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INTRODUCTION

The research and development of technology in the field of fisheries
aims to address the issues and concerns with which the industry is
currently confronted. A recent example is a research project that
aimed to develop specific technology to take account of product qual-
ity and fish welfare. The step to include welfare as a motivation for
developing specific technology in this field is relatively novel and this
theme has received little attention in research and development thus
far (Huntingford et al., 2006; Lambooij et al., 2012; Metcalfe, 2009).
One reason for this lack of attention may relate to the diversity of
views surrounding the moral position of fish and our duties towards
them that follow, which links to the scientific discussion on the capac-
ity for pain perception in fish (Bovenkerk & Meijboom, 2020). Never-
theless, despite this debate there are significant motivations, from
both a moral and practical perspective, to explore the impacts of com-
mercial fisheries processes on fish and their welfare (Evans, 2009;
Kaiser & Huntingford, 2009; Metcalfe, 2009) and to address these
issues and concerns through technological development, i.e., developing

new and improving on existing methods.

A CASESTUDY OF TECHNOLOGICAL
INNOVATION IN FISHERIES

The mentioned research project refers to the demersal trawl fishery
operation for whitefish species in Norway as a case study and focused

on proposing concepts for the capture and slaughter phases of this
fishery operation. More specifically, the proposal for the first concept
was to develop a gentler capture method by altering the design of the
trawl cod-end. The idea was that this modified design would allow the
captured fish more space and exposure to calmer flow conditions
inside the cod-end, potentially reducing stress, exhaustion and
mechanical damage (Gjgsund et al., 2011). The proposal for the sec-
ond concept was to develop a more humane slaughter method by
assessing the application of electrical stunning in water while pumping
the fish onboard the vessel (Erikson and van de Vis, personal commu-
nication, 2018).

THE LINK BETWEEN ETHICS AND
INNOVATION

Given that innovations, in any context, strive for change and often for
improvement, they include ideas about what is desirable and should
be promoted, and what is undesirable and should be prevented. As
such, the process of technological innovation is not morally neutral
(de Kreuk et al., 2009; Fontrodona, 2013) and is linked to all kinds of
values (Wright, 2011). This normative characteristic of innovation has
the potential to raise ethical questions and requires those profes-
sionals involved in the research and development of technology to
make decisions on moral matters.

In the context of the case study, these questions are about
whether and how ethical and societal issues ought to be included in
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Animal | Humane /'good treatment of the + The pain and stress experienced by the
an d the bOX beIOW represents the welfare individual animal — attention to individual
natural living, the biological + Oxygen deficiency experienced by the
Second Component functioning, health and affective state individual
of the animal .
Animals' Respect for the individual animalas [+ The problem of animal
intrinsic value | ‘an end in themselves' instrumentalization — value as a natural
resource only, rather than a living being in
itself
Z .
= Animal | Respect for the ‘wholeness' of an + The injuries and (tissue) damage
integrity | individual animal, resulting in it sustained by the animal
flourishing in its own characteristic .
way
Relational | Human -animal bond resulting in + The human-animal relationship
value (a-specific) care .

Value of life | Respect for the rights of the animal o | + The mortality of target individuals and
continue its life escapees

Cultural value | Attention to the habits and opinions + The traditional fishing methods and

of people based on their cultural practices
background and traditions .
Economic | Analysing the costs and benefits " The quality and value of the product —
value resulting in a higher price in a competitive
market

The efficiency of the fisheries operation
The costs associated with investment,
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Healthand | Attention to the physical and mental | - The physical workload and safety
Safety | well-being of employees associated with implementation and

maintenance

The time and energy used on

implementation and maintenance

Inter- Responsible harvesting in a non- + The livelihoods of future generations
generational | wasteful manner + Food security for future generations
justice .
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= autonomy | decision-making fishing methods and practices — choice
E whether to adopt (new) technology
s .
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that are to and taste of the product
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Respect for | Taking account of the views and + The opinions of society on the problem of
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researchers, NGO's, etc. of fishing methods and practices
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environment
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Ecological | The role of each species as part of the | + The health and productivity of
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E Natures' Respect for nature for its own sake +  The problem of the instrumentalization of
2, | intrinsic value nature as a resource
Z
8 .
& Relational | Emotional bond of humans with the |+ The relationship between humans and the
value ecosystem, resulting in respect and ecosystem
care for nature .
Self- Allowing nature to unfold and + Human interference and exploitation of
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nature .
Outcome

1. Dilemmas:
Are there any dilemmas that result from the discussion?
‘What are the elements of this dilemma?

2. Legal framework:
Are there any concerns about the current laws and regulations?
Are there any concerns with regard to practical feasibility?

3. Modifications:

Does the assessment result in any reasons to modify the innovation?
If so, what points are in need of further improvement?

Is it feasible to make these modifications?

4. Conclusion:
Is it possible to come to a final conclusion (overall positive or overall negative) from the discussion?
If not, why not?

5. Relevance:
Is the innovation in line with current developments in the fisheries industry?
Does it contribute to the sustainability and social responsibility of the sector?
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the proposed technologies, especially those related to fish and the
ecosystem. Despite a certain degree of (public) consensus towards
taking such issues into account, there are still questions about how to
consider the interests of fish and the ecosystem in relation to those of
humans (Lam, 2019). This calls for a careful and explicit assessment of
the moral dimensions. However, this assessment process may not be
self-evident and can be time-consuming, especially in this context
where professionals are confronted with novel and complex issues.
Therefore, it can be helpful to structure and support this process by

using an ethical assessment framework.

WHY IS IT NECESSARY TO DEVELOP AN
ETHICAL ASSESSMENT FRAMEWORK?

Assessment frameworks are characterized as practical methods that
can assist in facilitating and structuring the ethical assessment pro-
cess. They can help those involved reach an informed judgement by
capturing the broad range of ethically relevant considerations of an
issue (Beekman et al., 2006; Beekman & Brom, 2007). Ethical assess-
ment frameworks can have a range of different functions (Moula &
Sandin, 2015). At one end of the spectrum they can function as
decision-support tools that can provide guidance about what one
should do. At the other end of the spectrum they can be used as heu-
ristic tools that can broaden the ethical discussion by identifying
issues that require reflection and attention.

Various methods have already been proposed, developed and dis-
cussed for different fields and contexts (Kaiser, 2006; Millar, 2018;
Stafleu et al., 1999). However, frameworks devised for application to
cases of technological innovation in fisheries are still lacking. Further-
more, as the discussion in the context of the case study is about the
extent to which ethical and societal issues ought to be included in the
proposed technologies, it was necessary to design a framework tai-

lored to this specific purpose.

THE PROPOSED ASSESSMENT FRAMEWORK

The assessment framework that was developed for the described pur-
pose is composed of two components (Figure 1). The first component
is constructed as a table made up of several rows and columns, where
each row presents a theme for discussion and each column represents
a step in the process of discussion. The second component of the
framework presents a set of concluding questions.

The aim of the first component is to encourage those involved to
systematically discuss the issues and concerns that ought to be con-
sidered from the perspective of animals, humans and the ecosystem.
These are at the level of broadly shared values and principles. The first
column lists a set of predetermined and widely recognized values and
principles that are at stake and reflect different dimensions of the eth-
ical debate. They are differentiated according to three groups that
represent for whom values and principles are considered: fish (animal),

humans and the ecosystem. These values and principles are

characterized in the following two columns, first by defining how they
are made operational and, second, by presenting examples of how the
technologies may have an impact on them in practice. A subsequent
column provides the opportunity to score whether a given innovation
has a positive, negative or neutral impact on each of the consider-
ations at stake. In instances of uncertainty about the level of impact, it
is possible to indicate whether or not making modifications to an
innovation may alter the score. Finally, any general or public concerns
related to a certain value or principle can be discussed in the last col-
umn of the table.

The second component of the framework completes the discus-
sion by determining whether or not it is possible to reach at a conclu-
sion about the desirability or undesirability of the proposed
technology.

APPLICATION TO THE CASE STUDY

The main objective of the framework is to structure the assessment
of the technological concepts proposed in the research project in a
number of steps. An explanation of how the assessment framework
works is given with a presentation of how the item on animal welfare
can be discussed and evaluated.

The first step in discussing this item is ensuring a shared
understanding about how it is defined in the context of the case
study. The framework provides an operational definition for this
item as the “humane or good treatment of the individual animal”.
This is followed by establishing what impact the proposed con-
cepts can have on animal welfare in practice. The framework sug-
gests that a gentler cod-end or electrical stunning may have an
impact on, for example, the pain and stress experienced by individ-
uals. However, this point is open for discussion and participants
are free to present additional or alternative examples. Based on
the first step, each of the participants can then evaluate how the
proposed concepts have an impact on animal welfare. This next
step involves scoring whether they have either a positive, negative
or neutral impact on, for example, the pain and stress experienced
by individuals. For instance, the proposed concept for electrical
stunning could be evaluated as having a positive impact on animal
welfare. A line of reasoning could be that this method renders the
fish unconscious before the slaughter process, thereby reducing
stress, pain and exposure to anoxic conditions. At this stage, it is
worth emphasizing that the evaluation of any of the values and
principles is in comparison to the state-of-the-art in fisheries
rather than to moral ideals. For example, the proposed concepts
are evaluated relative to the standards for animal welfare that are
currently accepted and used (Norwegian standards in this case
study). Therefore, scoring positive, negative or neutral is in terms
of whether there is an improvement or worsening of animal wel-
fare by the proposed concepts, rather than whether they are
“good” or “bad” for this value. Nonetheless, the framework pro-
vides room for more general concerns about animal welfare, or any

of the other values, in the context of fisheries to be raised. Once a
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consensus has been reached or the dissensus has been clarified
regarding the evaluation of animal welfare, the next item on the
list is examined following the same steps.

Eventually each item will have been examined, the result of which
will be a checklist of scores. However, the aim is not about ending up
with a list of scores. The aim of the framework is to enable a discus-
sion and to identify at which points there may be consensus and
where there may be a differentiation of opinion. Therefore, the argu-
ments for consensus and dissensus will be important elements to take
into consideration in reaching a final conclusion regarding the pro-
posed concepts.

The assessment process of the proposed concepts is concluded by
answering the closing questions. The first question is about the possi-
bility to adapt the technological concepts in such a way that they bet-
ter address the concerns that have been discussed. For instance,
suppose that the positive impact of the innovations on animal welfare
comes with potential safety risks for crew members handling such
equipment. In that case, the framework stimulates an exploration about
whether there are possibilities to reduce the safety risks or whether
there is a genuine moral problem at stake. The following question
refers to the wider context in which the proposed technological con-
cepts are being developed. Even if they may have a generally positive
impact on the values and principles at stake, it is important to discuss
the potential practical and legal restrictions, and more general (public)
opinions about the practice of fisheries. Furthermore, the assessment
process may reveal reasons to make modifications to the proposed
concepts. This may be relevant for those points at which there is
uncertainty or where making modifications may improve the potential
of the proposed concepts for having a positive impact on the values
and principles at stake. Lastly, even if it is possible to come to a con-
clusion about the desirability or undesirability of the proposed con-
cepts from an ethical perspective, it is still relevant to consider their
position in a wider context. This includes questions related to the cur-
rent sustainable development goals and the societal and political

debates about the future of fisheries.

CONCLUSIONS AND FUTURE PERSPECTIVES

In conclusion, the function and focus of the assessment framework

are defined:

e The function is to enable professionals to include ethical and socie-
tal concerns in the technologies proposed in the case study by dis-
cussing them in a systematic way.

e The focus is on structuring the discussion and broadening the
debate about the moral considerations at stake in this context and
supporting the professionals involved to make sense of the com-
plexity surrounding that discussion.

As a result, the framework has the potential to raise awareness
and encourage discussion about novel themes, especially with regards

to those linked to animals and the ecosystem. Therefore, it can
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increase inclusiveness by making these themes more explicit in the
process of research and development. Although using this assessment
framework will be time-consuming, it is asserted that it is important to
pause for ethical reflection in the process of technological innovation.
This does not hold only for the case study discussed here. Ethical
reflection in fisheries, which this framework aims to enable and struc-
ture, is important for a wider context of technological innovations. It
is essential to deal with the complexity at stake, include the perspec-
tives of stakeholders in the innovation process and improve accep-

tance of a technological innovation.
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