergence of an ecological ratidnadeerycapitalistiberal democrady not aplicable to all sectoasd

societies. Also, the ecological rationale in the shipping sector is certainly in need of steering and embedding
during its emergence. Especially these processes get little attention in the theory but do pose the shipping
sectoffor a larger challengél elements are elaborated on separately, after which overarching abbreviations

are formulated.

To start with, theverall assumption that an ecological rationale develops in every modernizing society does
not fit this case. As waBown in the previous section, the ecological rationale is only incetehtadty
deliberatelpresent in the shipping sector. Although the shipping sector operates in a modernizing society
and some instances of an ecological rationale are shoveonteie rationale still often prevails. In
essence, such instances based on economic pretences are in line with EMT since they include action from
economic agents and rely on market dynamétgpartly) achieve ecological goals and criteria. But an
ecologral rationalas described by the literatemailing a proactive attitude and intrinsic motivation for

striving for ecological goals and criteria is absent. And without an ecological rationale penetrating the other
rationales, the emergence of ecabmicdernisatioprocesses is piecem@&al continue with, ivasalso

indicated that several authors foresee a challenge in steering the emergence of an ecological rationale.
Steering the ecological rationale occurs throughpstditical processes. EMJ too bluntly over these

processes to occur. This stilldgtrated that if the state is malfunctioning in developing coherent steering
mechanisms as supportive framewaorks for the industry to compshéh@rescriptive pathwdgsthe

emergence of the ecological raticemldescribed in EMI0 not apply anymore. Reasongliis instance

of failure of the state in the shipping sector are illustrated by the presented diversified palette of involved
actors with conflicting intests, fragmented authority and the absence of consumer awareness the shipping
sector. And indeed, additional insight in the gmditical processes that steer or hamper the development

of an ecological rationale could reveal the reasons why in samesreataecological rationale agzel

and in some instances not. And lastlyagskeamed challenge to embed an ecological rationale in consumer
practices is confirmed by this study. A closer look at consumer practices with regards to the shipping sector
shows there is no salvation in taking the consumer initiated pathway. Both carriers and actors from the
policy, economic and societal network indicatedptilation from theshipping sector stays largely
unnoticed by consumers. Sulphur emissioasamglex topic for the general publiwir polluting effects

are not directly seen or felt by consumers and consumers are several steps away from the actual act of
shipping. The unawareness of consumers makes the sulphur limits an uninteresting miadpetiog stra
mostcarrierand charterersnitiatives for more sustainable shipping arrive from a market push created by
environmental NGOs and charterers that need to include shipping in larger projects of life cycle assessment.
Embedding the ecologicaloatial e i n consumer practices should
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motivation but without consumer awaremessssential steering mechanisms from the govertiaent
is no way this will occur. Thus the-stdkred occurrence of an ecologicahaddoon sulphur emissions

into consumer practicappears to be tazhallengingn this setting

Considering the abovementioned shortcomings, some abbreviations with regards to ecological
modernisation theory could be formulated based on this studjudiishowed that both the emergence

process of the ecological rationale and its core elements should not be approached as a timeline with a set
order but rather as an interacteatinuum. Overall, for secsor wi t h | ar gely O0invi si l
shipping sector, a supportive state is essential in achieving change since the steering, embedding and
emergence of the ecological rationale cannot depend on public awareness. In the shipping sector, the
ecological rationale emerges without followingasigrihted pathway of emergence from the economic
rationale prior to integrating itself in the ©6wa
Port of Rotterdam showed that in absence of deliberatststairg, the ecological ratite is integrated

before it is actually emancipated from its economic counterpart. On the long term ecological goals and
criteria are achieved by the portds policies bu
prescribed pathway a®wi in figure2 doesnot uphold. Analysing where intervention is needed can be

done based on the already available core elements of EMT. The individual core elements should in that case
not be approached as a O0f i nsdandicawrs tha shdv imwhatwaythd o gi c
society is ecologically modernising and where i
insiderd position of soci al movements in the st
modernisedvith regards to this core element. It means that public awareness is lacking and in need of
additional (governmental) steering. If all core elements are reconsidered by analysing and contrasting them
with successful and f ad dteido ncba,s etsh eo ft héeeocroyl ogd rc ab
hindsight, less broadly applicable theory towards admatid=ory that can be used as a fundament for

policy elaboration.

The last research question which medsanswered yeils about how to improvieture environmental

policy in the shipping sector. Based on the findihdkis study, it can be concluded that future
(environmental) policy should put more emphasis on practical matters of implementation and enforcement.
The IMO possibly in cooperation with Paris Msbiduld take the first step in establishing a solid fundament
including globally harmonized i mplementation and
fieldo Overalrgevernnmemtadthbrities should transform their role into supporting towards the

more progressive carriers and robustly controlling the more conservative oneshdadwel riskpection

system as employed by Paris MoU forms a solid fundament for increasingly fopulidetinigased on

this principle. A next step would ne to providetg on long term enforcement planablingarriers to

make strategic long term investmedush a long term perspective could also push the economic network

into developing innovaév(greener) technologi€si nce public opinion certa
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corporate decisionrganizations from the societal netvatruld increasindigcuson enhancingublic
awarenesfsom the societal network dine polluting effects of the shipg sectarSuch changes could

make the abow#escribed mutually enforcing effects turn aroundamkdn favour of the environment.

It indeed seems that the shipping sector is not yet ecologically modehnisimgmswers the main research
guestion othis studySteering and embedding the ecological rationale in an industry, this far away from
consumers is perceiviedbe a challengdout which EMT is tobluntly Organizationgrom the policy

network are muddling through with implementing globally harmonized, solid enforcement. This is further
complicated due to the canrilerminated economic network and the absence of public awareness in the
societal network. As a result, ¢égelogical rationale and the core elements ofd&®dnly fragmentally
present. Internationajovernance in the shipping sector should increasingly focus on developing
harmonized enforcemeand steeringnd embedding an ecological rationale in industrgomsumer
practiceshroughgovernment induced supportive policiége combined effects of these focuasedd

aid in securing a solid fundament for effective environrpetityl in the shipping sectibrat supports
progressive environmental entrepues and challenges the ¢ taggardss
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Appendices

Appendix A: List ofinterviewees.
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