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Summary
Shipping is an important aspect of economic, social and human development, but the maritime industry
has to contend with significant environmental issues that are interconnected with problems of economic
and societal nature. It is likely that maritime energy management will - increasingly - be confronted
with morally conflicting strategic and operational choices. Therfore, to improve on energy sustainability,
the maritime industry needs to attain social innovation alongside the technological innovations. One
candidate for such innovation for shipping firms is maritime Corporate Social Responsibility (CSR) and
its implementation in Maritime Energy Management (MEM). However, what seems to be missing are
contributions to these fields that take the societal and environmental value of energy into account. This
article aims to fill that gap by contributing to an understanding of energy sustainability values in the
maritime corporate organisation. The study used Q-methodology to investigate sustainability managers’
decision making regarding a broader context of energy – an energy holism. The main take-away of this
empirical investigation is that approaches to energy sustainability by the different managers
predominantly focus on either one (or two) of the sections of the energy chain – the input, throughput
or the output – but not all three. This influences which stakeholders (and which not) are involved in
energy sustainability considerations. For a guidance in managing energy issues, the results point to an
alignment of the energy input, throughput and output mechanisms of maritime firms.
1.

Introduction

Maritime energy use is a nexus of economic, social and environmental issues. However, the maritime
industry has been called a laggard when it comes to applying and reporting on Corporate Social
Responsibility (CSR) and is appealed to cooperate with regulators, educators and researchers to
promote the CSR agenda (Froholdt, 2018). In recent years, there is a development to be seen in
academic literature with regard to maritime CSR and its implementation in Maritime Energy Management
(MEM). Yet, what seems to be missing are contributions to these fields that take the societal and
environmental value of energy into account. This article contributes to an understanding of energy
sustainability values in the maritime corporate organisation by investigating sustainability managers’
decision making and by analysing the level of coherence of current implementations of maritime CSR.
The existing different types of vessels all have the same issues regarding energy consumption: ships
are energy intensive in operation, operate in isolated and remote places, and have limited space to
store energy. In the words of Isabelle Durant (the deputy head of the UN trading body UNCTAD),
maritime emissions are responsible for the risk of "an environmental disaster", considering that the
"[g]lobal seaborne trade is expected to double over the next twenty years" ("UN calls for [...]", 2019;
emphasis added). According to Ölçer and Ballini (2018), "there is no technology that can entirely remove
GHGs [greenhouse gases] resulting from the operations of the maritime industry. Medium to large-scale
ships will indisputably continue to burn fossil fuels, including 'cleaner' ones (like LNG [Liquid Natural
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Gas]) in the foreseeable future". Balcombe et al. (2019) have calculated that a reduction of 50% of
greenhouse gas emissions, an international target, would require the simultaneous application of at
least five different – often yet to be developed – efficiency measures or technological improvements.
These measures refer to potential gains per ship, and thus do not take the prospected growth of the
maritime industry into account.
Moreover, it neglects societal disadvantages that come with considerate energy use. An energy
technology might be technologically assessed as CO2 neutral, but whether that technology may be
considered sustainable depends on many other factors concerning different concepts of social and
environmental justice. For example, Benham Taebi (2011) discussed the justice between different
generations (intergenerational justice) in relation to the deployment of nuclear power. Historian
Gabrielle Hecht (2009) focused on nuclear power as well, but then in relation to equality and

intragenerational justice regarding the health and safety of people on the producer side of the energy
chain. The mining of cobalt – still a necessary material for the currently popular energy technology of
lithium-ion batteries – lead to similar issues (Goods 2015). A last example of energy use that leads to
sustainability problems, is the emerging technology of biofuels, which is considered having an important
potential as a renewable (maritime) source of energy (Balcombe et al. 2019). Critics, however, have
expressed concerns regarding the accompanied risks of concentrated knowledge and power of few
leading companies; the impact on food security due to the competition between food and fuel, and the
impact on biodiversity (Asveld et al. 2019; Asveld et al. 2011).
Yet, the societal advantages of maritime shipping are evident. Maritime energy use for construction and
land reclamation has made it possible to protect countries from rough seas, ships provide communities
with nutritious sea food and they drive the modern global trading economy. More than 80% of goods
traded worldwide are transported over the seas (Stopford 2009; UNCTAD 2018). Ships provide
livelihoods for a wide range of other businesses and many important infrastructures for global
communication and energy supply rely on maritime construction.
Hence, linking these advantages and disadvantages to the Sustainable Development Goals (SDGs), the
maritime industry seems to support but also conflict with them at the same time. There is much attention
for potential technological solutions, but there appears to be a gap in research regarding how to
approach energy issues in a broader context. As Roszkowska-Menkes (2017) has observed, defining
CSR is not the problem but rather an insufficient guidance on managing the related issues. Therefore,
to be able to provide guidance on these subjects in the future, as a first step, the decision making of
maritime sustainability managers is investigated regarding a broader context of energy – an energy
holism, as I have called it. In the remaining part of this section, the following will be presented briefly
1) what an energy holism entails, 2) the technological state of art in maritime shipping, 3) descriptions
of maritime CSR and MEM, and 4) a reflection on organisation’s moral responsibilities.
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1.1.

Energy holism

A holistic approach to energy – an energy holism – would explicate the broad meaning of energy use.
The dominant understanding of energy, informed by the physical and engineering sciences, does
contribute to comprehending what energy is and does but it lacks the ability to grasp the deeper
meaning of energy for societal and environmental stakeholders. Just as it is impossible to describe the
value of music by merely referring to decibels, an investigation on the value of energy should go beyond
measurements of joules, watts, or grams of gaseous emissions.
According to energy anthropologist Sarah Strauss (2013), investigations on energy should "shuttle back
and forth among laws of physics, opportunities and constraints of ecological systems, and processes of
culture", layers of reality that are intertwined materially, rhetorically, and metaphorically. Similarly,
energy ethicist Giovanni Frigo (2018) has argued that one should look beyond physics and the
engineering sciences and include other areas of human knowledge such as ecology, climate sciences,
energy justice and environmental ethics. Drawing from such related contributions to literature (e.g.,
Brown & Ulgiati, 2004; Devall, 2014; Desjardins, 2013; Frigo, 2018; Geerts, 2012; Hillerbrand 2018;
Jenkins et al., 2020; Mitcham & Smith Rolston, 2013; Nader, 2013; Naess, 1973; Raugei et al., 2014;
Strauss et al., 2013; Sovacool & Dworkin, 2015) it has been possible to depict what a holistic approach
to energy entails. An energy holism would include the following three elements: first, a value of
ecocentrism; second, a value of sustainable development; and third, a value of energy justice.
The first element, the value of ecocentrism, refers to opposing the anthropocentric understanding of
energy. An ecocentric understanding puts the ecosystem as a whole – instead of the human – as the
central element of existence. Ecocentrism is a relatively paradoxical term, as it would entail letting go
of a ‘centred thinking’ in the first place. It adheres to a holistic view on the ecosystem without putting
any of its parts central. Regarding an energy holism, the value of ecocentrism recognises that: a) energy
is material and has an organic function as well; b) the environment cannot be seen as mere resources
for human use; c) the human is not an end station of energy use; and d) energy has a complex function
in ecological processes.
With the second element, the value of sustainable development, it is recognised that energy use benefits
the economic, societal as well as the environmental stakeholders. For society, access to energy functions
as a buffer between the human's demands and nature's fluctuations. However, also the environment
has a minimal need for access to energy. Following this recognition, for a holistic approach to energy,
it is necessary to include thought on fair distribution of energy among all stakeholders.
The third element, the values of energy justice, refers to the significant challenges to sustainable
development by using energy and the ensuing urgency to include indicators of energy sufficiency. Each
energy conversion potentially harms the value of sustainability with challenges to the environment,
inter- and intragenerational justice, health, equality, safety, food security and economic justice.
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Moreover, in his book ‘Science, energy, ethics, and civilization’, Smil (2010) presents his findings that
there appears to be no fundamental gain for the quality of life beyond certain levels of energy use. In
other words, although excessive energy use threatens sustainable development, it doesn’t necessarily
seem to significantly contribute to it. Therefore, an energy holism should include a notion of energy
sufficiency and energy frugality.
Improving on energy efficiency is seen as one of the best solutions for sustainable shipping. Although
energy efficiency indeed leads to direct savings, indirectly they seem to evaporate due to organisational
designs that lack (internal) transparency, fragment responsibilities and action, or inhibit learning and
innovation (Johnson & Andersson 2016). Another reason for the disappearance of energy savings are
the prospected increases in demand of ships' services. Therefore, one could argue that there should be
a focus on an absolute – and not a relative – reduction of energy use by limiting energy intense activities
(with rules of frugality and sufficiency) and not, or not merely, by limiting the energy intensity of

activities (with a focus on efficiency).
1.2.

Technological state of the art

Practically, toward the goal of improving the environmental sustainability of ship operation, the maritime
industry must deal with two most extreme factors that congregate challenges of energy consumption.
First, shipping is a very energy intensive industry and especially maritime shipping (as opposed to inland
shipping) is a completely isolated enterprise regarding the access to resources; often there are no
opportunities to refuel for days or weeks in succession. Second, ships are relatively small compared to
the energy intensity of their operation and therefore need energy sources with a high energy density.

Table 1 presents a summarised overview of the current state of the art of maritime energy technologies
and some of their societal and environmental advantages and disadvantages. The overview has been
adapted from a range of publications (Ahlgren et al. 2018, Allwright 2018, Badino et al. 2012, Balcombe
et al. 2019, Baldauf et al. 2018, Bouman et al. 2017, Demirel et al. 2018, DNV GL 2019, Goods 2015,
IRENA 2019, Kirstein et al. 2018, Kurzweil 2015, Latha et al. 2019, Lin et al. 2017, Molland 2008,
Mutarraf et al. 2018, Ventikos et al. 2018, Wen & Tien 2018, Yoon et al. 2018). To unravel the distinct
sustainability factors of the energy use of ship operation, I applied a process analysis that distinguishes
between inputs, throughputs and outputs. For technological developments this refers to fuels and
energy storage technologies (input); the technological and human processes on board (throughput);
and the output as the sum of positive and negative effects of ship operation (e.g., its provided service,
emitted noise, or carbon emissions and other environmental burden).
To support the analyses and retain consistency, I distinguish between the energy input, throughput and
output of the maritime corporations' processes throughout this article; with the intention to illuminate
the distinct direct and indirect stakeholders and how they are affected by maritime energy use. Maritime
energy sustainability refers to the multiplication of the sustainability of each of these stages. In other
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words, without getting to a definition of sustainability here, sustainability of the whole energy chain of
a focal firm is only then possible when each of the input, the process as well as the output of the firm’s
energy use is 100% sustainable. If any of these stages of the maritime corporation's energy chain lack
in sustainability, the whole chain lacks in sustainability.
Accordingly, the problem for the maritime industry is that the energy input is harmful in multiple aspects,
the energy throughput is very intense, and the output is not equally beneficial to all respective
stakeholders in order to compensate for harm done. Theoretically, we could say that a process would
be 100% sustainable at best: a process that does not use any energy and which is merely beneficial to
all stakeholders. Obviously, consistent with laws of physics, this is a practical impossibility. Therefore,
to improve on maritime energy sustainability, the whole energy chain needs to be improved and not
merely the input, throughput or output stage of it.
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Table 14: Summarised overview of the current state of the art of maritime energy technologies, and some of their societal and environmental advantages
and disadvantages. ∆ HFO = Heavy Fuel Oil, LNG = Liquid Natural Gas;  NOx = nitrogen oxide, SOx = sulphur oxide; * compared to current situation

1.3.

Maritime Corporate Social Responsibility

Maritime CSR and MEM are systems within maritime firms, that are supposed to deal with the apparent
lack of maritime technologies that satisfy the requirements of each of the sustainability pillars. CSR
takes the nexus of economic, societal and environmental concerns into account, as well as the
relationship with stakeholders and the extent to which the firms’ actions are voluntary or prescribed by
law (Dahslrud, 2008). The emerging research field MEM is probably the industry’s most representative
implementation of CSR regarding issues with energy. MEM integrates considerations on stakeholders
and the benefits and harms for them into research on organisational structures. In absence of a widely
accepted definition of MEM, two researchers of the World Maritime University (WMU) in Malmö, Sweden,
have proposed the following definition: "[1] Understanding the transformation of energy sources into
different energy forms, and [2] Managing its consumption in an optimised way in order to be able to
minimise negative environmental and economic consequences resulting from this consumption" (Ölçer
& Ballini 2018).
Maritime CSR’s main focus is the corporation's energy input and output in relation to society and the
environment, and the energy throughput in terms of voluntariness and responsible operation. MEM
focusses on the input, throughput and output of the ships themselves. From a corporate level
perspective this can be seen as a department that largely falls under the throughput mechanism of the
firm. As such, MEM deals with processing the input (i.e., fuel) it gets through the company's (CSR)
decisions and delivering the outputs that are both desirable (i.e., services) and undesirable (i.e., waste)
in a most sustainable way.

Table 2 represents a brief summary of the elements of maritime CSR and MEM in the analytical context
of the input, throughput and output categories. It needs to be taken note of that the efficiency of (e.g.)
corporate design will be informed by information of the energy input and output. However, engaging in
efficiency improvements – in itself – is a process and therefore, in this overview, it is placed in the
throughput category.

334

Table 2: Concerns of maritime CSR and MEM, in the analytical context of input, throughput and output
categories; *subject of moral reflection

1.4.

Reflection on the moral responsibilities

As mentioned above, the degree of voluntariness and responsibility of corporations to engage with
sustainability and implementing a broad concept such as an energy holism, requires a reflection on the
moral responsibilities – to society and the environment – prior to the research. The duties of a maritime
firm may reach, but there are limits to the attribution of responsibilities to corporations. To outline these
responsibilities, several findings were deducted from a selection of literature in the fields of Business
Ethics and the Philosophy of Collective Responsibility. Firstly, it can be concluded that firms should
revert to moral conditions of ability, justification and fulfilment in dealing with potential value conflicts,
and have a minimal responsibility to collaborate in forming agential collectives for solving global issues
such as those with maritime energy sustainability (Collins, 2019; Wettstein 2012). Secondly, to prevent
moral responsibility of wrong or harmful doing by employees, a corporation should commit to the right
measures and procedures (Collins, 2019). Thirdly, with the environment as identified stakeholders,
Holmes Rolston (2013) suggests that organisations (e.g., a maritime corporation) should not only
operate by a social but rather a natural contract. Thus, with responsibilities to the environment as whole,
the human society only being a part of that. Fourth and last, according to Frederiksen and Nielsen
(2013), firms bear negative duties (e.g., the mitigation of harm) as well as positive duties to the
corresponding

stakeholders

(e.g.,

contributions
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to

the

stakeholders'

flourishing).

2.

Q-methodology

Q-methodology is an approach to systematically study subjectivity (Brown, 1993). This method of
research can be applied by asking about people's feelings, opinions, beliefs and evaluations of groups,
people, or phenomena (Lee, 2017). Q Methodology combines conceptual frameworks, and methods of
data collection and analysis to provide insight in individuals' thinking patterns. Although aided by a
quantitative tool and sometimes called a mixed method, Q is basically a qualitative study (Lee, 2017).
The methodology is based on the presupposition that there are only a limited number of distinct
perspectives on any topic (De Graaf & Van Exel, 2008). The method does not tell how commonly held
a certain opinion is, it merely elucidates what viewpoints exist by drawing a pattern of people's
subjective thoughts. It uses a relatively small number of research participants to map distinct
(subjective) viewpoints on the selected.
Based on recommendations in the method-specific literature (Brown, 1993; Brown & Good, 2010; De
Graaf & Van Exel, 2008; Lee, 2017; Watts & Stenner, 2005; Watts & Stenner, 2012; Webler et al.,
2009), the following steps were adopted in this study. First, as presented in the introduction, a
background investigation was conducted to draw an as broad as possible outline of the issue of interest.
Second, a sample of statements was selected from this framework which represent the anticipated
categories of viewpoints on the issue. Third, a group of participants are selected that are asked to,
fourth, rank the selection of statements on a grid with a range from ‘least-agreeing to statement’ to
‘most-agreeing to statement’. Fifth, factor analysis was then employed to identify correlations among
the individual’s statements, which was followed by, sixth, the factor interpretation.

Figure 1: The Q-sort grid
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The ‘Q-sort’ grid is usually designed as a quasi-normal distribution and its kurtosis (i.e., the sharpness
of the peak) depends on the controversiality of the research topic. If the knowledge and engagement
of the respondents is expected to be high or relatively few statements are salient, the kurtosis should
be sharper to leave more spaces open for ambiguity and indecisiveness (De Graaf & Van Exel, 2008).
In this case the knowledge of the respondents is expected to be high and the number of salient
statements as well. The shape of the Q-sort grid is chosen accordingly (see Figure 1).
According to Lee Q-methodology founder William Stephenson, one of the key distinctions of this type
of research is displayed by the difference between correlating variables for analysis, which he named
an R-approach, or correlating people, which he named a Q-approach (Lee, 2017). Lee explains this with
the following analogy:
"One day the current author asked class students to raise their hands. Then he pointed at a hand
that was the smallest an asked the students whether it was small. All the students said in unison
it was small. The author asked why it was small, which was followed by puzzled looks from the
class. Their reasoning was based on comparing this small hand with the other hands raised. This
is R-approach. In Q-approach, this hand would be compared with other body parts of the selected
student [...] Then it could turn out to be normal, not small at all" (Lee 2017, 81).
Hence, even a certain statement that is ranked the same by two participants (e.g., +2), its meaning
may be different in the context of the ranking of all other ranked statements. To come to a concluding
narrative on the social perspectives, the focus is on the key elements of each perspective (Webler et
al., 2009). The list with distinguishing and consensus statements, as well as the post-sort interviews aid
to highlight and explain the differences and similarities between the perspectives (De Graaf & Van Exel,
2008) .
2.1.

Q-sample

The Q-methodology research aimed to investigate the considerations of sustainability managers in the
maritime industry in relation to energy-related issues. The Q-sample, the set of statements for the Qmethodology research, are based on the concourse – the findings of the preliminary research (see
introduction). The selected statements represent the energy decisions that ought (or ought not) to be
made on the corporate and on the ship level in the input, throughput and output mechanisms. Table 3
represents the most important topics in each of the concourse sectors.
Informed by the concourse it is anticipated that there are three main viewpoints on sustainable use of
energy in the maritime industry, which I have called a belief in 1) a Technological fix (or 'Tech'), 2)
Human solutions (or 'Human'), or 3) a Holistic approach (or 'Holism'). It is to be noted that – as it is an
explorative study – I am not hunching at predetermined hypotheses here. Rather, these anticipated
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viewpoints should assist with the selection of a diverse set of statements that is representative for the
concourse.

Table 3: Concourse sectors with belonging topics

Through strategic sampling, a more or less equal number of statements are derived from each of the
anticipated viewpoints. The selected statements are shown in Tables 4a and 4b. The Holistic approach
category includes nine statements (versus seven statements each for the other two categories).
However, CSR in the maritime industry is clearly part of a socio-technical system which may somewhat
blur the lines. Statement 6, for example, is categorised in the 'Human' factor but has a technological,
and comprehensive and holistic idea behind it as well. Similarly, 'Holism' statement 19 might be qualified
as 'Tech' just as well, due to the necessary technological equipment that would be necessary to
measure. Furthermore, the questions are also more or less equally represented in each of the sections
of the concourse (i.e., the input, throughput and output sectors of the corporate as well the ship-level
energy decisions). Lastly, all the statements are also tested, if applicable, whether they meet the ability,
justification and fulfilment conditions. Therefore, it is not asked whether maritime corporations "should
account for all materials involved (e.g., batteries, filters, coatings, etc.)", but whether they "should aim
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to account for ...", since the first statement – possibly – would not meet the ability condition (yet).

Table 4a: Twelve Q-statements relating to corporate-level decision making; in the Statements column, the
viewpoint categories are numbered: [1] Technological fix, [2] Human solutions, [3] Holistic approach
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Table 4b: Eleven Q-statements relating to ship-level decision making; in the Statements column, the viewpoint
categories are numbered: [1] Technological fix, [2] Human solutions, [3] Holistic approach

2.2.

The P-set

The group of participants (the P-set) for this investigation is purposely selected with the idea that they
will be knowledgeable on the combination of the discussed subjects. The respondents were expected
to be involved with energy-related questions regarding the economic and technological side of things
but may as well have a broader view on the environmental and societal aspects. The position titles of
the candidates were (Global) Sustainability Director or Manager, or Environmental Coordinator.
One of the participants was a professional contact before this research, the others have been reached
by the method of snowball sampling. This method is motivated by the need to identify people who are
not particularly easy to find, especially because of the specific demanded criteria and the non-existence
of a collective organisation in which the sustainability managers cooperate.
All the respondents were Belgian or Dutch and worked for companies that are involved with projects
worldwide and are based in these countries as well. Four of them worked for maritime construction
firms in dredging and/or offshore constructing (e.g., wind parks, oil platforms or land reclamation), the
other candidate was a sustainability manager of a shipping management company. Such a firm is not
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an owner of ships, nor does it decide on the type of service that is delivered. However, they do often
lead the newbuild projects, completely manage the maintenance systems of ships and the human
resources necessary to operate them.
Before the participants involved in the ranking exercise, they received a survey information sheet,
together with the consent form and login information. After three of the Q-sorts, semi-structured postsort interviews took place in which participants A, C and E added supplementing thoughts on the four
statements that were placed in the extremes of the Q-grids.
2.3.

Factor analysis and interpretation

A detailed analysis has been performed with the same web-application that the participants used for
their Q-sorts (Q-method Software: https://qmethodsoftware.com). Due to a smaller number of
participants than anticipated, it has not proven helpful to analyse the participants' Q-sorts completely
in the traditional manner through factor analysis. Therefore, the analysis relies more on a qualitative
strategy than a quantitative one. However, the statistical analysis of the Q-sorts, which reveals the
ranking of statements relative to each of the other statements in the same sort, did provide some initial
handles for the interpretation process.
In the interpretation of the research findings, I am using words like 'agree/disagree' with statement, or
'support/reject'. However, as has been communicated with the participants as well, all the statements
arguably represent some approach to maritime energy sustainability issues. It is therefore well possible
that, where I write 'candidate X rejects statement Z', the candidate does not actually disagree with the
statement but just agrees more with other solutions. As participant A - who also appeared to have the
most holistic viewpoint - stated: "I would have agreed with all of the statements". On the other hand,
one candidate was also very clear about one of the statements in the opposite direction: "I just do not
agree with that". Moreover, considering the subjectivity of performing a Q-sort, it needs to be said that
there is no right or wrong way and there can be no criterion to validate a point of view.
2.4.

Limitations

Unfortunately, due to the short period of time and a pandemic that scourges the world in general and
the maritime industry in particular, it has not been possible to successfully grow a network of
sustainability managers that could partake. The conducted empirical investigation revealed some
interesting perspectives but, due to a limited number of participants, some of the findings rather
indicated fruitful points of entry for further research than clearly pointing at shared viewpoints.
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3.

Results

A focus on the anticipated factors ('Tech', 'Human', and 'Holism') intuitively highlights the preferences
of some participants. However, the z-scores (see Tables 5a and 5b) rather draw attention to the
sustainability managers’ thoughts on the input, throughput and output of a firm's energy flow. Analysing
the results from those perspectives, one could notice a significant difference between the respondents.
Three of the respondents then appear to aim for sustainability solutions in either the input or the output
stages of the maritime energy chain. This group is now called group 1. The other two participants
notably focus on the energy throughput processes of the firm. This group is now called group 2.
To start with that latter group, for these people it seems to be mostly important that energy use is
accurately measured and that the crew on board the ships are energy aware and are listened to ashore.
These participants also mostly disagree with each of the statements belonging to the corporate-level
energy input decisions category and prefer a ship-level decision making. Only statement 6 (hiring an
energy manager) - a throughput statement - scores significantly positive as a company-level statement
by participant C.
Instead, group 1 seems to prefer to aim for solutions in either the input or the output stages of the
maritime energy chain. Even though some of the ranked statements do weaken this line of thought. For
example, statement 8 (reduction of total energy consumption), statement 15 (diverse energy
technologies) and statement 23 (crew's energy saving knowledge) each received some positive
attention from at least one of the group 1’s respondents. Statement 7, which states that economic
prosperity of the firm is a necessary premise for an energy transition, was initially placed in the
throughput category with the idea that the process of achieving economic prosperity belongs to
throughput decision making. However, one could also argue that it is translatable as 'money first' before
a possible transition could take place. In other words, seeing it as an indispensable, economically
sustainable input that would come before any of the other stages of energy sustainability.
By analysing some main disagreements between the two groups, we could see that two out of three
respondents of group 1 appear to favour energy sustainability decisions that lead to diverse energy
input technologies (statement 15). This is in line with the trust of each of this group's respondents in
the technological solutions of – especially – alternative fuels (statement 1). And this also happens to be
the most significant disagreement between the two groups. Moreover, it is likely that this difference
grounds group 2’s lower ranking of statement 4 (international sustainability criteria for all maritime
energy sources). If alternative fuels will not be the main solution for future energy sustainability, it also
deems less necessary to work on such criteria. Rather, this group focusses on the crew’s knowledge
and skills for efficient ship operation (statements 18), which is significantly less important for group 1.
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Table 5a: Q-sort analysis data. These z-score tables include the Q-sort results of participants A to E, separated in two groups according to their rankings. The
columns on the very right represent how a fictive participant would have ranked the statements precisely according to the z-scores of these groups: the
idealised Q-sorts.
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Table 5b: Q-sort analysis data. These z-score tables include the Q-sort results of participants A to E, separated in two groups according to their rankings.
The columns on the very right represent how a fictive participant would have ranked the statements precisely according to the z-scores of these groups:
the idealised Q-sorts.

The last aspect of this investigation that attracts attention is the consensus around two statements.
Most of the participants strongly disagreed with statement 2 and statement 21. Statement 2 is based
on the thought that energy decisions appear to be made in every department and each hierarchical
level of the company. By using the words 'our company will thrive', the statement might be somewhat
ambiguous, because what is to 'thrive'? Here, I assume that it is taken to mean 'economic prosperity',
or at least 'do well' of which the financial aspect is an important part, which leads to two possible
explanations. The respondents either deny that each department should be involved with energy
decisions, or they hold that this is – economically – not interesting.
Four out of five participants were also clear about decisions that prioritise a value of energy frugality
(statement 21) in conflicts with the fulfilment of a certain project or service. They oppose that the
company should reject projects that demand too much energy, or they would just not see it happen.
Only participant D related more neutral to this statement.
4.

Discussion

The main take-away of this empirical investigation certainly is the finding that approaches to energy
sustainability by the different managers predominantly focus on either one (or two) of the sections of
the energy chain, but not all three. The research tends to reveal that maritime CSR practices seem to
be comprehensive but lack in coherency. Moreover, the research reveals a conflict surrounding decision
making that would prioritise energy frugality.
The incoherency of maritime CSR practices entails that there is a mismatch between the sustainability
focus of the firms, the identified stakeholders and the kind of compensations. To come back to the
reflection on moral responsibilities (see Section 1.4), this first means that different stakeholders are
being compensated (e.g., in a corporation’s energy output system) than the actual stakeholders to
which harm is done (e.g., in the corporation’s energy input system). Secondly, it also leads to a
distributive mismatch between the performed negative and positive duties. It seems only fair to say
that doing harm cannot be outbalanced by preventing other harm but needs to be compensated for by
doing good to the respective stakeholder(s).
Some of the participants held that it is all about having a sustainable input of energy supply, others
complementarily focused on the output as well, and some find the throughput section of utter
importance. One of the respondents ranked the holistic statements highly but seemed to have ranked
the Q-sort in line with this observed incoherency as well. However, the post-sort interview with this
participant revealed a more coherent story and thus a holistic perspective. In a holism, the whole is
more than its parts. Referring to maritime energy sustainability a holistic approach would entail the
implementation of a not only comprehensive but also coherent energy strategy.
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Lastly, the preferences of each of the maritime sustainability managers indicate that the anticipated
factors of ‘Tech’, ‘Human’ and ‘Holism’ were not a far-fetched idea at all. Unfortunately, it lacks sufficient
data to conclude that these are subjective viewpoints that are held by more maritime sustainability
managers, and may be a fruitful point of entry for future research.
Regarding energy frugality, the question whether maritime firms should withdraw from projects that
use too much energy due to weather conditions or other circumstances, brought a significant tension
to the surface. In a post-sort interview, one of the participants (C) said that it was desirable from an
environmental perspective but not thinkable that such a decision would be made. However, a follow-up
question whether maritime firms should (temporarily) withdraw from certain projects for reasons of
safety was responded to with a definite yes. As everyone would be involved in safety decision making,
it is easier to incorporate.
This demonstrates two aspects that relate to required changes in maritime CSR strategies. First, that
many people are involved with safety decisions and that the safety of the crew prevails. Research has
shown that safety on ships relates to operational level as much as strategic management (Manuel 2018).
Second, there appears to be an experiential gap between (maritime) energy use(rs) and the
consequential environmental and societal harm. In other words, while the safety of the crew (justly)
prevails – or should prevail – in any decision made during operation, the interests of less direct
stakeholders with respect to energy decision making do not seem to be considered.
5.

Conclusion

This study contributes to the understanding of energy sustainability in the maritime corporate
organisation by using Q-methodology to analyse sustainability managers’ decision making. To reiterate
the observation of Roszkowska-Menkes (2017), not the absence of a universally accepted definition of
CSR is problematic but rather the insufficient guidance on managing the related issues. For such
guidance, the results point to an alignment of the energy input, throughput and output mechanisms of
maritime firms.
However, in Q-methodology, results are not easily generalizable beyond the sample. The value of the
study lies mainly in identifying opinions regarding a complex phenomenon like energy. Therefore, the
exploratory results can provide valuable insights for further research and conceptual development. The
findings of this study suggest three directions that are worth exploring further.
1) To what extent is the breadth of opinions regarding maritime sustainability to be distinguished by
beliefs in either more technological, more human, or rather holistic solutions?
2) Two direction relating to the question whether more holistic approaches to energy could guide
maritime corporations in managing such issues:
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2a. Relating to the apparent experiential gap, how is energy sustainability perceived on the user side
(i.e., by the employees of the maritime firm), not only by sustainability managers but rather by all direct
stakeholders? Additionally, more knowledge is required on the actual related environmental and societal
harms related to emerging fuels (e.g., biofuels) and other energy technologies (e.g., batteries).
2b. Can guidance for sustainable maritime energy use be sought in the corporate structural and cultural
changes that Manuel (2018) has referred to for matters of safety? As Seumas Miller (2015) has
suggested, to incorporate values such as safety or sustainability in an organisation's strategy, one needs
to draw attention to the organisation's functions, structures and cultures. Research on how to implement
a maritime CSR designed for the value of energy sustainability, may find inspiration in investigations on
successful changes in maritime safety.
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