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| Exploring the potential value creation of bycatch |



Preface



	 This	study	is	the	result	of	empirical	data	collection	on	the	fishing	indus-
try and bycatch, with the case of the Port of Hanstholm in Nordjylland, Denmark. 
In	this	project,	multiple	realities	of	the	fishing	industry	relative	to	bycatch	are	
unfolded, aiming to reveal a potential for utilizing bycatch to increase its busi-
ness value. The project applies a Design Thinking perspective with Multiplicity 
by Annemarie Mol, as the theoretical framework for integrating Business Model 
Canvasses to explore Value Propositions. The data collection consists of obser-
vations at the Port of Hanstholm (Denmark) and the IJmuiden Harbor (Holland), 
along	with	five	expert	interviews	and	a	focus	group	discussion.	
 
Due	 to	 the	 implementation	of	 the	 landing	obligation	 in	 the	fishing	 industry,	
fishermen	are	forced	to	land	all	catch,	leading	to	expected	increases	of	landed	
bycatch.	Today,	the	primary	use	of	bycatch	is	in	production	of	fish	meal,	fish	oil	
and	biogas,	only	yielding	minor	profit.	Current	studies	focus	on	legislative,	ma-
nagerial and technological improvements to reduce bycatch-rates, however, de-
spite innovations in technologies, bycatch cannot be avoided completely. A gap 
is revealed in customer-based initiatives compared to other problem-solving 
approaches	related	to	bycatch	in	fisheries.	This	project	aims	at	uncovering	the	
potential use of bycatch by increased business value in a consumer-perspective. 
By	exploring	the	first	three	phases	of	the	Strategic	Design	Practice	model,	ori-
ginated from the Design Thinking theory, this project should be considered as 
an	important	first	step	in	research	of	identifying	potentials	for	value	creation,	
before proceeding to engage in creating a market for bycatch and addressing 
future challenges of the landing obligation.

Unfolding	the	complexity	and	multiple	realities	of	the	fishing	industry	has	led	to	
the	conclusion	that	the	fishing	industry	is	multiple,	fluid	and	enacts	with	many	
actors, discourses and elements, implying several realities, several ontologies. 
Seeking	for	the	potential	of	bycatch,	to	increase	business	value,	led	to	the	un-
derstanding	that	public	negativity	towards	the	Danish	fishing	industry,	affects	
behavioral patterns of consumers through distrust. Turning this discourse could 
partly be done through providing and marketing products of bycatch. Examples 
of such could be by providing transparency, storytelling, competitive pricing 
and preparation instructions. Creation of such products are suggested to be 
retail-driven, focusing on the behavior, needs and desires of the consumer. The 
value	creation	of	bycatch	should	not	be	addressed	in	the	operational	fishery,	
seeing	as	 increased	 incentives	to	profiting	from	bycatch	might	remove	moti-
vations	towards	selective	fishing	among	fishermen.	Value	creation	of	bycatch	
should be addressed in other parts of the value chain. 
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 The landing obligation, commonly referred to as the discard ban, is a new 
legislation introduced in the European Union (EU). It aims to face challenges 
in	the	fishing	industry	in	relation	to	e.g.,	unselective	fishing	practices,	stability	
of	fish	stocks	and	ecologic	impacts	from	fisheries	(https://www.wur.nl/en/Dos-
siers/file/Discards-Unwanted-catch.htm,	2017).	The	incremental	implementati-
on of the landing obligation dictates that discarding of both quoted pelagic and 
demersal	fish,	will	become	illegal.	Pelagic	fish	species	live	neither	close	to	the	
bottom	nor	near	the	shore	while	demersal	fish	live	on	or	near	to	the	sea	bed.	
Discarding,	the	practice	of	returning	fish	back	to	the	sea,	is	generally	viewed	as	
a	wasteful	practice	that	contributes	to	the	reduction	of	fish	stocks	and	harmful	
to ocean environments (Vassilopoulou et al., 2013). However, there is great un-
certainty in relation to the quantity of discarded species and bycatch, leaving 
mostly	qualified	estimates.

The landing obligation will be fully implemented in 2019. This legislation has 
become	important	in	relation	to	discarding	quoted,	but	undesirable	fish	of	little	
to no commercial value. The introduction of the landing obligation has raised 
concerns among workers and experts within the industry (Appendix 2; Appen-
dix 4; Appendix 5). Concerns regarding e.g., survival of small-scale vessels, con-
tinuing of discarding as an illegal practice and expected increases of landed 
bycatch.	This	project	revolves	around	bycatch	in	primarily	Danish	fisheries,	and	
the persistent challenges brought forward with the landing obligation. 

 

Figure 1 / Discard practices

Returning	fish	back	to	the	ocean
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Despite	fishing	selectively	or	not,	catch	will	consist	of	more	than	only	full-size	
targeted commercial species. Catch can include other (non-)commercial species, 
undersized	fish	and	benthos.	These	fish	are	considered	as	(un)wanted	bycatch.	
Prior	to	the	implementation	of	the	landing	obligation,	fishermen	could	return	
(un)wanted	quoted	fish	back	to	the	sea	if	it	did	not	live	up	to	the	composition	of	
the	 target	 catch	 (https://www.wur.nl/en/Dossiers/file/Discards-Unwanted-ca-
tch.htm, 2017).
 
Discarding is widely considered as waste of resources, that could otherwise be 
suitable for either direct or indirect human consumption, animal feed, cosmetics 
or biogas. In A study of the Options for Utilization of Bycatch and Discards from 
Marine Capture Fisheries (1997), attempts and tendencies from all over the world 
are brought together, in order to research the potential for discards and bycatch 
in	fisheries	(Clucas,	1997).	One	of	the	earliest	documented	effort	on	utilizing	
bycatch as a valuable resource is from Guyana, dating back to 1970, by aiming to 
make use of local raw materials in order to reduce the dependency on imports. 
Several	examples	have	since	been	initiated	to	make	better	use	of	resources	but:	
“... each location and each set of circumstances require different solutions” (Clu-
cas, 1997). The resources and raw material may be the same, but the solution 
does	not	apply	to	all	contexts.	Successful	production	and	commercialization	of	
a bycatch product is highly dependable on market forces and socio- economic 
conditions, then on the actual ability to make the product itself (Clucas, 1997). 
 
Discarding causes a problem in terms of mortality among marine life and the 
total	biomass	of	fish,	seeing	as	the	majority	of	the	catch	either	dies	when	retur-
ned to sea, or shortly thereafter (Clucas, 1997). Naturally this causes a wastage 
in	present	and	future	resources	of	the	fish	stocks.	A	key	informant	in	this	project,	
estimates that there is a survival-rate of 10-70% when discarding, depending 
on the catch method (Appendix 5). 
 
The expected increase in landed bycatch has raised awareness among indus-
trial-, as well as, governmental actors. In May 2017, the Danish Ministry of En-
vironment and Food, issued a competition on how to make best use of the 
expected increase in volumes of bycatch. The winner is offered one million 
Danish crowns on one condition, that the idea is carried out and realized (mfvm.
dk, 2017). Industrial actors have begun exploring possible scenarios of product 
development.	Resource	efficient	procedures,	to	put	waste	into	use,	are	currently	
attempted	by	Amanda	Seafoods,	one	of	the	large-scale	fish	processing	compa-
nies in Denmark. They are currently experimenting with producing sausages 
made from bycatch (lbst.dk, 2017). This example however, is targeted towards 
the	Middle-East,	where	fish	consumption	is	rather	the	exception,	than	the	rule.	
Similar	projects	have	not	been	identified	in	Denmark	during	this	project.
 
The	main	concern	regarding	the	 landing	obligation	 is	 that	fishermen	will	be	
forced	to	seize	fishing	activities	and	land	all	catch,	including	wanted	and	un-
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wanted	bycatch.	Today,	bycatch	is	often	sold	to	processing	plants,	such	as	fish-
meal	factories	where	it	is	turned	into	animal	feed	or	fish	oil,	or	to	energy	com-
panies	turning	waste	into	biogas.	Both	options	offer	very	low	profits.	Despite	
those utilizations of bycatch, due to operational costs it is commonly destroyed, 
yielding nothing (Appendix 1; Appendix 2; Appendix 4). 
 
This project seeks to explore the market potential of bycatch, by contributing 
to an increased business value, from a consumer-based perspective. As later ar-
gued in State of the Art, efforts concerning challenges of the landing obligation 
and the expected increase of bycatch, have mainly been addressed in a perspec-
tive of managerial and/or technological improvements, focused on limiting the 
amounts of bycatch. However, bycatch-rates cannot be expected to be avoided 
completely (Appendix 1; Appendix 3; Appendix 4).
 
The project applies methods and theories, that contrasts but contributes to 
previous research projects and initiatives. The overall framework is based on 
Design Thinking whilst applying Multiplicity, (situational) mapping, personas and 
Business Model Canvasses (abbreviated as BMC) as main contributions to the the-
oretical and methodological framework. The empirical data is gathered through 
semi-structured interviews with experts, field	observations and a focus group dis-
cussion. The project is applied to the case of the Port of Hanstholm in Northern 
Jutland,	Denmark.	Hanstholm	 is	home	to	 the	 largest	fishing	port	 in	Denmark	
concerning	fresh	fish	and	the	third	largest	in	Europe.	The	majority	of	the	em-
pirical data is collected here, along with an interview and observation at the 
Wageningen Marine Research (WRM) department at IJmuiden Harbor in Holland 
and two interviews conducted at Aalborg University in Copenhagen.  
 
A problem satement and research question based on this introduction will be 
presented in the following chapter. 

INTRODUCTION
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 The landing obligation and its restrictions on discarding will have an 
expected	effect	on	fisheries	through	all	member	states	of	the	EU.	Regardless	of	
the estimates on actual percentage that bycatch will impound, handling byca-
tch requires e.g., storage space, time, knowledge and economic resources, that 
would otherwise have been allocated to target catch (Appendix 2; Appendix 4). 
Due to the fact that bycatch has little to no value, along with a descent in the 
amounts of storage for commercially viable catch, cause great challenges regar-
ding	potential	loss	of	profits	and	emerging	challenges	regarding	the	extra	volu-
mes of bycatch. By banning discarding practices, unwanted catches will require 
additional	resources	both	at	sea	and	on	land.	Species	formerly	discarded,	due	to	
either high incidences of juvenile (undersized) or low commercial interest will 
potentially	restrict	fishing	activities	directed	at	other	quota	species	(Catchpole	
et al., 2017).  As stated in the introduction, bycatch is most commonly sold to 
processing	plants	or	energy	companies	with	little	profits,	if	it	is	not	destroyed.	
Naturally	this	presents	a	degree	of	wastage,	either	in	terms	of	loss	of	profits,	or	
the waste of a resource that could serve as human nutrition. As later argued for 
in State of the Art, the majority of current efforts in addressing these challenges, 
is mostly related to reducing the amounts of bycatch through discussions on 
managerial	systems	and	technological	improvements.	Since	bycatch	cannot	be	
completely avoided, this project seeks to uncover the potential use of bycatch, 
by looking at possibly increasing its value. 
 
This is what has led this project to work with the following research question. 

2.1. Research question

How	can	a	Design	Thinking		perspective	help	unfold	multiple	realities	of	the		fishing	
industry and reveal potentials for utilizing bycatch to increase business value?

2.2. The aim of the research

The purpose of this research is to uncover the potential of introducing bycatch 
to the commercial market through incentives towards increasing its business 
value in a consumer-based perspective. 
 
The aim of ‘unfolding	multiple	 realities	of	 the	fishing	 industry’ is to unveil the 
complexities	and	controversies	in	the	fishing	industry	according	to	key	experts,	
by gaining knowledge of the current developments in the industry and bycatch’s 
integration in it. The initial research of the industry functions as the funda-
ment to further researching the problem statement. The unavoidable amounts 
of bycatch and/or little attention towards exploring retail and consumer-based 
methods for utilizing bycatch, is a main motivation to ‘revealing the potential for 
utilizing	bycatch	to	increase	business	value’.	This can serve as an important initial 
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step to research in product and concept development for commercial uses of 
non-commercial species, that are seen as bycatch. The approaches chosen for 
this	project	can	help	uncover	complexities	in	the	fishing	industry	related	to	by-
catch and put them into a context that can be of interest to certain consumers, 
hence also of interest to the industry.
In order to do this, it is necessary to portrait and understand the landscape in 
which these challenges of the landing obligation take place. Before applying a 
consumer-based approach, vast amounts of research into the legislative frame-
work	and	the	many	chains	and	activities	of	the	fishing	industry,	will	be	conduc-
ted. By adding this knowledge into preparing the empirical data collection, dis-
cussions with key informants can be conducted more qualitatively, as opposed 
to relying on them for general and descriptive explanations.   

2.3. Delimitations

Following	delimitations	define	parameters	and	boundaries	that	have	been	set	
for this study. Delimitations are addressed within three main areas, the aim of 
the	study,	the	field	of	investigation	and	the	design	process.	

This project seeks to uncover the potential of introducing bycatch to increase 
business value. However, the purpose of increasing business value should not 
provide	an	increased	profit	to	those	practicing	fishing,	as	it	could	reduce	moti-
vation	towards	selective	fishing,	hence	the	purpose	of	the	landing	obligation.	
This	study	delimits	itself	from	seeking	for	a	possibility	to	increase	fishermen’	
earnings by making use of bycatch. In addition, this study does not aim to reveal 
the	potential	of	utilizing	the	following	types	of	fish	that	falls	under	the	heading	
(un)wanted	bycatch:	 juvenile	fish,	 non-targeted	 commercial	 species	or	 choke	
species. 

Delimitations	are	identified	in	relation	to	the	field	of	 investigation	regarding	
current legislations and technological innovations. This study delimits itself 
from researching how or why legislations and technological innovations can be 
introduced and implemented to reduce bycatch-rates. 
In	addition	to	the	field	of	 investigation	delimitations,	this	study	does	not	ac-
count	for	the	developments	of	fisheries	in	all	EU	member	states.	It	mainly	focu-
ses on the Danish industry, the Port of Hanstholm in particular, with inspiration 
from empirical data collected in the Netherlands. 
 
Delimitations	of	the	study	design	regarding	the	exclusion	of	specific	phases	of	
Strategic	Design	Practice	model,	based	on	the	Design Thinking theory are ad-
dressed. Given the extra efforts put in to understanding and collecting empiri-
cal	data	in	the	fishing	industry	prior	to	further	research,	it	has	not	been	possible	
within the timeframe of this thesis to reach the fulfill and fabricating phase i.e., 
the	final	two	steps	of	the	Design Thinking framework. 
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“How can a Design Thinking perspective help 
unfold multiple realities of the fishing industry 
and reveal potentials for utilizing bycatch to 
increase business value?”
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 The following paragraph provides a reading guide of the report. The 
topic, context, problem statement, research questions and delimitations are in-
troduced above. Further research, research methods and theories, analysis and 
study	results	will	be	presented	in	the	following	chapters.	Starting	with	a	clarifi-
cation	of	the	research	field	in	the	background	chapter.	Followed	by	chapters	on	
methodological and theoretical frameworks,	after	which	research	findings	and	an	
analysis on both empirical data and implemented methods are presented. The 
results of this work will be discussed together with the validity of methods and 
theories along with future perspectives in the end of the report, leading to the 
conclusion of this thesis. 

THESIS OUTLINE
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	 The	following	chapter	provides	the	sufficient	 information	to	determi-
ne an understanding and contextualization of the overall framework that this 
project is subject to. This section on background information is mainly based 
on literature research and parts of the empirical	findings. In order to paint the 
landscape in which this project is placed and provide the reader with the ne-
cessary glossary of key terms, it should aid in untangling certain aspects of the 
legal	framework	and	management	systems	within	the	fishing	industry.	This	field	
is subject to an overall complexity calling for a need to supply the reader with 
proper background information and the urgency of clarifying central topics of 
both the legal framework and management systems.

4.1. Fishery management

In	 recent	years,	 the	fishing	 industry	have	undergone	major	political	changes.	
Developments of management systems have been put in place to 1) maintain 
stock reproduction for high and long-term yield, 2) lay the foundations for a 
profitable	industry,	3)	externally	share	and	distribute	fishing	opportunities	fairly	
and 4) consume marine resources (European Commission, 2016a). 
 
According	to	the	European	Commission	(2016b),	fisheries	management	can	take	
form of input control, output control or a combination of both. Input control in-
cludes e.g., the regulations on water access, which means that every vessel is 
controlled	in	terms	of	where	to	fish;	which	waters	and	fishing	grounds.	Limiting	
the	volume	of	fishing	activities	is	another	aspect	of	input	control	and	falls	un-
der the term fishing	effort	control. The last input control facet is regulating when 
and	where	fishermen	fish,	as	part	of	the	technical	measures	and	also	entailing	
regulations on gear usage or gear selectivity (European Commission, 2016b).
 
Limiting the amounts of allowable catches is part of the output control. To con-
trol	the	allowable	catch,	catch	limits	are	introduced	in	the	fishing	industry	for	
most	commercial	fish	stocks.	In	the	sector,	these	catch	limits	are	known	as	Total 
Allowable Catches (TACs). The European Commission states that advisory bodies, 
such	as	ICES	and	STECF	provide	scientific	advice	on	the	stock	statuses,	this	ad-
vice servers as the fundament of the TACs. Each year, TACs are re-established by 
the	council	of	fisheries	ministers	for	almost	all	stocks	(European	Commission,	
2016c).  
 
In Europe, TACs are divided between EU countries where every country is allo-
cated	a	fixed	percentage,	varying	from	each	stock	of	species.	These	shared	TACs	
are known as national quotas and each EU country can exchange their quotas 
between other EU countries (European Commission, 2016). This system is called 
relative stability and has the aim to guarantee that national quota distributions 
endure	constant	in	relation	to	each	other	(Seafish.org,	2018a	).	
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Within a country, quotas are one kind of catch share and are called Individual 
Fishing Quota (IFQ) or Individual Transferable Quota (ITQ). Quotas can be bought, 
sold and transferred (Appendix 2). 

Total Allowable Catch

TAC	distributed	over	European	member	states	and	fishermen	within

In the council regulation (EU) 2018/120, all catch limits for the year 2018 and 
2019	are	defined.	This	regulation	“fixes	the	fishing	opportunities	available	in	Uni-
on	waters	and	to	Union	fishing	vessels	in	certain	non-Union	waters,	for	certain	fish	
stocks	and	groups	of	fish	stocks” - European Commission (2016b). 
 
To	give	the	reader	an	understanding	of	current	quoted	fish,	an	overview	of	all	
quoted	fish	species	for	the	year	2018	can	be	found	in	appendix	7.	

4.2. Bycatch and discard

“Operational	definitions	of	what	is	meant	by	bycatch	are	frequently	not	available	in	
published literature” - Alverson et al., (1994). In our project, research (both desk 
as	field	 research)	 is	 conducted	 to	define	 the	 term	bycatch.	The	 term	bycatch	
can have many different meanings to e.g., environmental groups, politicians, 
fishermen	and	individuals	of	the	masses.	This	means	that	the	term	bycatch	is	

Figure 2 / Catch shares
EU’s TAC management 
and quota distribution 
over EU member states 
and	fishermen	within
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substitutable	with	the	catch	of	sea	mammals	and	other	high	profile	marine	life,	
but bycatch is also associated with waste and non-targeted species which also 
includes	juvenile	species	and	specific	sexes.	“The use of the term bycatch adds 
considerable	 confusion	 to	 a	 topic	 that	 is	 already	 complex	 to	both	 scientists	 and	
managers”, and “yesterday’s	bycatch	may	be	today’s	target	species”	- Alverson et 
al., (1994).
 
According to the paper A study of the Options for Utilization of Bycatch and Dis-
cards from Marine Capture Fisheries,	the	fishing	industry	uses	the	term	bycatch	
in	different	ways.	Clucas	(1997),	emphasizes	three	accepted	definitions	of	the	
term.	The	first	use	of	the	word,	defines	bycatch	as	the	catch	being	any	non-tar-
geted	fish,	weather	retained,	sold	or	discarded.	The	second	definition	refers	to	
bycatch	as	the	wrong	species/sizes/sexes	of	fish,	and	is	therefore	discarded	by	
fishermen.	And	lastly,	the	third	explanation	of	the	term	is	that	bycatch	includes	
all	unwanted	mollusks,	non-commercial	shellfish	and	protected	or	endangered	
species such as sea turtles, sea mammals and sharks and their relatives. 

As	found	in	through	empirical	data,	the	definition	of	bycatch	distinguishes	be-
tween wanted bycatch and unwanted bycatch.	Wanted	bycatch	can	be	defined	as	
un-targeted commercial species which still have value. Non-commercial spe-
cies, with less value, belong to the term unwanted bycatch. According to several 
research participants, juvenile or damaged (commercial) species belong to this 
definition	 as	well.	 Juvenile	 species	 are	 undersized	 fish,	which	 are	 below	 the	
Minimum Landing Sizes	(MLS).	In	order	to	lower	waste,	it	is	legal	to	sell	under-
sized catches for non-direct human consumption. It is a central task, within 
the industry, to secure proper uses of undersized species, without creating a 
desirable	profitable	market	for	it.	EU	states	are	obliged	to	help	fishermen	with	
both	storing	and	finding	a	use	for	these	species	(European	Commission,	2016a).	
 
An exception to the rule are choke species. Choke species are mostly commerci-
al	species	with	no	quota	or	a	very	low	quota.	SeaFish	(2018b),	a	non-departmen-
tal	public	body,	states	that	choke	species	are	the	first	species	for	which	quota	
would run out on a vessel. 
Different	fish	species	live	in	the	same	habitat,	therefore	it	is	rather	difficult	to	
catch only the target species. This leads to catching other species too, even the 
species which have no quota left or are un-quoted (Appendix 2). The landing 
obligation	forces	fishermen	to	land	all	species,	even	the	species	with	zero	quo-
ta	or	those	for	which	fishermen	have	reached	their	quota	maximum.	Landing	
zero-quoted species can result in mitigations, or even worse, a forced interrup-
tion	of	fishing	activities	(Appendix	2).	Therefore,	choke	species	are	defined	as	
unwanted bycatch as well.

Prior to 2015, returning unwanted bycatch to sea was considered legal. This 
practice is commonly known as discarding. “Discarding is the practice of returning 
unwanted	catches	to	the	sea,	either	dead	or	alive,	because	they	are	undersized,	due	
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to	market	demand,	the	fisherman	has	no	quota	or	because	catch	composition	rules	
impose this” - European Commission (2016a). 
 
With	the	landing	obligation,	fishermen	are	not	allowed	to	discard	quoted	fish	
and therefore has to navigate in two determining factors; regulations and the 
market	(value).	As	the	European	Commission	highlights	in	their	definition	of	dis-
carding,	there	are	many	reasons	to	discard	fish	(European	Commission,	2016a).

1. The catch has little or no value

2. The catch has little or no value

3. The catch may not be landed according to the regulations
	 a.	The	fish	are	undersized;
	 b.	The	fisherman	has	reached	his	quota;
	 c.	The	fish	is	a	protected	species.

4.	Other	fish	sizes	are	more	interesting	(money	and	quota	wise).	However,	this	prac-
tice	called	‘high	grading’	is	forbidden

Figure 3 / Discards
Main reasons to discard 
according to the Euro-
pean Commission, 2016
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4.3. The landing obligation 

The	European	Commission	introduced	a	proposal	for	new	legislation	in	the	fis-
hing industry in 2011, the landing obligation. According to the European Com-
mission, the landing obligation “... requires all catches of regulated commercial 
species on-board to be landed and counted against quota” - European Commission 
(2016a). The proposal came through in 2013, when the European Parliament 
and the European Council voted in favor of the policy.

The landing obligation, also known as the discard ban, was introduced with 
the aim to reduce the amounts of unwanted catches and wasteful practices, 
motivate	selective	fishing	practices	and	ensure	reporting	and	data	collection	
of	fish	stocks	(European	Commission,	2016a;	Appendix	2;	Appendix	4).	The	ex-
pectations of limiting discarding practices on quoted species are through incre-
ased	investments	in	innovations	ultimately	leading	to	more	selective	fisheries,	
with	less	ecological	impact	and	healthier	fish	stocks.	Selective	fishing	depends	
on a number of factors and not only on the benevolence or the behavior of a 
fisherman.	It	is	dependent	on	e.g.,	financial	resources,	fishery	technology-	and	
methods,	mesh	sizes,	target	species,	season	and	weather,	the	fishing	area	and	
location.	A	 selective	fishery	has	 the	aim	 that	 translates	 into	a	profitable	and	
healthy	 fishery	 in	 the	 longer	 term	 (https://www.wur.nl/en/Dossiers/file/Dis-
cards-Unwanted-catch.htm, 2017). 
 
In	 an	 easy-to-understand	 guide	 to	 simplify	 the	 landing	 obligation,	 Seafish	
(2018c)	states	that	the	it	is	implemented	in	phases	to	allow	time	for	fishermen	
to	adapt	their	fishing	practices	to	this	new	legislation.	In	2015,	the	implemen-
tation	of	the	landing	obligation	began	in	the	pelagic	fisheries.	Several	species	
such as mackerel and herring now had to be landed if/when caught. In 2016 
the implementation of the landing obligation began in the demersal sector on 
certain	species,	such	as	Haddock,	Sole	and	Plaice.	The	landing	obligation	will	
be	fully	implemented	in	2019,	on	all	commercial	(quoted)	species	(Seafish.org,	
2018c).
There are exemptions to the discard ban, as non-quoted- and endangered spe-
cies are not part of the landing obligation and can therefore still be discarded.

Regional groups of the EU member states of the EU are the authorities on ma-
king exemptions and controlling the phasing of implementations. These will 
also conduct regulations and evaluations upon which the quotas are decided. 
This includes: “...	the	species	covered,	provisions	on	catch	documentation,	minimum	
conservation	reference	sizes,	and	exemptions	(for	fish	that	may	survive	after	return-
ing	them	to	the	sea,	and	a	specific	de	minimis	discard	allowance	under	certain	con-
ditions)” - European Commission (2016a). These have a maximum span of three 
years, after which they will be implemented into multi annual plans.
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Summing up

Fishery management
Input control	-	regulations	on	water	access	that	controls	where	fishermen	fish.	
Another	aspect	of	input	control	is	limiting	the	volumes	of	fishing	activities,	that	
is	 called	 fishing	 effort	 control.	Output control - includes limiting the amount 
of allowable catches, which is done by Total Allowable Catches (TACs). TACs are 
based	on	scientific	advice	on	fish	stocks	and	are	divided	between	EU	member	
states. Within each member state, quotas are called Individual Fishing Quota 
(IFQ) or Individual Transferable Quota (ITQ). Quota can be bought, sold and trans-
ferred. 

Bycatch and discard
The term bycatch can be divided into two, wanted bycatch and unwanted bycatch. 
The	term	wanted	bycatch	can	be	defined	as	un-targeted	commercial	species	
which are high in value. Non-commercial species, with less to no value belong 
to the term unwanted bycatch. Choke species	 are	 commonly	 commercial	 fish	
species with a high market value, however, these species can pose challenges 
due to zero quota or very low quota. Unwanted catch can be discarded and thus 
returned back to the ocean.

Landing obligation
The landing obligation, or discard ban, is a new legislation that will be fully 
implemented in 2019 on both quoted demersal- and pelagic	fish	species,	aiming	
for	a	more	selective	fishery	with	a	less	ecological	impact	and	better	fish	stocks.	

The context description above is based on mostly literature research and partly 
results from the empirical data. It serves as the overall legal- and managemen-
torial framework where further research is built upon. The literature search is 
presented in the following chapter. 
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Chapter 5

State of the Art

Literature	search	and	State	of	the	Art
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5.1. Literature search

The	first	step	 in	 the	 research	process	 is	a	 literature	search	 to	open	the	field	
and gain a better understanding	of	the	fishing	industry	in	general	(partly	pre-
sented in the background chapter). In line with the background chapter, this 
literature search and State of the Art focuses on obtaining knowledge through 
governmental-,	cultural-	and	economic	aspects	related	to	the	fishing	 industry	
and	exploring	the	research	field	related	to	previous	and	current	developments	
in	the	fishing	industry.
 
Google	 Scholar,	 ProQuest,	 Ebscohost	 serve as the main online databases from 
where the literature search was conducted. Governmental sites and web pages 
of (educational) institutions aided in selecting data as well. Journals, articles 
and other documents were selected and used in the report, with English, Danish 
and Dutch keywords.
Due	to	the	absence	of	scientific	literature	on	e.g.,	a	general	analysis	of	the	(Da-
nish)	fishing	industry,	experiences	with	the	newly	introduced	landing	obligation	
and the business value of bycatch in Denmark, following keywords were used in 
the search to lay the foundation for further research and analysis:
 
Landing	obligation,	discard,	bycatch,	innovation,	fishery.
 
This	chapter	consists	of	elements	 that	are	 important	 to	understand	the	field	
of research in which this project is centered. The research has been aimed at 
investigating what is already known on the topics (and topics related to it) and 
what kind of methods and theories have been applied in other research pro-
jects.
This	includes	references	on	specific	fishery-related	subjects,	as	well	as	studies	
that have been of inspiration to the choices of methods and theory for this pro-
ject.	In	addition	to	that,	academic	research	and	findings	relative	to	the	problem 
statement of this project will be presented. 
It is important to note, that no material was found that could serve as an overall 
description	and	analysis	of	the	Danish	fishing	industry.	Therefore,	it	is	necessary	
to gather data, by literature- and empirical research, that can inform how diffe-
rent	areas	and	activities	of	the	fishing	industry	systematically	coexists,	but	as	
separate pieces of a larger puzzle. 
Not	only	are	the	findings	and	results	of	current	available	material	of	importan-
ce, but also the theories and methodologies which are applied to it. By looking 
at how previous research and conclusions have been gathered, we are better 
equipped	at	understanding	and	reflecting	it	in	reference	to	its	assessment	in	
this project. 
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5.2. State of the Art

This	field	of	research	is	highly	influenced	by	complexity	and	controversy	among	
its human- and non-human actors, as well as stakeholders of in-direct relations. 
Naturally, this results in a rather complex set of legislations and management 
systems. These have been central to include in order to properly understand the 
historical development, that has shaped the current realities and challenges of 
the	fishing	industry	in	Denmark.	Both	in	general	as	well	as	specifically	related	
to bycatch. There are several initiatives which link governmental actors of the 
industry with initiatives working to develop technology in the industry, in order 
to	comply	with	changes	in	the	political	landscape.	This	part	will	be	briefly	tou-
ched upon, as reviewing relevant literature in line with the scope of the project 
was prioritized higher. Due to the expected challenges that the implementation 
of	the	landing	obligation	will	bring	to	this	specific	area	of	the	fishing	industry,	
there are currently many projects working to limit the amounts of bycatch.
The timeliness of the subject is visible in North Jutland, where Growth Forum 
in Region North Jutland, the Danish Ministry of Food and several companies in 
the industry, in cooperation with Aalborg University, Technological Institute of 
Denmark,	SCP	Consult	and	the	North	Sea	Science	Park	through	a	catalogue	for	
the	development	of	the	fisheries	in	Northern	Jutland	(Eliasen	et	al.,	2015).
 
Jentoft	 (2004)	 argues	 how	 the	 understandings	 of	 institutions	 in	 fishery	ma-
nagement is central in the discourses revolving the industry. He argues that 
the perception of institutions is a key component in making more effective 
management systems. By drawing on social sciences, he addresses a need for 
institutions that are able to encompass a wider spectrum of perspectives, in 
order to be open to more options for intervention and improvement. A system 
that can accommodate a broader sense of social and cultural understandings in 
fisheries	management,	in	order	to	have	a	less-restricted	view	on	how	to	address	
future challenges (Jentoft, 2004). This is complemented by Johnsen & Eliasen 
(2011),	who,	in	a	study	to	explore	problem-solving	in	discarding	of	fish,	analy-
zed institutions and arrangements in Denmark, the Faroe Island, Iceland and 
Norway. They found that problems such as discarding, are multi-faceted and can 
not only be solved through technical and regulatory adjustments alone, but by 
embracing structures that can facilitate more overall cultural changes (Johnsen 
& Eliasen, 2011). 
Another study by Eliasen (Eliasen et al., 2013) explores how discarding practices 
and	behavior	among	fishermen	is	influenced	by	several	factors.	In	a	cross-case	
study	 in	 trawl	 fisheries	 in	Denmark,	 England	 and	Greece,	 Eliasen	 found	 that	
fishermen’s	practices	are	much	related	to	interactions	with;	1)	state - the legis-
lative and managerial framework of their profession, 2) community - the daily 
practices,	discourses	and	social	interactions	among	fishermen,	colleagues	and	
the public, and 3) market - the arena and competitive setting in which products 
and	prices	are	compared	to	the	marketing	and	sales	of	fish,	in	the	end	determi-
ning	the	profitability	of	the	catch	(Eliasen	et	al.,	2013).
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Due to the vast amount of references and the limited scope of this project, we 
will limit ourselves to acknowledging, that a quick search through the preferred 
research database,  revealed many relevant results as to initiatives on reducing 
amounts	of	bycatch	in	Denmark,	through	improvements	in	fishing	methods	and	
technology. 
The number of available sources has forced the inclusion of references that 
best portray the link between the complex political landscape with studies re-
volving around themes and methodologies relevant to our particular project 
and study design.  

5.2.1. Innovation in the fishing industry

The	fishing	industry	consists	of	many	activities	and	stakeholders	across	sectors.	
This	means	that	when	researching	a	field	like	this,	one	has	to	keep	a	wide	per-
spective as to suggesting implementations or looking for potential improve-
ment and room for innovation. 
Christensen et al., (2015) published a study, examining innovation activities in 
the Danish Agricultural,	Forestry	and	Fishing industries (AFF). Twenty percent of 
Danish exports derives from these industries. Despite of this, studies on inno-
vation	in	this	field	have	been	limited.	Findings	from	studies,	referenced	throug-
hout the article of Christensen et al., (2015), have shown that collaborations 
and knowledge sharing between companies are key to innovation and that it 
differs greatly depending on the size of a company. Even though AFF industries 
are perceived as rather low-tech, there are lots of innovation processes taking 
place.
The study explores these patterns and how size, geography and customers in-
fluence	innovation	in	the	Danish	AFF	industries.	The	Danish	AFF	industry	con-
sists of 8,520 companies. 1,283 companies were approached for this study, whe-

Figure 4 / Fishing trawler
Vessel	going	out	to	fish
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reof 372 companies have more than 10 employees. Because this study focused 
on	larger	companies,	with	five	or	more	employees,	all	372	companies	were	con-
tacted, with a response rate of 58 percent.
Due	to	the	fact	that	the	AFF	industry	consist	of	various	activities	and	fields	of	
expertise, the study was divided in sub-industries; cultivation, farming, market 
gardening,	service	and	fishing	in	order	to	systematically	approach	the	empirical	
analysis.  
In the literature review they highlight that constant transformation and 
cross-sector advancement are making innovation a vital part in maintaining 
industrial relevance (Christensen et al., 2015). Through interaction with other 
companies, suppliers, customer, universities etc., external knowledge is beco-
ming increasingly important in innovation activities. In systematic approaches 
innovation can become embedded in the innovation system, both internally 
and externally of companies. In the AFF industry, innovation is often based on 
individuals interacting in institutional contexts. It is important to view who and 
how they have affected innovation processes and interactions and how this has 
affected the institutional outcome and vice versa (Christensen et al., 2015).
There is a correlation between geographical proximity and innovation activi-
ties. Companies with lots of innovation activities are often located close to 
bigger cities. It is suggested that demands can be higher near large cities, which 
can increase the need for innovation. The same goes for the size of companies. 
Although	the	size	of	companies	in	the	AFF	industry	can	be	hard	to	define	preci-
sely,	the	size	influences	internal	knowledge	capacity,	resulting	in	less	external	
advice knowledge-sharing. The same goes for resources and activities in mar-
keting and advertisement that are proven to have great effect on companies in 
the food industry and their ability to innovate successfully (Christensen et al,. 
2015).  
The distance between producers and their end-consumer is another aspect that 
could be of relevance. Innovation surveys show that the customers are the pri-
mary source of innovation. In the AFF industries, the customer may be in diffe-
rent areas of the value-chain, as either wholesalers, retailers or end-users, but 
there is evidence that close links to retailers stimulate innovation, because they 
are better at catching signals from the end-users. This is an interesting point in 
exploring the potential value creation of bycatch, seeing as the target group in 
this project is located across the country in Copenhagen. 
In summarization, Christensen et al., (2015) suggest four patterns in innovation 
in the Danish AFF industries:
• Innovations are dependent upon collaboration and are embedded in a broa-

der innovation system;
• Geographical location matters to innovation;
• Size	of	the	firm	is	positively	correlated	to	innovation;
• Innovation activities may be more or less emphasized depending on the 

primary consumer.
(Christensen et al., 2015).
Christensen et al., (2015) make use of quantitative and qualitative approaches. 
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By applying large-scale surveys and qualitative case studies they seek to iden-
tify the drivers of innovation in the AFF industry, while also quantifying its in-
novation	activities.	The	first	part	seeks	to	explore	more	general	patterns,	where	
the	second	part	is	about	exploring	specific	patterns	more	qualitatively.	The	use	
of a case study can then be used to supplement the interpretation and analysis 
of empirical data.
 
This study shows how an overall case study approach can be combined with qua-
litative methods to explore large-scale patterns. Although being supplier-dri-
ven, 46 percent of the respondents claimed to have activities in innovation. 
By analyzing such patterns, Christensen et al., (2015) found that a company’s 
size,	along	with	its	proximity	to	larger	cities,	was	highly	influential	to	the	level	
of innovation and external collaboration. In the study, they speculate if these 
findings	also	make	up	for	an	innovation	potential	in	regions	farther	from	major	
cities in Denmark.    
They conclude that product and process innovation in particular, did not match 
the efforts found in other industries. The same was concluded for external col-
laboration and external knowledge sources, which was not considered an im-
portant part of the current state. By far, most innovation activities were found 
internally in the companies, rather than through co-operations external com-
munication.	Christensen	et	al.,	(2015)	suggest,	in	contrast	to	their	findings,	that	
external knowledge sharing in the AFF industries is vital to innovation. It might 
simply not be considered as so, due to its integration in institutionalized know-
ledge systems, and therefore negligence of it. Overall, there is found little know-
ledge	on	innovation	in	this	sector,	so	this	study	represents	a	first	step	into	the	
field	of	research.
This	 study	 highlights	 the	 benefits	 of	 the	 combinations	 of	methods,	 that	 the	
knowledge had not been obtained by e.g., a quantitative-only approach. Like-
wise,	has	the	usability	of	bycatch	not	received	significant	amounts	of	attention	
from an academic research-perspective.

5.2.2. Mapping

Adele Clarke (2005) argues, that mapping can be applied both qualitatively and 
quantitatively in many magnitudes. 
The	following	project	is	an	example	of	how	mapping	is	often	used	within	fis-
hery, as a large scale quantitative tool for analysis.
By Lewison et al., (2009) mapping has been utilized in efforts to highlight areas 
more	prone	to	bycatch	in	the	Atlantic	and	Pacific	Oceans.	Although	the	main	
concern is conservation of endangered species of sea turtles, birds and sharks. 
The	study	shows	a	practice	where	mapping	plays	a	vital	 role.	Similar	 to	this,	
mapping has been part of the methodological approach to identifying mapping 
local bycatch hotspots by Cambiè et al., (2012).
The	oceans	and	 its	 life	within	are	not	 constant	 factors.	Spatial	 locations	are	
important when designing and managing efforts, such as identifying areas for 
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reducing bycatch levels by e.g., locations of certain mitigation practices, tem-
porary closures or efforts on re-distribution (Lewison et al., 2009). The article 
suggests mapping over long periods of time as a tool to highlight more pat-
terns,	more	precisely.	The	findings	of	this	article	are	critical	in	understanding	
and	mapping	particular	fisheries’	effects	on	bycatch.
The	article	 suggests	 a	 future	 focus	on	multiple	fisheries	 and	 species,	 as	op-
posed	to	single	species	and	particular	fisheries,	because	it	would	address	the	
challenges	of	fishermen	more	realistically,	given	the	catch	composition	cannot	
always be predicted to one species.
Lewison et al., (2009) present a new application of mapping used to study and 
analyze bycatch, as a tool for management frameworks to promote sustainable 
fisheries	(Lewison	et	al.,	2009).

Overall the article address three main questions:
• Does	bycatch	randomly	occur	across	fishing	locations?
• Are there spatially persistent areas of high bycatch within or among spe-

cies?
• What	is	the	relationship	between	bycatch	and	target	catch?
 
There are multiple purposes of mapping spatial patterns:
• Describing spatial locations of bycatch for species under conservation con-

cern can result in aggregations of other species subject to bycatch;
• Highlighting bycatch hotspots	where	fishing	gears	are	encountering	multi-

ple species;
• Identifying	hotspots	 can	be	 important	 to	 facilitate	 efficient	 conservation	

planning;
• In a management and economic perspective analyzing bycatch relative to 

target catch, mitigation strategies can be assessed according to effective-
ness and costs.

(Lewison et al., 2009).
 
The obtained data for this study is collected and mapped out in American Pa-
cific	and	Atlantic	longline	fisheries	from	1992	to	2005,	as	shown	on	the	right.
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These	maps	show	the	distribution	of	fishing	sets,	 those	sets	that	 include	by-
catch are depicted with open triangles and those without bycatch with solid 
circles.	The	Atlantic	Ocean	is	on	the	left	map,	the	Pacific	on	the	right.
Data	is	collected	and	grouped	over	time,	with	each	fishing	set	being	counted	
as	one	observation.	The	specific	type	of	data,	that	is	referred	to	is	point	pattern	
statistics and represents the collected data in similar duration and size of area, 
with the exact area as a variable. This method is commonly used to describe 
and statistically analyze spatial patterns (Lewison et al., 2009).
The objective is to illustrate complementary methods, to describe the spatial 
distribution	and	patterns	of	bycatch	from	fisheries.	The	use	of	statistical	analysis	
suggests the probability of these to be representative of the whole population.
Through the methodology, four steps are covered using statistical analysis and 
mapping.

The study found that the maps showed a clustered distribution of bycatch, in-
dicating that some areas are subject to more bycatch than others. Likewise, a 
correlation	was	found	between	specific	areas	and	high	bycatch	rates.	Certain	
areas	showed	to	be	prone	to	high	multispecies	bycatch	depending	on	the	fis-
hing	effort	and	methods.	In	the	Pacific	Ocean	areas	of	high	bycatch	rates	also	
revealed low rates of target catch. This was not the case for the Atlantic Ocean 
(Lewison et al., 2009).

Figure 6 / Methodology steps 
by Lewison et al., 2009
Four steps using statistical 
analysis and mapping
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Figure 5 / Maps of American 
Pacific and Atlantic longline 
fisheries
Distribution of observed 
fishing	sets	with	bycatch	
(open triangles) and without 
bycatch (solid circles).

Step 1

Does bycatch occur 
randomly across 
fishing	locations?

Are high bycatch 
rates clustered?

Step 2

Analysis of multi- 
species bycatch 
patterns.

Step 3
Bycatch relative 
to	fishing	
activities.

Step 4



In reference to this project, the article by Lewison et al., (2009) shows how map-
ping is a versatile tool for (in this case statistical) analysis, as a stepping stone 
towards	addressing	challenges	and	further	implementation	in	fisheries.
”We believe that the approach described in this study represents a useful starting 
point	for	researchers	interested	in	exploring	spatial	patterns	in	fisheries	bycatch”	-	
Lewison et al., (2009).
The	 identification	 and	mapping	 of	 spatial	 patterns	 can	 highlight	 areas	 that	
could be biologically and economically meaningful to apply focused manage-
ment	efforts.	The	maps	have	identified	and	displayed	the	patterns	and	the	over-
lap	between	bycatch	and	fisheries.	The	approach	should	be	viewed	as	part	of	a	
larger framework to analyze bycatch in a long-term perspective. 

5.2.3. Mitigation

The landing obligation and its requirement to land all catch raises challen-
ges regarding potential illegal discarding and mitigation processes if the legal 
boundaries are not being upheld (Appendix 2; Appendix 4; Appendix 5). As the 
previous study by Lewison et al., (2009) suggests, mapping can identify key areas 
when addressing managerial decisions and policy making such as mitigations.
Sigurðardóttir	et	al.,	(2015)	have	reviewed	twelve	proposals	on	mitigation	pro-
cesses to avoid illegal discarding, by analyzing their strengths, weaknesses, op-
portunities and threats, also known as a SWOT analysis. 
In	 Danish	 fishery,	 there	 is	 a	 history	 of	 somewhat	 creative	methods	 to	 avoid	
mitigations, as well as a long line of changes in an otherwise complex legal 
framework	(Appendix	5),	making	mitigation	processes	an	important	influence	
on	the	daily	fishing	practices.
The purpose of this study was to serve as a frame of reference for when imple-
menting	future	policies	in	fishery	across	the	EU.

The analysis is based on expert knowledge and experience, supported by litera-
ture.	The	SWOT	method	gives	structure	to	analyze	an	organization’s	competitive	

Figure 7 / SWOT model
Framework to analyze 
strengths, weaknesses, 
opportunities and threats.
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abilities, by focusing on four categories. This can provide an overall view to the 
organization’s current resources and the environment in which it is placed, as 
well as possible strategic actions. 
Sigurðardóttir	et	al	 (2015)	apply	 the	SWOT	 to	each	of	 the	 twelve	mitigation	
approaches, to make a comparative analysis of the strengths and weaknesses of 
each	one.	The	twelve	mitigation	approaches	were	identified	during	a	workshop	
by	experts	in	the	field	and	were	divided	into	five	categories;
1. Total allowable catch (TAC) and quotas: controls how much is allowed to be 

caught (catch quotas) or landed (landings quotas).
2. Fishing	effort	and	capacity:	limits	the	amount	of	fishing	activity,	such	as	the	

size	of	the	fleet,	amount	of	time	spent	fishing	or	amount	of	gear	deployed.
3. Technical:	a	range	of	regulations	that	define	how,	where	and	when	fishing	

occurs,	as	opposed	to	1	and	2	which	affect	the	quantities	of	fish	and	fishing.
4. Social:	methods	and	 initiatives	that	affect	the	relationships	between	and	

perceptions	of	stakeholders,	in	particular	fishers.
5. Market:	actions	and	initiatives	that	modify	the	way	fish	are	sold	along	the	

supply chain, from the vessel to the end user.
(Sigurðardóttir	et	al.,	2015).

The	 experts	 performed	 a	 SWOT	 analysis	 on	 each	 of	 the	 twelve	 approaches,	
with environmental-, socioeconomic and compliance dimensions examined and 
combined in the results of the analysis. 
The	SWOT	approach	was	found	as	a	useful	tool	for	reviewing	mitigation	me-
thods and policy changes in reference to illegal discarding. It was concluded, 
that inviting more stakeholders to partake might strengthen and deepen the 
analysis further, as the views of experts proved to vary depending what and who 
they represented. This was viewed as a strength in the approach, as it made the 
project more comprehensive in terms of including more perspectives. However, 
other	approaches	should	be	included,	as	the	SWOT	analysis	was	discussed	as	
too simplistic eventually.
The	 analysis	 showed,	 that	 based	on	 a	 lack	 or	misunderstanding	of	 scientific	
material, introduction of new policies comes with a risk of oversimplifying poli-
cy-making. This can lead to quotas being based on skewed data.  
Discarding	 is	 influenced	by	several	 factors,	 that	are	 important	when	 forming	
managerial	directives	(Sigurðardóttir	et	al.,	2015).	These	factors,	along	with	the	
overall contexts of management systems need to be in line to create a frame-
work, that is considering all involved actors and the aim of the system. Discar-
ding	behavior	is	highly	variable,	influenced	by	several	biological,	technical	and	
operational	as	well	as	socio-economic	drivers	(Sigurðardóttir	et	al.,	2015).	
“The whole management system needs to be thought of coherently to reduce or 
eliminate these incentives. It is only in this setting that discard mitigation methods 
are potentially effective”	-	Sigurðardóttir	et	al.,	(2015).	Each	mitigation	method	
should not be implemented isolated, but instead combined with other approa-
ches, that suit the interests of the stakeholders involved, as it will otherwise 
raise	the	potential	for	failure	(Sigurðardóttir	et	al.,	2015).	
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Summing up

The State of the Art shows that challenges regarding the landing obligation and 
bycatch	are	current	topics	in	the	Danish	(and	international)	fishing	industry	on	
structural-, managerial- and operational levels. This section has explored sour-
ces with a connection to the research question in this project, both in terms of 
specific	fields	of	research	and	the	variety	of	methodologies	applied	to	it.	
Bycatch	has	proven	to	be	a	current	topic	in	Danish	fisheries,	in	large	parts	due	
to the implementation of the landing obligation and the expected increase in 
landed bycatch and challenges related to this.
This State of the Art presents an industry which is subject to a wide spectrum of 
changes and that such changes should be approached, or at least recognized, 
as multi-facetted. 
As a result, this project takes a consumer-based approach, a perspective that has 
received less attention than e.g., technical innovation or legislative discussions. 
A	proper	understanding	of	institutions	within	the	fishing	industry	is	key	in	ma-
king management systems more effective. Technological improvements and re-
gulatory frameworks alone cannot tackle future problems. There is a need to 
incorporate structures better equipped at identifying and handling social and 
cultural differences, in order for them to address and embrace future challenges 
of	fisheries.	As	a	result	of	this,	this	project	is	attempting	to	unveil	the	complexi-
ties	within	actors	of	the	fishing	industry	and	its	current	developments	with	the	
use of the theoretical framework Multiplicity by Annemarie Mol (2002), before 
addressing any potentials or possible answers to the problem statement and 
research question.
In	the	fishing	industry	innovation	activities	are	dependent	on	external	commu-
nication and cross-sectoral knowledge-sharing. There is a correlation between 
these factors and companies’ geographical proximity to larger cities. This is a 
key argument for why this project has chosen to incorporate a consumer-based 
perspective	in	the	retail	sector.	As	well	also	be	suggested	later	in	the	findings	
of empirical data, a retail-driven initiative have the advantage of being closer 
to the needs and desires of the end-user, the consumers. This was found of re-
levance	due	to	a	divide	between	practitioners	of	the	fishing	industry	and	the	
consumers, an argument also found in the empirical data (Appendix 5). 
This is partly done through alternative approaches to mapping. Mapping have 
shown to be a viable tool to identify and analyze patterns, that serve as an 
analytical	framework	in	addressing	systematic	changes.	The	SWOT,	as	described	
previously,	will	not	be	 included	 further	 in	 this	project.	The	use	of	 the	SWOT	
proved	effective	in	identifying	e.g.,	strengths	and	weaknesses	of	specific	miti-
gation	methods,	as	it	found	that	misunderstandings	or	lack	of	scientific	material	
cause	oversimplifications	of	policies,	such	as	quotas	based	on	skewed	data.	The	
SWOT	itself	was	reviewed	as	an	oversimplified	tool.	Along	with	this,	and	the	fact	
that	this	project	does	not	rely	on	specific	solutions	to	be	reviewed,	BMCs	will	be	
included instead in exploring potential value creation.
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(Situational)	mapping	will	mostly	serve	as	an	internal	tool	for	opening	up	dis-
cussions and analytical considerations. But, more explicit mapping procedures 
will be included by the use of BMCs. 

To	create	overview,	the	most	important	findings	of	the	literature	research	have	
been gathered and categorized in a table, shown on the next page. 
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Figure 8 / Findings 
Most	important	findings	from	literature	search

Key wordsMethodKey findingsContributor

Lewison, et al., 2009

Mapping and point 
pattern statistics

Bycatch rates are 
clustered in areas and 
relative	to	fishing	
methods and efforts. 
Mapping is useful in 
targeting management 
efforts.

Area pattern, Fisheries 
bycatch, spatial analysis

Christensen, et al., 2015

Innovation depends on 
collaboration and 
embedment in broader 
innovation systems. 
Closer proximity to 
larger cities increases 
innovation activities. 
Size of	the	firm	is	
positively correlated to 
innovation.

Discarding behavior is 
influenced by several 
biological, technical 
and operational as well 
as socio-economic 
drivers. The manage-
ment system needs to 
be thought of cohe-
rently. 

Bycatch is a current 
topic and is gaining 
attention from both 
industrial and govern-
mental actors

Improving discard 
behavior and minimi-
zation of bycatch are 
multi-facetted in 
assessment and should 
be addressed towards 
broad cultural changes 
in the whole sector to 
individual levels. 

Large scale quantitative 
surveys and qualitative 
interviews

SWOT- and comparative 
analysis

Mitigation methods,
Fisheries management,
SWOT analysis

Innovation, agriculture, 
knowledge sources

lbst.dk, 2017.; mfvm.dk, 
2017

Eliasen & Johnson, 2011.; 
Jentoft, 2004.; Eliasen et 

al., 2015. Cross-case studies



As	touched	upon,	the	findings	during	this	literature	research	and	State of the Art 
are central to the outcome of theories and methods applied to this particular 
project.	Exploring	a	gap	in	the	current	field	of	research	have	served	as	argu-
ments behind methodological and theoretical choices throughout the process of 
exploring	potential	value	creation	from	bycatch	in	Danish	fisheries.
Each choice has been weighed and argued for and against, as will be further 
explained in the sections on philosophy of science, methodological and theoretical 
framework.
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Chapter 6

Philosophy of science

 The project is based upon a social research which draws upon a de-
velopment in society – the implementation of the landing obligation in the 
Danish	fishing	industry	and	the	challenges	it	brings	regarding	bycatch.	With	an	
interest	in	this	field	and	only	little	amount	of	background	knowledge,	as	argued	
in the State of the Art, the implementation of the new legislation served as point 
of departure.
The	following	section	will	give	an	understanding	of	the	researchers’	scientific	
point of departure. Assumptions regarding research, ontology, methodology and 
numerous approaches are incorporated in this section. The researchers’ per-
spective	has	an	influence	on	the	study	and	various	scientific	paradigms	guided	
the research. 
 
This project uncovers questions and exposes information relevant to the social 
scientific	field,	integrating	sociology,	social	policy	and	politics.	However,	explai-
ning	the	field	is	not	the	purpose	of	this	research;	understanding it is. This me-
ans we approach the research with an idiographic perspective. The idiographic 
perspective focuses on the understanding of a unique and complex problem 
rather than explaining a phenomenon (Ponterotto, 2005). It is a descriptive and 
detailed understanding, which we will present in the case study to unfold this 
area	of	the	Danish	fishing	industry	by	its	complexities,	challenges,	discrepancies	
and possibilities.
 
While seeking the potential for value creation by utilizing bycatch, comprehen-
ding the system it is rooted in, is of great importance. Therefore, it is necessary 
to	understand	the	overall	complexity	of	the	Danish	fishing	industry	in	general.	
By exploring the business potential of bycatch, with a consumer-perspective, 
it is of great importance to understand individual (human or non-human) en-
tities, through in-depth insight of the ontologies of reality (Ponterotto, 2005). 
Understanding individuals guides and directs research outcomes. The focus 
of the study is consumer-based, there is a focus on the research participants’ 
perspectives and thus their experiences. Lived experiences are crucial to hu-
man science. The aim of human science is understanding the meaning of social 
phenomena by those who live it day to day (Ponterotto, 2005). In relation to 
individuals’ experiences, we emphasize a multiple constructed reality, known 
as the relativist position. Doing this, one true reality and thus the positivists or 
post-positivist perception is left in favor of the constructivism paradigm that 
assumes numerous, apprehend able and equally valid realities are formed in the 
mind of the individual (Ponterotto, 2005).
 
Qualitative research is linked to human science. Qualitative research has the 
aim to understand social phenomena in natural, emphasizing meanings, ex-
periences and the views of the research participants, to capture their realities 
(Ponterotto, 2005). In qualitative research, data is collected, analyzed and inter-
preted	as	opposed	to	being	expressed	in	facts	and	figures.	The	data	is	related	
to attitudes and behaviors of the individuals who move in society (Lucassen 
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and Olde Hartman, 2007). To reveal and unfold the complexities of the research 
field	(consisting	of	1)	the	fishing	industry	including	the	experiences	of	experts	
within	the	field,	and	2)	the	retail	sector	with	a	customer-based	approach,	qua-
litative methods are chosen for this study). The best-known methods of qua-
litative research are interviews, observations and focus groups (Lucassen and 
Olde Hartman, 2007). A qualitative research strategy typically stresses words 
and	the	meaning/understanding	of	those	words,	rather	than	quantification	in	
data gathering or the examination of it (Bryman, 2012a). According to Bryman 
(2012), researchers in a qualitative study are frequent users of Grounded Theory. 
In	his	book,	Bryman	cites	Strauss	in	explaining	Grounded	Theory,	“The grounded 
theory	is	derived	from	data,	systematically	gathered	and	analyzed	through	the	rese-
arch	process.	In	this	method,	data	collection,	analysis	and	eventual	theory	stand	in	
close relationship to one another” - Bryman (2012a). 
 
The motivation behind this ontological view of the study design is related to 
previous	mentions	of	innovation	in	the	fishing	industry	being	mostly	domina-
ted by technical and systemic improvements, hence efforts in reducing bycatch, 
regardless of the fact that bycatch cannot be avoided completely. By addressing 
the	field	in	a	human-centered	approach,	it	can	create	an	insight	of	how	actors	
within	the	fishing	industry	perceive	and	work	in	the	sector,	and/or	bring	an	un-
derstanding of potential customers, with the aim of exploring market potential 
of bycatch through understanding consumer needs. These motivations are sup-
ported in State of the Art,	by	the	identifications	by	Jentoft	(2004)	and	Johnsen	&	
Eliasen	(2011),	who	describe	how	institutions	of	the	fishing	industry	needs	to	
embrace socio-cultural differences in addressing future challenges and cultural 
changes, as opposed to relying on technological and regulatory optimizations.
 
Bryman	(2012b)	illustrates	the	main	steps	of	qualitative	research,	shown	in	fi-
gure 9. A process closely followed in this project.

Figure 9 / Qualitative research
An outline of the main steps 
of qualitative research

PHILOSOPHY OF SCIENCE

48



Qualitative research is often linked to an inductive research approach or strate-
gy. As previously stated, the aim of qualitative research is to understand a (soci-
al) phenomena by capturing different realities, meaning that it is not based on 
existing knowledge or facts (deductive reasoning), but on qualitative research 
methods that result in hypothesis and thus inductive reasoning. An inductive 
approach	starts	with	researchers	opening	up	the	research	field	from	completely	
blank, meaning no thoughts, expectations or hypothesis on the subject are pre-
sent in the initial stages of the research. Towards the end of the research, the 
theory is proposed, as the outcome of the empirical data (Bryman, 2012b). De-
spite fact that qualitative research is commonly related to inductive reasoning, 
out-ruling the deductive approach is not the aim. According to Bryman (2012v), 
the inductive strategy contains deductive elements. Deductive elements are in-
troduced when e.g., researchers begin the research with pre-assumptions or 
when an inductive study reaches its point where the theoretical consideration 
concerning datasets have taken place (Bryman, 2012b). 
Taking in mind that the inductive strategy contains deductive elements, ap-
proaching	 the	 research	field	with	 an	 inductive	 strategy	 creates	 a	 rule	based	
on	a	case	and	a	result.	Induction	is	exemplified	below	through	a	hypothetical	
example.

The inductive approach does not account for experiences that may prove the 
conclusion wrong and thus “an inductive argument is one where the premises 
do not guarantee the truth of their conclusions” - Kolko (2010). By incorporating 
Design Thinking, which will be explained in the theoretical framework, we move 
away from the inductive approach and move over to the abductive sensemaking 
process. Abduction gives the opportunity to check if the rule is true or false, by 
looking	at	the	result	first	and	comparing	it	with	the	rule	and	the	case	itself.

Figure 10 / Inductive approach

Figure 11 / Abductive approach
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By introducing an abductive approach, it allows the researcher to present new 
knowledge	and	new	insights	into	the	study.	Similar	to	the	inductive	approach	
“the	 conclusion	 from	 an	 abductive	 argument	might	 turn	 out	 to	 be	 false,	 even	 if	
the premises are true” - Kolko (2010). However, unlike induction, working with 
abduction is a logic way of considering inference. Abductive reasoning takes in 
mind that the circumstances might be different when performing, experiencing 
or seeing something (Kolko, 2010). Abduction gives the opportunity to re-inves-
tigate a subject and gives the possibility to bring a new conclusion (the rule) 
to the table. Implementing an abductive approach to a research does not mean 
induction	and	deduction	should	be	ruled	out.	As	visualized	in	figure	12	below,	
both inductive- and deductive reasoning is part of the abductive sensemaking 
process.

Figure 12 / Abductive approach
General abstraction theorizing 
abductive appraoch
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Summing up

The project is a social research drawn upon a new development in society, the 
implementation of the landing obligation. An idiographic perspective is the ap-
proach	of	 this	study,	meaning	an	explanation	of	 the	field	 is	not	 the	purpose,	
understanding it is. With the idiographic perspective of the research, we seek to 
understand	developments	of	the	fishing	industry	related	to	bycatch.	By	introdu-
cing human science to seek potential business value creation, the aim is to un-
derstand the meaning of a social phenomenon, hence the customers’ behavior, 
needs and desires. 
Qualitative research is linked to human science, aiming to understand social 
phenomena, emphasizing meanings, experiences and views of research parti-
cipants. Well-known qualitative methods are interviews, observations and fo-
cus groups. This qualitative research is approached with an abductive research 
strategy. Meaning that it allows the researcher(s) to present new knowledge 
and insights in the study. However, both deductive- and inductive reasoning 
embedded in the abductive sensemaking process.

This	qualitative	study	began	with	exploring	(understanding)	the	Danish	fishing	
industry in relation to challenges of the landing obligation and bycatch, fol-
lowed by investigating perceptions of consumers in relation of the potential 
value creation of bycatch. The methodological- and theoretical	framework, used 
within this study, will be presented in the following chapters.
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Chapter 7

Methodological framework

 This upcoming section explains the methodological approach used for 
empirical data collection, along with an explanation on why and how these 
methods are applied in practice. Observations, interviews and focus group inter-
views are conducted, as well as desk research are conducted to investigate the 
topic at hand. 
 
As presented in philosophy of science, observations, interviews and a focus group 
are chosen due to their relevance in qualitatively exploring social phenomena 
and multiple realities of human actors. These methods can, as opposed to quan-
titative methods, explore the reasoning and motivation behind e.g., consumer 
behavior or perception of various actors, and in this sense give a deeper under-
standing of complex realities (Bryman, 2012b). 

When answering the research question “How can a Design Thinking perspective 
help	 to	unfold	multiple	 realities	of	 the	fishing	 industry	and	 reveal	potentials	 for	
utilizing	bycatch	to	increase	business	value?”, the aim is to understand the per-
spectives, attitudes and behavior of actors within the industry, this project’s key 
informants, and those indirectly linked to it, the consumers. This knowledge 
is processed by numerous mapping methods the use of personas and various 
BMCs.
Mapping, personas and BMC’s are chosen as methods to explore patterns in 
complex contexts (sensemaking), understand the target audience and thus 
identifying the focus group and to create an overview in the potential value 
creation utilizing bycatch. The empirical data will then serve as the foundation 
that maps and BMCs’ are built on. This approach allows the researcher to con-
tinuously work with the empirical data building up to the main purpose of the 
BMC, the Value Proposition, in this case the business potential of bycatch. 
 
The landing obligation is newly introduced, meaning that it is a fairly new topic 
and	the	challenges	it	brings	are	unexplored/unidentified	yet.	As	argued	in	State 
of the Art, there is little qualitative and quantitative information/data on byca-
tch	and	discards.	The	existing	research	and	literature	in	the	field	has	led	us	to	
explore a gap in a rather new issue in the industry.

7. 1. Case study

To	get	a	better	understanding	of	the	industry	and	in	order	to	map	out	the	fishing	
industry as thoroughly as possible, we chose to work according to a case study 
design. In qualitative research, a case study is concerned with the complexity 
of one particular case (Bryman, 2012c), and as argued for in State of the Art, the 
use of a case study design can be used to supplement the interpretation and 
analysis of empirical data (Christensen et al., 2015). A case contextualizes the-
oretic or analytical discussions with the location, organization or community 
in question, in this case the Port of Hanstholm. It allows the researcher to take 
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point of departure from a real-life scenario. Commencing a case study begins 
with	researchers’	interest	or	knowledge	on	a	subject.	The	actual	first	step	within	
a	case	study	design	is	opening	up	the	field,	analyzing,	examining	and	exploring	
a certain problem and/or existing data (Bryman, 2012c). In this case, the problem 
represents the implementation of the landing obligation and its implications 
on	 bycatch	 in	 Danish	 fisheries.	 Bryman	 (2012c)	 indicates	 that	 the	 next	 step	
within	a	case	study	 is	highlighting	key	findings	and	generating	a	hypothesis	
where suitable methods and theories can be introduced. According to Flyvbjerg 
(2006), it is misleading that a case study is viewed as a pilot method that is used 
prior to the real study. A case study can be seen as self-contained and has value 
of its own, therefore it is not necessary to link it to a hypothesis. In this study, 
we apply a self-containing case study that functions as a stepping stone into 
the	research	field,	as	well	as,	being	a	tool	of	inspiration	and	insights	throughout	
the whole research process. The steps of the case study that is applied to this 
study are shown below. 

Figure 13 / Case study
Steps	within	a	case	stu-
dy design
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In this study the case helps to e.g., contextualize general knowledge gained 
about	the	fishing	industry,	identify	key	informants	and	generalize	empirical	fin-
dings in a real-life setting.
To	explore	current	developments	in	the	fishing	industry	in	the	Port	of	Hanst-
holm related to bycatch, the case study is based on desk studies and empirical 
data collection. Field observations and semi-structured interviews with profes-
sionals	in	the	field	are	conducted	both	in	Hanstholm,	Copenhagen	and	IJmuiden	
in the Netherlands. 

7.2. Interview

The empirical data in this qualitative research is primarily based on a series 
of semi-structured interviews. Social Research Methods, by Alan Bryman (2012), 
serves as the foundation to forming interview guides and conducting interviews 
in this project. In order to address and ask relevant questions in relation to the 
respondent’s expertise, an interviewee’s (background) search is completed prior 
to	the	interviews.	This	guide	will	exist	of	explicit	topics,	specifically	concerning	
the	field	of	work	to	each	expert,	with	the	aim	to	exploit	and	make	full	use	of	
their knowledge. The interview guide serves as an inspirational tool, guideli-
ne or checking point throughout the interviews, that allows the interviewer to 
maintain	a	dynamic	and	thus	a	more	natural	flow	while	interviewing	(Bryman,	
2012d). This means that the interviewer is not forced to stick to pre-formulated 
questions but is allowed to adjust to the situation and ask spontaneous ques-
tions in relation to the replies of the respondent (Bryman, 2012d). Having an 
interview guide also helps the interviewer focus on the respondent and their 
answers, rather that the questions and their order.
The use of an interview guide is characteristic to semi-structured interviewing, 
where interviews are open, allowing the emergence of new questions, while 
keeping with the scope of the interview guide (Bryman, 2012d). The aim is to 
have the respondent interact freely, in their own words and to create a situation 
that	allows	the	interviewer	to	reflect	and	react	on	the	answers	of	the	respon-
dent.
 
To prevent data collections from closing off, open questioning is an important 
aspect of a qualitative interview. Bryman (2012d) suggests the interviewer al-
lows the respondent to go off, in order to encourage input, as it will give the 
interviewee a change to explain what they view as relevant and important to 
the topic (Bryman, 2012d). However, allowing too much, can cause the focus of 
the interview to disappear. The focus is not on the number of interviews that are 
conducted,	or	on	the	achievement	of	consensus	and	verification	on	the	inves-
tigation, nor the attempt to unveil one single truth. The focus is on uncovering 
multiple meanings of a phenomenon (Ponterotto, 2005).
 
Interviews will be conducted with professionals within- and closely linked to 
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the	fishing	industry.	Each	informant	is	chosen	to	ensure	the	validity	of	the	re-
search (Bryman, 2012d), by targeting informants who represent managerial-, 
operational- and academic stakeholders and interests of the industry, as well 
as authors of acknowledged literature in line with the scope of the project. The 
illustration below gives an overview of the stakeholders within this research. It 
gives	an	understanding	of	their	field	of	expertise	and	knowledge	on	the	identi-
fied	themes,	in	relation	to	the	fishing	industry.

A more detailed explanation and description of the background of the intervie-
wees is presented in the following overviews.
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Figure 14 / Stakeholder 
map
Mapping research 
participants and their 
field	of	expertise
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Figure 15 / Overview 
interviewees
Who and why the key 
informants are chosen

Peter Nyman
Technical Administrator at the Port of Hanstholm
Interviewee 1 - Appendix 1

Søren Eliasen
Associate Professor at the Aalborg University
Interviewee 2 - Appendix 2

Thorkild Nielsen is a Teaching Associate Professor at the Aalborg 
University whose work has largely been involved in strategies and 
policies for sustainable food systems, especially in the areas of Food 
Policy, Food Ethics, Sustainable Food Production and Technology 
Assessment.

Thorkild Nielsen
Teaching Associate Professor at the Aalborg University
Interviewee 3 - Appendix 3



The majority of interviews are held in English, which has had both advantages 
and disadvantages. The main advantage is that both researchers (Danish and 
Dutch) are able to understand the respondent, hence making it easier to deve-
lop a common understanding of the empirical data. However, one respondent 
specifically	asked	to	be	interviewed	in	his	native	language,	which	was	accepted	
as	well.	Due	to	the	fact	that	English	is	not	a	respondents	first	language	can	cau-
se errors in the interview if troubles with expression occurs (Oliver et al., 2005). 
Therefore, it is possible for all respondents to switch to their native language 
when they cannot express themselves in English. The language barriers can 
negatively affect the expression, interpretation and understanding of a topic. 
It could have consequences on what is truly transcribed; data can present an 
altered result, ultimately creating room for a bias. Therefore, Danish and Dutch 
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Nathalie Steins
Program Manager at Wageningen Marine Research institute 
Interviewee 4 - Appendix 4

Jan Hansen
Chairman at Fishermen’s Association in Hanstholm
Interviewee 5 - Appendix 5



language skills were required (Oliver et al., 2005).
 
To prevent the loss or misinterpretation of information, all interviews are re-
corded. Giving the interviewer the opportunity to fully focus on the interview 
without having to worry about taking notes (Bryman, 2012d). Respondents’ per-
mission is asked in advance. One exemption is the third interview with Asso-
ciate Teaching Professor at Aalborg University, Thorkild NIelsen, which is do-
cumented in note from, as one researcher took the role of interviewer and the 
other as the observer, taking notes.
The other four interviews are transcripted, as it provides an in-depth insight 
into	the	collected	data	and	creates	the	possibility	to	analyze	and	reflect	on	all	
discussed topics, by revisiting the empirical data. It is of great importance that 
an interview is recorded and transcribed since the interviewer is both interested 
in what the respondent says, and how they say it (Bryman, 2012d). However, not 
all acknowledging words are taken into account while transcribing. Words such 
as yes,	uhu,	okay,	mhm and other expressions have been removed from the tran-
scription, unless they affected the output.

7.3. Field observations

To accommodate personal schedules, interview respondents chose the location 
of the interviews themselves. Therefore, different locations are visited, both in 
Denmark	and	in	the	Netherlands.	During	those	visits,	impulsive	field	observati-
ons are conducted. 
Initially,	 the	purpose	of	observations	was	overlooked.	By	going	 through	field	
notes and pictures, it became clear that the observations contributed to a better 
understanding	of	the	fishing	industry.	The	decision	was	made	to	include	them	
as	field	observations,	part	of	the	empirical	data.		
An observation guide was therefore not made prior to the visits. However, the 
internal scope of the visits was thoroughly discussed, and through this the re-
search/observation had a mutual focus. The observations are non-participant 
observations,	as	 the	 researcher	was	 inactive,	without	directly	 influencing	 the	
situation (Bryman, 2012e). According to Bryman (2012e), doing observations can 
complement	data	collection	by	identifying	and	unfolding	elements	of	the	fis-
hing	industry	with	the	aim	of	understanding	of	the	complexity	of	the	field.	

The	first	interview	and	thus	visited	location,	is	in	Northern	Jutland,	in	Denmark,	
at the Port of Hanstholm. The location of this interview gave the opportunity to 
get	an	insight	of	the	operational	harbor	practices	and	activities.	Since	part	of	
the	research	focus	is	to	get	insight	in	the	practices	of	the	fishing	industry	and	
what involved actors, activities in aquaculture, generating energy, transport and 
other services that the harbor provides were omitted, as they might disturb the 
scope of the project. 
The	fourth	interview,	is	at	the	IJmuiden	Harbor	in	the	Netherlands.	Similar	to	
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the	first	interview,	this	location	gave	the	opportunity	to	get	an	insight	in	the	
harbor	practices	of	the	Dutch	fishing	industry.	
A	final	observation	was	also	conducted	at	 the	Port	of	Hanstholm,	during	the	
fifth	interview.	Multiple	observations	at	the	same	location	can	give	a	more	re-
alistic insight in the situation as it allows the observer to take a step further 
into the situation, and make use of previous experiences (Bryman, 2012e). The 
second and third interview were located at the Aalborg University in Copenha-
gen, meaning that no observations were conducted. 

7.4. Focus group

A focus group discussion was introduced in order to collect data to answer the 
second part of the research question to reveal potentials for utilizing bycatch 
to increase business value, in relation to a consumer-based perspective. The 
focus group was conducted as opposed to an interview with a retailer, due to 
consumers’ needs being the interests from a retail perspective as well. However, 
an interview with a respondent from a retail perspective could be considered 
valuable in a future perspective of this project. Focus groups offer the oppor-
tunity to gain insight into the functioning of certain groups in society and/or 
to understand behavioral patterns of the group and its members (Lucassen and 
Olde Hartman, 2007). 
According to Lucassen and Olde Hartman (2007), a focus group should consist 
of a target audience group willing to share their personal experiences on speci-
fic	topics	during	an	interactive	discussion.	In	this	research,	the	focus	group	par-
ticipants are chosen on the basis of personas created to identify a target group 
and	included	five	participants.	By	linking	persona	characteristics	with	the	focus	
group participants, the outcome is likely to be more valid and closer to reality 
(Grudin and Pruitt, 2002). A pre-existing group consist of a group of research 
participants that already know each other. Using pre-existing groups ensures a 
more natural behavior and discussion. It can help to create a safe environment 
and it is more likely that the discussion represents the focus group participants 
more	closely	and	groups	they	regularly	engage	 in	 (Bryman,	2012f).	Since	the	
personas, made for this project, resemble a natural group in our social circle, the 
decision was made to conduct a focus group using these as a pre-existing	group. 

An insight on the focus group participants is presented in the following over-
view. 
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Figure 16 / Overview focus 
group participants
Background information on 
focus group participants 

Name Anna

Female

32 years

Danish

Copenhagen

Gender

Age

Nationality

City

PublishingJob sector

Frederikke

Female

28 years

Danish

Copenhagen

Communication

Andreas

Male

31 years

Danish

Copenhagen

Communication

Nicoline

Female

24 years

Danish

Copenhagen

Student

Martin

Male

29 years

Danish

Copenhagen

Consultancy

The important advantage of focus group research lies in the fact that, compa-
red to other methods such as e.g., in-depth interviews, it is often a simple and 
quick	method	to	collect	specific	qualitative	data	from	several	respondents	at	
once (Lucassen and Ode Hartman, 2007). Guided and interactional discussions 
can generate rich details of complex experiences and reasoning behind e.g., 
actions, assumptions, values, emotions, perceptions and behaviors of individuals 
(Britten, 1995). 

A guide is created prior to the focus group discussion, with the aim to remain 
focus. The guide included elements concerning customer behavior, needs and 
desires,	in	relation	to	fish	consumption	and	the	interviewees’	view	on	bycatch.

By conducting a focus group, it allows for explicit use of interaction in the group 
to collect data and insights that are less accessible without that interaction, 
such	as	motivations	behind	consumption	of	fish	(Lucassen	and	Ode	Hartman,	
2007). Participants are encouraged to share their experiences and ideas. Mo-
reover, participants also try to understand each other’s experiences and will 
respond to them. It is a process of sharing and comparing among the partici-
pants, leading to a broad exploration of the topic. A focus group does not have 
the goal to reach a consensus (Krueger and Casey, 2015), but rather explore and 
discuss a topic together.

The moderator begins the focus group with introducing the theme, the house 
rules and should stress that there is no right or wrong answers. After an in-
troduction of the researchers and the participants, the moderator launches an 
icebreaker, i.e., a non-threatening opening question (Lucassen and Olde Hart-
man, 2007) or activity/task. At the beginning of the focus group, the moderator 
asks	the	attendees	to	write	down	their	thought	on	the	current	Danish	fishing	
industry, along with their perception on bycatch. They are also asked to make a 
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selection	from	50	printed	pictures,	that	represents	the	Danish	fishing	industry	
and	bycatch	to	them	(see	Appendix	8).	Simply	put,	this	activity	has	the	purpose	
to kick off the participants’ involvement in the subject. 
While conducting the focus group, the moderator should encourage partici-
pants without being threatening or over-involved. In this project, focus group 
participants should feel at ease and comfortable to answer freely (Lucassen and 
Olde Hartman, 2007).  
Besides the moderator, an observer is present as well. The observer collects 
information about non-verbal communication and interaction between partici-
pants (Britten, 1995). This is done by the use of observation notes. The personal 
data of the participants, the arrangement of the room, the atmosphere, informa-
tion on the group process, degree of concentration and participation of all par-
ticipants are noted here. To the researcher(s) the role of the observer might be 
valuable later on, as this can help later on in the analysis, by describing events 
that are not recorded or transcribed.
 
Like the interviews, the focus group is also recorded and transcribed afterwards. 
While analyzing, it is important to stress that one should not strive to quantify 
or generalize too much, by being aware that the outcome is representative of 
the particular group and should therefore not generalized as applying to all 
potential consumers (Lucassen and Olde Hartman, 2007). 
 
In comparison with an individual interview, the researcher has less control over 
the situation and participation level of participants is not equally distributed. 
Discussing sensitive topics such as health, ethicality, sexual preferences might 
become	superficial,	seeing	as	people	are	often	 inclined	to	avoid	these	topics	
and might give politically correct answers when in a group.

The aim of the focus group and the overall topic in the focus group guide, is to 
unfold	participants’	perception	of	the	fishing	industry,	patterns	of	consumption,	
motivations	behind	consuming	fish	and	attitudes	toward	bycatch	in	a	consump-
tion perspective.

7.5. Mapping

According to Cosgrove (1999), mapping can be done through visualization, con-
ceptualization, representation or creation of spaces explicitly and/or graphi-
cally. In relation to this project, mapping is a useful tool when examining the 
fishing	industry,	the	role	of	bycatch	within	the	sector	and	the	perception	of	the	
audience group in this context. Creating maps function as a way of organizing 
complexity or finding	clarity	in	chaos. This sensemaking process is called synthesis 
and	aims	to	find	connections	or	themes	in	the	existing	data	to	unveil	any	under-
lying meanings of the subject. 
As	described	by	Kolko	(2010),	fieldwork,	theory	and	evaluation	data	can	be	seen	
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as the systematic input to the research, however it does not provide the neces-
sary whole by itself (Kolko, 2010). By introducing synthesis in this project, we 
aim “to	organize,	manipulate,	prune,	and	filter	gathered	data	into	a	cohesive	struc-
ture for information and knowledge building.” - Kolko (2010). 
 
Synthesis	 is	 frequently	 performed	 behind	 the	 scene	 and	 hidden	 from	 view,	
where the designer/researcher begins identifying the relations between actors, 
moves around content and have the opportunity to draw, sketch or note down 
findings	(Kolko,	2010).	Mapping	in	this	project	are	both	used	for	internal	and	
external	communication	and	analysis.	By	putting	all	findings,	data	and	 infor-
mation on paper, making it tangible, content can be freely moved and gives the 
possibility to see an entire set of data at once (Kolko, 2010). However, as the re-
search/design process might be obvious for the designer, it can be unapparent 
for someone who is not involved in that process. In this research, the aim is to 
include the reader in the process of synthesis. Hence, a variety of maps, sketches 
and/or	findings	are	presented	throughout	the	report,	to	step	away	from	merely	
showing the point of departure and end result, but to create an understanding 
of the research/design process as a whole. 
Taken this in mind, not all maps are presented throughout this paper, as some 
maps are not of great relevance to the reader, hence it does not contribute to 
the understanding of the research/design process. Initial maps, overviews and/
or sketches in early stage research are not show in the report, however, they can 
be found in appendix 9. The illustration below gives an understanding of what 
kind of maps synthesis methods are used throughout the thesis project, when 
they are created and where they are shown.

Data used in mapping processes are gained from experiences and memories as 
well as empirical data from observations, interviews and/or focus groups. Ho-
wever, all data is processed by the mapmaker, the researcher, keeping in mind 
that researcher maps are affected, consciously or unconsciously, by individual 
interpretation (Cosgrove, 1999).

Figure 17 / Steps of mapping 
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Situational	mapping
Elements from situational analysis by Adele Clarke (2009), are applied in the 
research process as a mean to open analysis of literature and empirical data. In 
the following paragraph this mapping process will be explained and discussed.
 
In the situational mapping process, both messy maps, ordered- and relational 
maps	were	made.	By	creating	these	different	maps,	the	research	field	began	to	
unfold	along	with	the	findings	from	the	empirical	data	that	serves	as	the	back-
bone of the study.
The	maps	unfold	different	discourses,	giving	insight	into	the	various	fields	of	
practices and highlighted political, cultural and economic elements of the topic 
and their interrelations. The situational mapping provokes the researcher(s) 
to see things afresh and gives the opportunity to make a situation visual and 
switch between maps (Clarke, 2009).
 
As Clarke (2009) explains, it is important as a researcher to acknowledge that 
situational maps will not cover absolutely everything in a situation. The aim of 
the	mapping	process	is	not	to	fill	in	the	blanks,	but	to	thoroughly	investigate	
the situation of inquiry (Clarke, 2009). After the initial research phase, messy 
maps	were	made	to	capture	the	findings	of	the	data	and	the	complexities	that	
unfolded throughout, by combining research with empirical data on e.g., byca-
tch,	legislations	and	economic	and	cultural	aspects	within	the	fishing	industry.	
 
To get a more organized and structural overview, ordered maps were created 
after the messy maps. The complexity of the research, which may seem over-
whelming, made creating ordered maps a time-consuming task.
 
Situational	mapping	seeks	 to	 identify	and	analyze	 relations	between	various	
elements of the situation at hand. According to Clarke (2009), this step is called 
relational	mapping	and	according	to	Kolko	(2010)	it	can	be	defined	as	concept	
mapping. Doing a quick and dirty relational analysis, based on the previous 
maps, can serve as an eye-opener and can expose unveiled relations (Clarke, 
2009).	Sometimes,	relational	maps	were	directly	created	while	making	the	or-
dered maps. In order to create a clear overview, and thus an overview of the 
field,	 it	was	necessary	 to	 include	and	 reveal	 the	mutual	 relations.	By	having	
overviews	of	the	field,	different	themes	can	surface	and	the	process	of	analyzing	
has practically begun.

7.6. Business Model Canvas

For this project we have decided on the BMC as the outline/framework of ana-
lysis. The BMC is a method that, similar to situational mapping, can provide an 
overview for a larger scale of complexities in organizations. By identifying and 
highlighting	specific	areas,	it	can	be	subject	for	deeper	analysis	with	the	aim	to	
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Figure 18 / Business Model Canvas
The nine building blocks of the 
Business Model Canvas 

explore possible value creation. Both ways will be represented in this project. 
A BMC goes through nine steps that allows the user to “... describe the rationale 
of	 how	an	organization	 creates,	 delivers,	 and	 captures	value” - Osterwalder and 
Pigneur (2010).

A BMC include nine steps of analysis, explained in the following section. 

1.	Customer	Segments
This	section	is	about	defining	the	different	groups	of	people	or	organizations	an	
enterprise aims to reach and serve. Understanding the target audience, which 
an organization serves, is key in order to target the right segment (or segments) 
of users and satisfy them as best as possible. An organization should be cons-
cious of who to target and who to ignore, as a key part of structuring their 
business model.
 
2. Value Propositions
In order to satisfy the customer segment(s) you need to provide them with a 
service or product. The Value Proposition describes what need this service or 
product	is	fulfilling	and	what	kind	of	value	it	brings	the	customer.
 
3. Channels
So,	 how	 are	 the	 customers	 being	 reached? Through its Channels; distribution, 
communication and sales a company is able to interact and deliver the Value 
Proposition to its customers. This part of a business model is particularly im-
portant to customers’ experience, as it is through these Channels the customer 
meet the company and its services.
 
4. Customer Relationships
There are many ways to maintain relations to the customer, from personal 
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hands on interaction to fully automated procedures. This is important to consi-
der	when	reflecting	on	what	type	of	relationship	a	company	wants	to	establish	
to its customers and what the aim of this relationship is e.g., customer acquisi-
tion, customer retention or boosting of sales. 
 
5.	Revenue	Streams
A Revenue Stream is required to make money, but there is more to it than that. A 
revenue can be secured through multiple one-time transactions or an ongoing 
flow,	 such	 as	 subscriptions,	 memberships	 or	 customer	 support.	 The	 Revenue 
Stream also needs to be a balance of what the costs a company have versus 
how much customers are willing to pay. The pricing of services can vary from 
fixed	list	prices,	bargaining,	auctioning,	market	dependent,	volume	dependent,	
or yield management.
 
6. Key Resources
By looking at the Key Resources, a company can describe what its essential as-
sets are in running a successful organization. This is what makes them able 
to deliver its services to the market. “Key	Resources	 can	be	physical,	 financial,	
intellectual,	or	human.	Key	Resources	can	be	owned	or	leased	by	the	company	or	
acquired from key partners” - Osterwalder and Pigneur (2010).
 
7. Key Activities
So,	what	is	needed	to	be	done	to	make	the	business	work	and	put	the	Key	Resources	
into providing the Value Proposition to the customers? (Osterwalder & Pigneur, 
2010) categorize Key Activities as either production and manufacturing of goods, 
problem	solving	such	as	consultancy	or	management	and	finally	by	designing	
platforms and networks for the convenience of others.
 
8. Key Partnerships
Through partnerships, companies can create alliances to optimize their busi-
ness	models,	reduce	risk	or	acquire	resources.	Strategic	alliances	can	be	formed	
by non-competitors to aid one another. The same goes for coopetition, only this 
is an alliance between competitors. In joint ventures, companies can cooperate 
to create new businesses. The most commonly known partnerships might be 
buyer-supplier relationships, where companies buy supplies from other compa-
nies to ensure its own production.
 
9.	Cost	Structure
This step is about examining the costs of maintaining the business and the ex-
penses of the above-mentioned steps. By doing a BMC, it allows you to look at 
optimizing	each	step,	in	terms	of	financial	resources	(Osterwalder	and	Pigneur,	
2010).

These previously mentioned nine steps will be applied and used as a frame for 
analysis, an approach we have found to be complementary when combined with 
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the approaches of situational mapping. Firstly, we will go through the broader 
case of the Port of Hanstholm using BMC. This approach allows us to further fo-
cus	two	additional	BMC’s	specifically	revolved	around	bycatch,	and	the	potential	
of	value	creation,	in	a	retail	perspective,	and	finally	the	Value Proposition from a 
consumer perspective.

7.7. Personas

Creating commercial products, meaning to serve thousands maybe even milli-
ons	of	people,	can	be	a	difficult	task	(Grudin	and	Pruitt,	2002).	Therefore,	several	
user-centered approaches are introduced in the practice of its development.
 
New product and concepts may seem useful to a new user group, but if the tar-
get users are wrongly represented, these become useless. Therefore, participa-
tory methods are introduced with the aim to raise the level of user participation 
(Grudin and Pruitt, 2002) and go beyond information gained in traditional desk 
research.
 
In this project, the technique of personas is used to seek for the target audience 
in	unfolding	the	business	potential	for	bycatch	in	the	Danish	fishing	industry.	
By using personas, we step away from merely creating realistic scenarios to re-
flect	on	a	specific	situation.	Designers/researchers	who	work	with	personas	are	
provoked to take social and political aspects in mind, often neglected in product 
development processes. Designers become more engaged and thus personas 
can be used as a powerful tool to open important dimensions of a representa-
tive participant (Grudin and Pruitt, 2002). 

“Personas	are	fictional	people.	They	have	names,	 likenesses,	clothes,	occupations,	
families,	friends,	pets,	possessions	and	so	forth”	- Grudin and Pruitt (2002). Grudin 
and	Pruitt	(2002)	also	state	that	personas	have	demographic	specifications,	life	
stories, life purposes and much more data that scenarios can be built on (Gru-
din and Pruitt, 2002).  Being politically correct is not the aim of using personas 
according to Cooper (cited in Grudin and Pruitt, 2002), the aim is being realistic 
and therefore stereotypes and prejudice can in some cases create a more gene-
ralizable outcome.
 
Today, personas are a common used tool and are seen everywhere and used 
broadly in a development process (Grudin and Pruitt, 2002), creating a strong 
focus on the targeted user. The personas in this research are based on demo-
graphic statistics, empirical data and elements from Design Thinking. Observati-
ons, interviews, literature research, mapping processes and so on contribute to 
build a realistic and detailed persona.
 
Personas	highlight	a	specific	target	audience	but	finding	the	right	persona	or	
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group of personas can be challenging (Grudin and Pruitt, 2002). While creating 
personas,	every	choice	can	influence	the	outcome	of	the	persona,	this	outcome	
will affect the composition of the target group, in this case the focus group 
participants, which should be taken into account throughout the development 
process and thus end result.
 
Another risk to the use of personas is potential overuse in the developing pro-
cess. This may lead to the replacement of other user centered methods and 
reflections	of	the	empirical	data.	The	overuse	of	personas	can	result	in	over-ex-
tending. Over-extending means that personas are being stretched to other con-
texts than its original intend, such as other organizations or concepts. 
 
In this project, multiple personas are based on empirical- and literature rese-
arch,	including	statistics	on	fish	intake	in	Denmark	and	serve	as	the	foundation	
to selecting the focus group participants

Summing up

A case study design is applied to serve as contextualizing the research and data 
collection	within	the	fishing	industry.	It	serves	as	a	stepping	stone	for	further	
research and inspiration towards shaping the methodology of this project. The 
case study was based on both literature- and empirical data and provides in-
sights,	 inspiration	 and	 understandings	 to	 the	 complexities	 of	 the	 fishing	 in-
dustry and its current developments. Field observations, interviews and a focus 
group discussion has also part of the empirical research and data collection. 
Field observations were conducted in both Denmark (Port of Hanstholm) and 
The Netherlands (IJmuiden Harbor). Semi-structured interviews were conducted 
with	five	professionals	within	separate	fields	of	the	Dutch	and	Danish	fishing	
industries. Personas	are	created	to	reveal	and	get	insight	in	which	fish-	and	po-
tential bycatch consumers to target for the focus group. 
The focus group discussion has collected data on the target audience and their 
behavioral	patterns,	their	needs	and	desires	in	relation	to	the	fishing	industry,	
their	 consumption	of	 fish	 and	 a	market	 potential	 of	 bycatch.	Obtaining	data	
from both literature- and empirical research can become complex and confu-
sing. Therefore, mapping processes are used to synthesize and find	clarity. 
To create transparency in the research/design process, maps, sketches and/or 
findings	are	presented	throughout	the	report,	given	their	relevance	to	the	rea-
der. Knowledge from empirical data serve as foundation to BMCs, presenting 
the	complexities	of	the	fishing	industry	as	an	organization,	as	well	as,	showing	
the desired organizational approach when delivering, creating and maintaining 
value in both retail- and consumer related perspectives. 
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This section has focused on methods and their contribution to this research. Why 
and how	they	are	applied	in	practice	and	what	requirements,	benefits	and	disad-
vantages they bring to the methodological framework. The next chapter will present 
the theoretical framework.
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Chapter 8

Theoretical framework

 The theoretical framework in this project consists of Design Thinking as 
an overall framework along with Multiplicity by Annemarie Mol (2002). A sum-
marized explanation of the theories and how they are applied to the project will 
be presented in the following section. 

8.1. Design Thinking

Design Thinking applies the principles of design to a broader set of innovation 
challenges in business, government and society (Brown, 2014). The Design Thin-
king process gives an opportunity to provide creative and innovative solutions 
to	difficult	problems,	also	known	as	wicked	problems.	A	wicked	problem	can	be	
difficult	to	solve	due	to	 incomplete,	changing	or	contradictory	circumstances,	
which	are	often	difficult	to	even	recognize.	Wicked	problems	are	often	made	of	
social complexities with no particular point of passage, as a result, solutions to 
such problems often reveal or create other problems (VIA uc, 2014). In this pro-
ject, the wicked problem and point of departure is the landing obligation, with 
its implications on bycatch and how these can be addressed in a highly complex 
system. Design Thinking offers a solution-oriented approach and takes a current 
situation, service or product, and adapts it to the needs or desires of the receiver. 

Due to the revolution of the internet, the world has become smaller and brings 
people closer. It presents an opportunity to share perspectives and create new 
ideas as never before. According to Brown (2009), this was the period where 
integrated, holistic innovation came to life. Today, innovations are no longer ba-
sed	on	single	disciplines.	Different	fields	are	combined	and	expertise	is	shared,	

Figure 19 / Problem solving 
Design Thinking process offers 
a solution to wicked problems
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leading to new choices in integrated innovations. This is what Brown refers to 
as creative collaboration (Khosla Ventures, 2014).
 
The	 first	 principle	 of	Design Thinking is to solve problems. As Brown (2009) 
stresses, Design Thinking can be applied to problem solving on a business (stra-
tegic) level, governmental issues or social problems. This principle encourages 
divergent thinking and creation of new choices that differs from traditional 
problem solving. Thinking in integrated and holistic ways, in other words, in-
tegrative thinking, is the second principle of Design Thinking. This allows the 
designer to hold multiple tensions in his/her mind at the same time, while 
beginning to create solutions to resolve all tensions. Desirability, feasibility and 
viability are key.  
 
“Using	 designer’s	 sensibility	 and	methods	 to	match	 people’s	 needs	with	what	 is	
technologically feasible and what a viable business strategy can convert into custo-
mer value and market opportunity” - Brown (2009).
 
In his TED Talk, Tim Brown describes how innovation traditionally have been 
convergent e.g., by choosing one of several options and applying it to a pro-
blem. By applying Design Thinking as a framework, an analysis is not about dis-
secting	a	specific	subject	or	a	specific	solution.	Design Thinking is divergent and 
human-centered in the sense that it opens up the needs of the receiver and 
attempts to create meaning and value from that standpoint through a variety 
of options on how these can comply with real-life scenarios (Khosla Ventures, 
2014).	As	is	the	case	for	this	project	-	by	working	towards	opening	the	field	for	
opportunities that are desired, feasible and viable, attempting to reveal a mar-
ket potential for bycatch based on the needs and desires of consumers. In short, 
Design Thinking	is	focused	on	asking	the	right	questions,	rather	than	finding	one	
perfect answer (Khosla Ventures, 2014).
 
By	 examining	 bycatch	 across	 the	 chains	 of	 the	 fishing	 industry,	many	 actors	
emerge, both human and non-human. Innumerable individuals, groups and 
things	can	be	found,	that	influences	bycatch	and	the	potential	use	of	it.	Bycatch	
can	also	be	seen	as	a	problem	of	wicked	character	since	it	is	difficult	to	des-
cribe as a whole and there is not one conceivable truth on how to address the 
challenges it brings. 
 
VIA University College (2014) has created an applied model that origins from 
the Design Thinking theory, which can be used in a design/innovation process. 
Within this Strategic Design Practice 5F model, there is more focus on the actual 
activities involved in the Design Thinking process, on the business viability and 
the	implementation	of	ideas.	The	design	process	consists	of	five	phases	and	is	
shown on the next page.
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This project focuses on the potential for value creation of bycatch, by offering 
an	alternative	approach	to	the	current	field	of	research.	By	adapting	the	first	
three steps of the 5F model, the aim is to complement further research efforts 
in	this	field.	The	aspiration	is	to	serve	as	a	foundation,	or	pilot	study,	before	ap-
plying the remaining fulfilling and fabricating steps of the 5F model.  
 
This project concludes with completing the form phase, to give an understan-
ding if and how	bycatch	can	deliver	value.	So,	 for	 this	project,	 the	first	 three	
phases; finding,	framing,	and forming, will be taken into account in the design 
(thinking)	process.	The	finding	phase,	includes	an	exploratory	research	to	iden-
tify the problem, by creating a deep understanding of the characteristics of 
the	field	such	as	prevailing	economic,	technical,	cultural	and	social	conditions	
within	the	fishing	industry.	The	second	phase,	the	framing	phase,	is	a	process	
that focuses on the understanding of the (core) problem by seeing the problem 
from many perspectives and understanding possibilities as well as restrictions 
(VIA uc, 2014). As Brown (2014) explains in his TED Talk, it is about asking the 
right questions and thinking divergently. The point of departure in the desig-
ning process is the questions and those need more attention and thought than 
specific	answers.	
 
The	third	and	in	this	study	the	final	phase,	is	the	forming	phase.	Here,	new	ideas	
are generated, developed and communicated. By introducing co-creation to the 
design process, potential customers and consumers are being brought into the 
design process, this will typically also be the phase in which to explore current 
and future user needs. In this project, co-creation is implemented throughout 
the use of focus groups. It is acknowledged, that this is the foundation of co-cre-
ation. Integrating user perspectives becomes increasingly important with the 
inclusions of the remaining two steps of the 5F Model. 

Figure 20 / 5F model
VIA’s	 Strategic	 Design	
Practice 5F model
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The	phases	of	the	Strategic	Design	Practice	model	are	iterative, as it allows the 
researcher/designer to move back and forth between phases as needed. This is 
also why the chronology the process should not be taken too literal. An iterative 
approach relates to abductive sensemaking, allowing the researcher to present 
new knowledge and new insights throughout the project (VIA uc, 2014) and is 
applied to the process of this thesis project.

8.2. Multiplicity

Within this research, the theoretical input by Annemarie Mol (2002), Multiplicity, 
is	 used	order	 to	 unfold	 the	multiple	 realities	 and	 enactments	 of	 the	 fishing	
industry.	 In	order	 to	understand	and	explore	 this	field	 in	 the	perspectives	of	
each research participant, contributing to the framing phase that focuses on the 
understanding of the (core) problem, seen from many perspectives. 
  
By	exploring	the	fishing	industry	through	different	patterns	and	themes	in	the	
perspectives of the research participants, as described in methodological frame-
work, the term ontological Multiplicity	becomes	of	relevance.	The	fishing	indus-
try is multiple while also being one, meaning there is not one distinct reality to 
the same object or subject. According to Mol (2002a), the aim of using Multipli-
city is not necessarily to explore all perspectives of the same situation, object 
or practice, but to describe and explain the situation through its interaction in 
different	practices,	in	this	case	throughout	the	different	patterns	of	the	fishing	
industry.
 
A common way of thinking is the world consist of one conceivable truth, hence, 
everybody	 should	 perceive	 the	 fishing	 industry	 similarly.	Mol	 (2002a)	 argues	
that	ontology	 is	not	about	fixed	 things	 in	 the	world,	 instead	ontologies	 take	
shape through daily practices. Mol (2002a) states that you can create multiple 
realities when you understand situations or objects as things that are mani-
pulated in practice and not only by understanding a situation or object as the 
point of interest (Mol, 2002a), as visualized by the illustration on the right.
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In her book The Body Multiple, Mol (2002b) describes the case of a patient suf-
fering from arteriosclerosis in the leg, to understand what a philosopher can 
learn from such a disease. By allowing patients to speak about experiences with 
their illness, they acted as if they were their own ethnographer (Mol, 2002b). Mol 
(2002b) not only spoke to patients, but also doctors in the polyclinic, surgeons, 
pathologists and biomedical scientists. They all had their own way of dealing 
with	atherosclerosis	(Mol,	2002b).	In	this	study,	several	field	experts	with	diffe-
rent backgrounds have been included, varying from a Teaching Associate Pro-
fessor and an Associate Professor from Aalborg University, a Program Manager 
at the Wageningen Marine Research department, the Technical Administrator at 
the Port of Hanstholm, the chairman of the Hanstholm Fishermen’s Association 
and consumers. By including these actors, it uncovers perceived realities within 
politics,	science,	innovation	management,	fisheries,	retail	and	consumer	sector	
which	contributes	to	understanding	their	reality	within	the	fishing	industry.	
 
According to Mol (2002b), a subject is never one thing. The understanding of 
the landing obligation and its consequences, may differ depending who is as-
ked. According to politicians it can be seen as a legal framework to motivate 
fishermen	to	fish	more	selectively.	The	landing	obligation	for	a	fisherman	can	
be seen as a legislation that affects their income negatively by restricting their 
practices. It can also be seen from a consumer perspective, where the landing 
obligation may be seen as a set of rules to lower waste and thus create a more 
sustainable industry. Besides these examples, the landing obligation can have 
even more manifestations. 

Figure 21 / Seeing the full 
elephant
From the parable of the 
blind men and the elephant
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Patients, researchers and doctors have their own perspective on diseases (Mol, 
2002b).	And	thus,	politicians,	researchers,	fishermen	and	consumers	have	their	
own	perspective	on	e.g.,	the	fishing	industry,	landing	obligation	and	bycatch	as	
well. In Mol’s study, the doctor, the patient and the researcher all interpret arte-
riosclerosis from their own perspectives. Mol criticizes this by indicating we lose 
sight of the physical reality of the disease. The disease disappears behind all its 
interpretations (Mol, 2002b).
 
A disease is something that is performed or done	in	a	certain	specific	practice,	
such	as	a	doctor’s	office.	The	performance or doing is essential to Mol’s approach. 
The result of this way of thinking is that there is a change in thinking about 
illness: it is no longer an isolated thing, but a combination of actions in a given 
context (Mol, 2002c).
The performance of e.g., the landing obligation, is reminiscent of the theatre. 
For example, there may be a script or improvisation when performing within the 
framework of the landing obligation. 
Fishermen act according to their usual practices, as their (unwritten) script. 
Sometimes	a	fisherman	has	to	improvise	due	to	unexpected	weather	circum-
stances or undesired catch composition (for instance high rate of bycatch). Mol 
(2002c) sees advantages and disadvantages in this metaphor for her theory, 
since the metaphor of the theatre suggests, that there is also a place behind the 
scenes, where the real reality is found. That is not the case, as everything is reali-
ty (Mol, 2002c). For this performing Mol uses the term enact. Enactments suggest 
more	flexibility:	how	something	is	perceived	is	changeable	and	depends	on	the	
practice in which it is realized and manipulated. Therefore, enactment can dif-
fer	from	one	practice	to	another	(Mol,	2002c).	Enactments	take	on	a	fluid	form;	
the similar and dissimilar ontology of realities is a continuous and also absent 
manipulation	of	reality	where	things	are	not	defined	by	boundaries,	time	and	
accessibility, nor associated through relations (Mol and Law, 1994).

The following illustration gives an understanding of the research design of 
this study. It gives an overview of what steps are taken to answer the research 
question, along with an insight on which  and where the various methods and 
theoretical frameworks	are	applied	in	the	first	three	phases	of	the	Strategic	De-
sign Practice model. 

The thesis process is illustrated as a linear process, however, the process of this 
work has been iterative, as explained previously, in 8.1 Design Thinking.
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Figure 22 / Research design 
Steps	within	the	research	process
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Summing up 

Design Thinking	provides	creative	and	innovative	solutions	to	difficult	challen-
ges, wicked problems, within business, government and society. In this case, De-
sign Thinking	is	applied	in	the	fishing	industry	due	to	the	implementation	of	the	
landing obligation and in relation to challenges regarding bycatch. The comple-
te	Strategic	Design	Practice	5F	model	process	goes	through	5	phases,	however,	
this	project	goes	through	the	first	three	phases	only.	Starting	with	the	finding	
phase	that	seeks	to	create	an	understanding	of	the	fishing	industry	in	general	
and	identifies	the	problems	within.	From	here,	the	framing	phase	is	being	in-
troduced, that focuses on the understanding of the topic of inquiry and (core) 
problem. It is important to seek for many perspectives on the topic and related 
problem, in order to understand possibilities as well as restrictions. Within the 
framing phase, the theoretical framework on Multiplicity is implemented to un-
fold	the	multiple	realities	and	enactments	on	the	fishing	industry.	Seeing	the	
fishing	industry	through	different	perspectives	leads	to	the	understanding,	that	
the	fishing	industry	cannot	be	perceived	as	one	fixed	situation.	The	reality	of	
the	fishing	industry	takes	shape	through	daily	practices,	where	actors	perform	
and enact with practices in the industry. The understanding of the Multiplicity 
of	the	fishing	industry	derives	from	perceptions	of	the	industry	from	empirical	
data. This will serve as a stepping stone into the third phase of the 5F model, 
the forming phase, to unveil if and how potential value creation of bycatch can 
increase. Potential customers are brought into this process, to understand their 
behavior, needs and desires, aiming at learning if and how bycatch can be intro-
duced to the current market to create business value. 

Having presented the context, methods and theoretical framework used in this 
project in the chapters above, the empirical	findings and analysis of the project’s 
empirical data will be presented in the following chapter.

THEORETICAL
FRAMEWORK

78



THEORETICAL
FRAMEWORK

79



Chapter 9

Empirical findings

Key	findings	from	the	project’s	
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Chapter 9

Empirical findings

	 This	section	presents	the	key	findings	from	the	project’s	empirical	re-
search.	Key	aspects	of	the	data	from	fields	observations,	 interviews	and	a	fo-
cus group have been gathered and will be presented in condensed summaries, 
leading into the case study description, in order to give the reader an overview 
of the outcomes from the different methods conducted throughout the project. 
The	aim	is	to	present	the	findings	to	allow	the	reader	to	understand	how	the	
field	of	research	have	been	opened	up	and	how	the	different	methodologies	
have contributed to the project’s analysis. Elements of the interviews have been 
sorted from the summaries, however, complete transcripts are available in ap-
pendix 1, 2, 3, 4 and 5. The complete focus group transcript can be found in 
appendix 6. 

9.1. Field observations

Specific	observation	days	were	initially	not	at	part	of	this	project’s	methodology.	
However,  by visiting the Port of Hanstholm three times and visiting IJmuiden 
Harbor (Holland) once, one could argue that experiences derived from those 
trips, have contributed to understanding the complexity of activities at these 
harbors. As a result of this, notes and pictures from the visits are rewritten as 
observation summaries after the visits.
 
The observations were conducted both singlehandedly at the Port of Hanst-
holm and at the IJmuiden Harbor, as well as, one (improvised) tour, guided by 
the Technical Administrator Peter Nyman, at the Port of Hanstholm. It was the-
refore also chosen to summarize these observations as written narratives from 
the researchers’ point of view. As Hansen (Appendix 5) expresses, even people 
who live in the nearest towns (to Hanstholm red.), knows very little about the 
fishing	industry	and	activities	at	the	harbor.	The	choice	was	made	to	express	
the observations in a sense that allows the reader to learn the experiences of 
the researchers. By gathering observation data as narratives, it describes both 
the case of IJmuiden- and the Port of Hanstholm more vividly and unveil some 
of	the	complexities	that	can	be	experienced	when	stepping	into	such	a	field	of	
research, as opposed to simpler observation notes. 

9.1.1. The Port of Hanstholm

When	driving	to	Hanstholm	from	a	southern	direction,	the	first	thing	that	meets	
you at the end of the dunes of the National Park of Thy, are the walls and buil-
dings of the harbor that are almost stretching out into the rough waters of the 
North	Sea.	On	top	a	hill	 lies	the	village	itself,	tucked	away	from	the	sea.	The	
village was not visited during the trips. 
At the entrance to the harbor you cannot help to notice some kind of activity - 
whether it be from the local supermarket or workers driving around in forklifts 
and	trucks.	Even	though	the	first	trip	began	at	5	in	the	afternoon,	where	fishing	
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activities have gone silent, you can still sense a that there is activity all over the 
place.	When	stepping	out	of	the	car,	the	first	thing	that	hit	is	the	smell	of	the	
sea	and	fish,	after	that	you	notice	the	rough	wind	and	the	roaring	sound	of	the	
waves crashing at the walls of the harbor. 
 
There are many different types of buildings located at the harbor. Figuring out 
that the logistical system can be quite overwhelming, completely impossible at 
first.	You	find	both	public	and	private	auction	houses	and	cafeterias	adjacent	to	
storage buildings and repair shops. The public auction house was visited during 
the guided tour by Peter Nyman. The public auction halls were almost emptied 
at	that	time	and	cleaning	practices	had	started.	All	that	was	left	were	wet	floors,	
endless	stacks	of	empty	fish	boxes	and	only	a	few	full	fish	boxes,	waiting	to	be	
transported. Regardless of the empty auction halls, evidence of activity earlier 
in the day was clear to see. 
The	(storage	of)	fish	boxes	has	a	big	role	in	the	logistics	and	success	of	the	har-
bor and this seemed to be, to the untrained eye, where the most obvious system 
was	found.	In	the	halls	you	can	find	towers	of	about	5	meters	of	fish	boxes	in	
different colors, depending on their ownership and purpose. In here forklifts 
pass by constantly and there are warning signs all over the place, in order to 
prevent accidents. 
 
Mainly three types and sizes of vessels are found all across the harbor. Along 
the	quays	you	see	fishermen	by	the	docked	vessels	cleaning	up	and	organizing	
nets.	Seagulls	flock	the	area	to	eat	the	scraps	that	come	from	the	boats.	The	
sizes of the vessel might seem underwhelming, when compared to the images 
of the massive trawlers often shown on TV.   
Around the harbor lies several cafeterias, that cater to guests as well as wor-
kers on the harbor. Probably mostly the latter, seeing as cafeterias open at 5 in 
the morning and closes at 3 in the afternoon, hardly the ideal hours for casual 
visitors.
 
The harbor is about to forego a large expansion, and this is a hot topic throug-
hout the local communities, as the area is also home to lots of leisurely activi-
ties	such	as	hobby	fishing,	photography	and	surfing.	But	for	now,	it	seems	as	if	
the plans will proceed as scheduled. This along with the many present workers 
and	visitors	of	different	nationalities,	tells	the	story	of	the	fishing	industry	still	
being king around these parts. As mentioned earlier, these visits were conduc-
ted	in	the	afternoon	when	most	fishing	activities	were	long	over.	Still,	the	har-
bor is home to massive amounts of activity even when after it has gone quiet. 
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Figure 23 & 24 / Observations 
Port of Hanstholm

FINDINGS

83



9.1.2. IJmuiden Harbor

Due to the built of a new sea lock in IJmuiden, which is to become one of the 
largest	sea	locks	in	Europe,	there	is	a	lot	of	passing	heavy	traffic	while	driving	
to	the	harbor.	Diversions	ensure	that	the	port	is	difficult	to	reach.	Upon	arrival	at	
the port, around 10 o’clock in the morning, the port is somewhat deserted, and 
it comes across as a desolated location. Industrial halls, rusted ships, neglected 
working-class	houses	and	what	looks	like	forsaken	eateries,	are	the	first	things	
that meets the eye.
 
IJmuiden	Harbor	is	segmented,	where	the	fishing	port	is	divided	in	two	quays	
with	mooring	possibilities.	Small	cutters	are	located	in	a	closed	part	of	the	har-
bor, not to be accessed by visitors. There is also a transport port, where mainly 
cargo ships and cruise ships are docked.
 
After a short walk along the quay, where a single, larger cutter is docked, the 
observation is stopped due to a scheduled interview with Program Manager 
Nathalie	Steins,	from	Wageningen	University.	The	interview	takes	place	at	the	
Wageningen	Marine	Research	institution,	located	at	the	harbor.	Steins	indicates	
to	go	to	the	information	point,	called	SHIP,	where	information	is	given	about	the	
new construction of the sea lock, about the port and its activities itself. While 
driving	to	SHIP,	through	the	industrial	area	of	the	port,	many	auctions	and	fish-
mongers are passed. 

There	are	two	types	of	fishmongers	found	across	the	harbor	area.	The	first	type	
offers	their	fish	for	auction	prices	and	sells	on	location,	meaning,	from	a	small	
store located in the halls where the auctions take place for both the retail/
wholesale sector and for the food service sector. Nearby restaurants, but also 
locals	and	passengers	can	buy	fresh	fish	from	those	small	in-house	fish	stores.	
The	second	 type	of	fishmongers,	 found	 in	 the	 industrial	area	of	 the	port	are	
more traditional. Meaning, they are located in a private store and not in-house. 
Those	fishmongers	buy	their	fish	directly	from	the	auction	houses	right	across	
the	road.	At	 the	fishmonger	one	can	buy	e.g.,	 fresh-	and	frozen	fish,	shellfish,	
crabs	and	freshly	prepared	fish.	
In front of the shops, signs with (daily/weekly) offers are placed. Almost every 
fishmonger	is	advertising	with	kibbeling,	a	Dutch	specialty	of	deep-fried	cubes	
of battered cod. Around 1PM, there is more action going on. The auction houses 
are cleaned out, employees are cleaning the halls with big hoses and workers 
who	are	on	a	break	go	to	the	fishmongers	for	a	quick	lunch.
In	the	visited	stores,	it	is	striking	that	both	commercial	fish	and	non-commercial	
fish	are	offered.	Under	the	heading	of	free-range	fish,	or	wild	fish in some cases, 
bycatch	is	offered	for	around	€5	per	3	kilos	(as	shown	in	figure	25).	
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Back	at	the	fishing	port	where	the	boats	are	moored,	it	is	noticeable	that	more	
cutters	have	been	docked	after	their	fishing	trips.	At	some	boats,	there	is	still	
some activity going on. Crew members are cleaning the cutters and restoring 
the nets. All cutters at the harbor at that time, are owned by different owners. 
Different	colors	of	the	boats,	names,	flags	and	sometimes	a	logo	on	the	cutters	
refer back to the owners.  
In	the	port	channel	for	the	bigger	fishing	boats,	it	is	only	possible	to	land	the	
catch directly on one side of the port. Those ships, which dock on that side, can 
immediately land their catch at an adjacent industrial hall.
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Figure 25 / Observations 
IJmuiden Harbor

Figure 26 / Observations 
IJmuiden Harbor



9.2. Interviews

Five expert interviews have been conducted for this project. One at Wagenin-
gen Marine Research department of the Wageningen University in the Nether-
lands, two at Aalborg University and the remaining at the Port of Hanstholm, as 
also described previously.
 
In	this	section	we	summarize	and	present	the	findings	from	these	semi-struc-
tured interviews. It is important to keep in mind that the summaries are based 
on written transcriptions of the interviews. This can limit the researchers’ bias 
and individual interpretation of the data by relying heavily on transcriptions. 
These	findings	serve	to	underpin	the	purpose	of	the	study	and	represents	the	
respondents’ points of view in relation to this project.

The following summaries will serve as an overview of the data, collected 
through expert interviews and will be used to view the research problem from 
various perspectives. They will follow in the same chronological order as they 
were conducted. Parts of the interviews have been sorted from the summaries 
but are available in the transcripts (Appendix 1; Appendix 2; Appendix 3; Ap-
pendix 4; Appendix 5. 

The interview with Nyman gave insight into the history and the many daily acti-
vities at the Port of Hanstholm. The port was build 50 years ago and has been a 
key factor to the development of the region, by e.g., supplying many locals with 
jobs. Due to its importance to the region it plays a big part in the everyday lives 
of the nearby inhabitants and the collective memory.
 
It	 is	the	biggest	harbor	in	Denmark	in	terms	of	revenue	of	fresh	fish	and	the	
third	 biggest	 in	 Europe.	They	house	 activities	 in	 industrialized	 fish	products,	
such	canned	and	frozen	products,	as	well	as	a	fish	meal	processing	plant.	The	
harbor is scheduled to undergo a big enlargement in the near future, where 
such activities should increase.
 
In	private	and	public	auction	halls	around	the	harbor	fish	are	sold	on	a	daily	ba-
sis. Private companies can rent buildings at the harbor, mainly used for storage, 
building	and	repairing	of	vessels,	processing,	auctioning	fish	and	administration.	
Fish is still being sold in an old-fashioned manner, where a buyer is present at 
the	auctions	to	check	the	quality	of	the	fish	himself.	There	are	several	offices	
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located across the harbor, which are vacated by buyers from all over Europe. 
The	price	of	fish	is	decided	by	the	highest	bidder.	A	lot	of	the	catch,	landed	in	
Hanstholm, goes all across Europe and because of the infrastructure and web of 
transportation,	a	fish	sold	today	can	be	in	southern	France	tomorrow	morning.

Vessels	from	Hanstholm	are	mainly	fishing	in	the	North	Sea	and	the	Baltic	Sea.	
During the interview Nyman gives a thorough explanation of the operational 
tasks	of	fishermen	onboard	a	vessel.	Being	a	fisherman	is	a	physically	deman-
ding	profession,	with	many	well-planned	tasks	to	fulfill	during	more	than	week	
long	fishing	trips.	
 
The administration of the harbor is involved with several research experiments 
and	initiatives	in	fishery.	Nyman	informs	of	several	projects,	focusing	on	stream-
lining	 fishing	 activities	 by	 for	 example	 experimenting	with	 storage,	 bycatch,	
monitoring	and	fishing	methods	onboard	vessels.	Due	to	rights	and	ownership	
of these projects, detailed information is not allowed for publication. 
He	explains	 that	finding	fishermen	 to	engage	 in	 such	projects	 is	not	always	
easy.	There	can	be	financial	incentives	and	compensations,	but	often	it	requires	
a	fisherman	with	a	degree	of	vision,	curiosity,	and	willingness	to	invest	time	and	
resources into the project.
In	his	view,	nowadays,	fishermen	have	to	be	more	open-minded	and	innovative	
because	the	industry	is	going	through	major	changes.	Nyman	believes	in	fisher-
men needing to change along with the industry, in order to secure their jobs and 
livelihoods in the future.
 
Nyman acknowledges the landing obligation as a regular challenge, mainly in 
terms of bycatch. He does not believe in completely minimizing bycatch-rates 
to	0%,	but	there	is	an		importance	within	securing	reasonable	profits	from	it.	
There is much complexity linked to the usability of bycatch and juvenile spe-
cies, and this is subject to lots of debate in harbors across Europe. The current 
possibilities,	is	by	selling	bycatch	and	juvenile	fish	for	fishmeal	and	fish	oil	used	
for	animal	feed,	cosmetics	and	medicine.	In	order	to	secure	future	fish	stocks,	
undersized species (juveniles) are not allowed for consumption, but still has to 
be landed as bycatch.

Besides from increased bycatch volumes, it is unclear how the landing obli-
gation	will	change	Danish	fisheries,	but	the	impact	will	certainly	be	big.	Due	
to regionally different markets and national legislations, changes will be felt 
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stronger in the north of Europe than in the south. Eliasen draws on the example 
of juvenile species being an integral part of the diet southern Europe, resulting 
in	a	less	strict	legislation	on	the	matter	regarding	fisheries	in	the	Mediterra-
nean	Sea.	Not	all	species	are	included	in	the	Danish	quota	system	because	of	
expensiveness	of	 research	and	data,	 so	only	commercially	 important	fish	are	
included in this system and allowed for catching.
There is a dilemma in protecting species via the quota-system along with the 
introduction of the discard-ban. This will result in big amounts of bycatch, that 
would otherwise be discarded. Due to limited storage capacity, this will cause 
fishermen	to	seize	fishing	activities	and	go	back	to	shore.	However,	discarding	
is	not	a	random	practice,	but	a	way	for	fishermen	to	adjust	their	catch.	Also,	the	
survival rates of discarding are naturally larger than landing species, that in 
some cases ends up being destroyed. To meet this challenge, Eliasen suggests 
a	 proposal	 for	 quotas	 on	 bycatch	 as	 an	 alternative,	 by	 allowing	fishermen	 a	
certain degree of bycatch. Naturally there should be established some kind of 
value for this to be a reality. The landing obligation can be viewed as a mean 
to collect data on the biomass in the oceans, without relying on reports by 
fishermen	themselves.	He	believes,	that	negative	public	attitude	and	discourse	
towards	the	fishing	industry	is	getting	in	the	way	of	fishermen’s	willingness	to	
report their bycatch and discard rates. He describes it as if it will highlight a 
problem the industry does not want to show. 
Although it can be limited through better technology, bycatch is unavoidable. 
Again,	he	describes	a	dilemma;	by	 law,	fishermen	are	not	 completely	 free	 to	
choose	their	fishing	gear	and	methods,	the	available	options	resembles	a	one-
gear-fits-all	solution,	potentially	getting	in	the	way	of	optimizing	bycatch-le-
vels.
 
It could be worth experimenting if introducing alternative species can work 
as a supplement to  quota and catches affected by future quota reductions. 
Danish consumers are, in his opinion rather conservative in their consumption 
of	fish.	He	highlights	the	retail-industry	as	the	key	actor	to	finding	and	creating	
markets	 for	alternative	species	and,	 that	such	 initiatives	are	most	efficient	 if	
retail-driven.	He	adds	that	in	Danish	supermarkets	10%	of	fish	products	goes	to	
waste, compared to 1-2% in most other food categories. Initiatives to a wider 
variety	of	uses	of	fish	and	shellfish	are	underway,	with	 Iceland	being	a	 fron-
trunner	in	experimenting	with	products	from	fish-waste.	This	is	mainly	due	to	
the position of large production companies with lots of efforts in innovative 
product development. He sees a potential for improving the quality of fresh 
fish,	but	also	in	improving	fishmeal-	and	fish	oil	products,	in	the	end	demanding	
more value from it.

The market for such products might be small and large technological invest-
ments are required, but Eliasen believes there is a potential market to be found 
or created. Fishermen have become very good at adjusting within the system 
and the old fashioned way is still a dominant mantra. There needs to be a proper 



incentive for innovation to happen, seeing as the retail market is highly com-
petitive.
 
There is pressure towards innovating in certain areas of the industry, such as 
better documentation processes, transparency and improved food security. But 
progress is slow seeing as mostly the largest and strongest companies are able 
to participate.
Even	though	he	holds	a	certain	affection	for	small	vessels	and	small-scale	fis-
heries, Eliasen does not neglect the effectiveness of larger vessels and compa-
nies,	because	they	have	the	financial	security	that	allows	them	to	experiment	
and improve. Improving the industry, small and large scale, is linked to creating 
an attractive profession for younger generations, not only as an income, but also 
a	profession	that	can	fit	modern	lifestyles.	By	making	the	fishery	and	asset	not	
only for the workers of the industry, but also the local communities, consumers 
and	tourists,	it	can	grow	to	fit	the	future	needs	of	society.

New	regulations	and	quotas	are	changing	the	Danish	fishing	industry	a	lot	and	
are	the	most	important	factors	to	the	recent	and	current	developments.	Smal-
ler	fishing	companies	cannot	afford	to	buy	quota	for	the	most	popular	species,	
which	puts	them	out	of	business.	The	Danish	fishing	industry	is	conservative,	so	
changes	do	not	come	easily.	For	this,	Nielsen	highlights	the	small	fishing	com-
munity of Thorupstrand as an example where smaller businesses have created 
a solution to thrive within the legislative boundaries. 
Part	of	the	problems	with	the	current	legislations	are,	that	there	is	conflict	be-
tween	practitioners	(fishermen)	and	scientists	(biologists,	researchers	and	po-
licy-makers), the clash between science and practice is evident throughout the 
industry.	Simply	put,	the	data	that	supports	policies	does	not	comply	with	the	
everyday	experiences	and	perceptions	of	fishermen.	The	fishing	industry	is	ge-
nerally	highly	influenced	by	a	minority	of	very	strong	actors	setting	the	agenda.
Nielsen	has	been	 involved	 in	 sustainable	management	efforts	 in	fishery	and	
explains,	 that	 there	are	many	current	projects	 in	 the	fishing	 industry.	He	has	
been	involved	in	research	concerning	the	Icelandic	fishing	industry	on	how	to	
develop tools to assess sustainability. On a more agricultural level much effort is 
also	being	put	into	selective	fishing	methods.
Fish	cannot	be	regarded	as	organic	unless	it	is	farmed	fish,	where	it	is	possible	
to	control	the	complete	lifecycle	of	fish	in	a	controlled	environment.	By	being	
part of this, his perspective has been directed towards how consumers perceive 
organic	fish,	the	potential	for	innovation	in	this	area	and	how	to	communicate	
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it	from	a	retail	perspective.	He	highlights,	that	communication	of	fish	products	
is key in these times of negative public discourses towards the industry.

The	modern	fishing	industry	is	changing	a	way	where	constant	mergers	of	ac-
tivities between companies are seen across sectors. Instead of specializing in 
separate	fields	 companies	expand	 their	fields	of	work,	 creating	new	markets	
within	the	industry.	One	way	that	is	apparent	is	via	an	increased	role	of	fisher-
men, not only at sea, but also by their involvement in processes after catch is 
landed.
Modern	fishermen	are	being	educated	in	more	areas,	taking	part	in	more	areas	
of	the	industry.	There	is	great	value	in	having	fishermen	who	are	informed	on	
what happens with the catch, by sharing their experiences with colleagues, na-
tionally, internationally and across sectors.
 
The	Dutch	fishery	 is	 in	 large	parts	 running	on	exemptions.	Pulse	fishing	has	
been the alternative to beam trawling, due to its reduced impact on the en-
vironment and its lower operational costs. Due to the fact that a majority of 
the	fishery	 in	Holland	are	made	up	by	Plaice	fishing,	pulse	fishing	and	beam	
trawling are the currently the only available methods.
The landing obligation is not fully implemented in Holland until next year, but 
also here is a need for exemptions. The bycatch rates of undersized Plaice are at 
about 25%, and since there have been a lack of solutions to address challenges 
of	the	landing	obligation,	Steins	believe	we	will	see	even	more	exemptions	and	
policy delays in this regard.

She	describes	 three	possible	 scenarios	when	 the	 landing	obligation	and	 the	
banning of discard is implemented:
1. There will be a potential for products made by quality protein from juvenile 

species;
2. Fishermen will be more inclined to illegally discard;
3. Bycatch-rates will increase.
 
Onboard	of	vessels,	fish	are	being	sorted	by	separating	individual	commercial	
species	and	bycatch.	The	landing	obligation	brings	a	specific	challenge	regar-
ding	the	storage	of	bycatch.	With	the	first	scenario,	Steins	explains	that	a	vessel	
would require two extra crew members, with the purpose of handling bycatch 
for quality proteins.
According	to	Steins,	the	landing	obligation	will	not	have	the	positive	biological	
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and ecological outcome claimed elsewhere, it is rather a moral solution to a 
moral problem – limiting waste of resources. Public negativity has put pressure 
on	policy-makers	to	provide	solutions	for	more	sustainable	fishing	practices.	By	
this,	provoking	images	of	fishermen	discarding	fish	at	sea	(which	she	explains	
as a trigger behind the landing obligation) will be limited, but the ecological 
impacts will remain unchanged (or maybe even worsened). The idea was to 
force	fishermen	to	fish	more	selectively,	along	with	putting	market	value	res-
trictions on bycatch. The problem is that it is hard to maintain authority control 
and regulate daily practices occurring at sea.
With	a	healthy	stock	of	Plaice	and	a	fishing	pressure	that	is	adapted	to	the	stock	
size, discarding should not be a problem for the stock, hence the moral solution 
and	not	a	biological	one.	Steins	emphasizes	the	challenge	of	fishermen	having	
to invest a lot to take part in innovation projects. Fishermen cannot afford to be 
projects owners themselves, they are more likely in paid employment as project 
participants.
 
Letting	 go	 of	 legislations	 on	 technical	 regulations	 by	 allowing	 fishermen	 to	
decide	 on	 gears	 themselves,	 could	make	 them	more	 flexible	 as	 to	 reducing	
bycatch.
There are also lots of experiments with cameras and monitoring, in order to 
make	recording	and	onboard	data	collection	easier.	But	there	is	a	lot	of	conflict	
regarding camera surveillance and the willingness to implement it.
There	is	a	potential	for	innovative	products	from	bycatch	and	fish	waste	to	be	
a supplement in feeding a growing population, but the volumes simply are not 
big	enough	to	support	an	industry	for	it.	Chain	integration	is	where	Steins	view	
the biggest potential for improvement in the industry, through communication 
across the sector is where successful innovation is made.

In	the	70’s	and	80’s	the	regulatory	framework	of	Danish	fishery	was	not	as	strict	
as	today.	Among	other	things,	fish	were	illegally	re-named	in	order	to	comply	
with the allowed catch compositions. The industry has gone through several 
phases of attempting to optimize the legal framework. The quota system, as 
we	know	it	today,	is	one	of	these	attempts,	causing	fishermen	to	constantly	be	
able	to	adjust	to	the	political	landscape.	The	restrictions	on	fishing	quota	have	
caused	many	fishermen	to	sell	their	vessels	and	switch	professions,	for	that	the	
industry	came	up	with	a	system	that	allowed	some	more	flexibility	in	terms	of	
regulating catch within the laws. The industry has developed a system allowing 
companies	and	fishermen	to	buy	and	rent	quota	from	one	another.
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The	reduction	of	the	active	fishing	fleet	is	not	all	negative.	The	ocean	and	its	
resources	are	unpredictable	and	the	amount	of	fish	is	limited.	Bigger	and	fewer	
vessels are more effective and in certain aspects more sustainable than smaller 
vessels, often providing more stable livelihoods to its employees. 
 
Hansen explains, that the consequences of the landing obligation had originally 
been	toned	down	by	the	EU.	But	the	reality	that	he	and	other	fishermen	have	
faced, is to him more challenging than so. The discard-ban will force issues and 
challenges mentioned elsewhere in this project as well, especially regarding 
storage	limitations	and	increased	waste	of	biological	and	financial	resources.	
He	 claims	 that	 fishermen	 in	Denmark	have	 shown	 the	willingness	 to	 accept	
solutions,	that	could	more	efficiently	record	and	gather	data.	And	in	his	opinion,	
this is what the purpose of the landing obligation truly is, gathering and re-
cording	data.	He	explains	cases	where	fishermen	have	participated	in	projects	
trying to improve monitoring onboard vessels, that could make the landing 
obligation obsolete. In his experience, the data on which the quota are made, 
are	skewed	compared	to	reality	of	what	fishermen	are	experiencing	at	sea.
 
Hansen	believes,	that	more	freedom	to	fishermen	could	be	the	answer.	As	he	
puts	it;	no	fishermen	wants	to	have	bycatch	or	discard	unnecessarily,	but	some-
times discarding can be necessary to adjust the catch. With discarding there is 
at	least	a	survival	rate	above	0	%,	whereas	if	you	bring	fish	to	land	100	%	will	
be	dead.	And	this	is	where	improved	fishing	methods	and	gears	can	be	a	factor,	
in	reducing	the	damage	and	mortality	of	discarded	fish.
 
The	Danish	fishing	industry	is	subject	to	lots	of	negative	media	coverage.	The	
Danish Fishermen’s Association have tried several initiatives to spread a positive 
message	about	Danish	fishery.	However,	does	he	acknowledge	that	initiatives	
concerning	the	public	opinion	on	fish	and	the	fishing	industry	could	be	immen-
sely improved. As he puts it, outside of the harbors people know very little about 
Danish	fishery.	Too	much	of	his	confusion,	the	fish	consumption	in	Denmark	is	
conservative.	But	there	exist	lots	of	discourses	about	fish	in	Denmark;	that	it	is	
expensive,	that	quality	fish	is	only	found	at	the	coast.	In	general,	the	industry	is	
highly	influenced	by	contradictions,	misinterpretations	and	misunderstandings	
between private and public actors, especially between policy-makers and prac-
titioners.

9.3. Case study - the fishing industry 

The use of a case study allows the empirical data to be contextualized in a 
specific	point	of	departure,	the	Port	of	Hanstholm,	and	the	use	of	a	case	study	
design can be used to supplement the interpretation and analysis of empirical 
data. This has proved to be useful when conducting interviews, both by iden-
tifying key informants but also by serving as point of departure in discussing 
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specific	topics	during	interviews	relative	to	real	life	scenarios.	

Findings of empirical data, along with various messy and ordered maps, led to 
the following understanding of the case, the Port of Hanstholm. 
 
The	Danish	fishing	industry	has	changed	over	the	past	10	to	15	years.	Important	
changes were made to the regulations after the implementation of the quota 
system.	Quotas	are	introduced	to	protect	fish	species	and	ensure	ownership	and	
rights	 to	fish.	During	this	privatization	of	 the	sector,	fishermen	began	buying	
quota	to	secure	ownership	of	fishing	rights.	To	protect	small-scale	vessels,	most	
commonly owned by a family and smaller than 15 meters, quota was reserved 
by the state. 

The privatization of quota had consequences, such as private owners of smaller 
scale	vessels	began	to	merge	their	businesses	for	economic	reasons.	Small-sca-
le	vessels	are	less	efficient	and	are	more	vulnerable	to	policy	changes	and	un-
stable	profits.	The	changing	political	landscape	not	only	lead	to	fewer	vessels,	
it	also	led	to	fewer	landing	places	and	a	geographical	concentration	of	fishing	
activities.	Nowadays,	almost	everything	is	landed	in	Thyborøn,	Skagen	or	Hanst-
holm. Nevertheless, some vessels are still registered in other harbors.
 
Due to the hard working conditions, recruitment is an issue within the industry. 
The larger vessels, which are bigger than 24 meters, have a higher survival 
rate due to their relative stability in e.g., economics. They are able to buy quota 
rights and are better established to get loans, which can help ensure steady 
incomes for employees. This same stability has not been the case for smaller 
vessel, which has resulted in them either being bought by bigger companies or 
going out of business.
 
More changes are expected, by all key informants, with the full implementation 
of the landing obligation in 2019. 
 
Today,	 the	fishing	sector	 is	controlled	by	TAC	shares,	Minimum	Landing	Sizes	
(MLS)	and	other	regulations	such	as	regulations	on	allowed	number	of	fishing	
days and gear selectivity. Research in emissions, disturbance of the seabed and/
or stock index serve as the foundation of such regulations. However, it is indi-
cated	that	fish	stocks,	hence	regulations	and	quota’s,	does	not	match	the	ac-
tual	amounts	of	fish	in	the	oceans.	Several	ideas	are	being	brought	forward	to	
report data more accurately. Ideas such as e.g., onboard camera surveillance 
or	self-conducted	onboard	registration	by	fishermen.	It	is	debated	if	these	at-
tempts of innovations are halted due to the fear of public negative discourses 
regarding waste at sea. 
 
Since	fishing	activities	are	difficult	to	control	at	sea	currently,	an	increasing	of	
illegal	practices	is	expected,	such	as	illegal	discarding	of	quoted	species.	Seeing	
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as	fish	is	sold	to	the	highest	bidder,	there	are	certain	labels	of	quality	between	
similar quoted species, such as size. Discarding of quoted species is also refer-
red to as high-grading and is the practice of discarding commercial species, in 
favor of an even better catch composition.
 
When	fish	is	 landed,	 it	 is	mainly	sold	via	public	auctions,	owned	by	a	private	
or	public	owner.	In	some	cases,	fishermen	can	get	licensed	to	sell	their	catch	
directly to the customer. 
Fish	meal	factories	are	another	channel	where	fishermen	can	land	their	catch.	
Industrial	purposes	are	typically	fish	meal	or	fish	oil,	where	certain	species	are	
specifically	caught	for	this	purpose	and	directly	sold	to	these	factories.	However,	
there	is	not	enough	bycatch	to	meet	the	desired	volumes	of	fish	factories,	so	it	
is	often	supplemented	with	imported	fish.
The	income	of	fishermen	generally	depends	on	commercial	species	since	these	
are	most	profitable.	Unwanted	bycatch	on	the	contrary	is	not	profitable,	yielding	
little	to	no	profit.	Bycatch	requires	extra	working	hours,	manpower	and	storage	
facilities	onboard.	Before,	fishermen	could	adjust	their	catch	by	discarding	un-
wanted bycatch, making room for larger amount of the targeted catch. Now it 
will be mandatory to store quoted bycatch on board and land it at the harbor. 
Since	most	vessels	do	not	have	extra	room	for	storing	bycatch	it	will	force	them	
to return to the harbor and land their catch. This will either result in waste of 
time,	and	thus	money	or	it	will	force	them	to	prematurely	end	their	fishing	acti-
vities.	Several	initiatives	aim	to	reduce	the	amounts	of	bycatch,	but	informants	
indicate that bycatch cannot be avoided completely.

Juvenile	fish	are	defined	as	unwanted	bycatch	and	cannot	be	 sold	 for	direct	
human	consumption.	These	must	be	bought	by	 registered	buyers,	certified	 in	
handling	undersized	fish.	Juvenile	species	unsuitable	for	sale	to	indirect	human	
consumption,	due	to	e.g.,	damages	during	handling	of	the	fish,	can	be	used	as	
an animal byproduct or in the biogas industry.

Findings of empirical data, along with various messy and ordered maps, led to 
the following overview of the case, the Port of Hanstholm. Find the larger versi-
on	of	the	overview	of	the	fishing	industry	can	be	found	in	appendix	11.	
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Figure 27 / Fishing 
industry
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FUSIONS AND MERGES. 
FEWER LANDING PLACES 
DUE TO CONCENTRATIONS.

FEWER LANDING AND SO 
SELLING PLACES. DUE TO  
DECREASEMENT OF HAR-
BOURS IN FUNCTION. 

THE HARD WORKING CON-
DITIONS + LIMITED AMOUNT 
OF FINANCIAL RESOURCES 
LEAD TO DIFFICULTIES IN 
RECRUITEMENT.

WHEN A LOW OR 0 QUOTA:
- THERE IS AN INCREASE-      
  MENT OF SPECIES WHICH  
  ISN’T RECOGNISED YET.
- INCRESEMENT IS BEING    
  RECOGNISED BUT THE  
  FISH STOCK NEEDS TO  
  INCREASE EVEN MORE TO 
  PROTECT THE FISH.

MOSTLY OWNED A FAMILY, 
ONLY VESSEL PER FAMILY. 

FISHERMEN SAY THAT IT 
DOES NOT RELATE TO AC-
TUAL NUMBERS OF FISH IN 
THE OCEAN. 

ONLY LARGE SCALE VES-
SELS HAVE THE OPPORTU-
NITY TO STORE BYCATCH 
AND DISCARDS.

BEING PROTECTED BY THE 
GOVERNMENT BY E.G. RE-
SERVED FISH QUOTAS. BUT 
THE QUOTAS ARE STILL SO 
SMALL, THAT THEY CAN’T 
SURVIVE AND HAVE TO 
SELL THEIR QUOTA TO THE 
BIGGER SCALE VESSELS. 

BIOLOGISTS WANT TO 
HAVE CAMERAS ON BOARD 
OF A VESSEL, TO GET 
MORE ACURATE DATA ON 
FISH AND BYCATCH. FIS-
HERMEN DO NOT WANT 
THIS - NGO’S CAN USE THIS 
AGAINST THEM. 

EVERYONE CAN FISH ON 
THESE SPECIES UNTIL A 
QUOTA IS BEING INTRO-
DUCED. FISHERMER ARE 
TRYING TO GET QUOTA 
FOR THESE SPECIES, TO 
THEY HAVE OWNERSHIP 
AND RIGHT TO THESE FISH.

MOSTLY OWNED BY FLEET, 
NO OWNERSHIP ANYMORE. 

THERE IS ONLY QUOTA ON 
COMMERCIAL IMPORTANT 
FISH SPECIES.

QUOTAS ARE INTRODUCED 
TO PROTECT SPECIES AND 
TO EARN FISHING RIGHTS.

FISHING

SELLING

BYCATCH

AUCTION

- WANTED
- UNWANTED

DISCARDS

FISH FACTORY

TARGET FISH

DIRECT

VESSELS DON’T HAVE THE 
CAPACITY TO STORE BY- 
CATCH, AND ARE FORCED 
TO GO BACK TO SHORE. 
WASTE OF TIME AND MONEY. 

THE MOMENT WHEN YOU 
CATCH MORE THAN YOUR 
QUOTA REACHES, YOU 
MUST CALL BACK TO SHO-
RE TO BUY EXTRA QUOTA 
FROM OTHER FISHERMEN. 

ONLY POSSIBLE WHEN 
THERE IS QUOTA LEFT. 
OTHERWISE IT IS A ILLEGAL  
PRACTICE AND THEY WILL 
MOSTLIKELY GET A FINE. 

FISHERMEN EARN MORE 
MONEY BY DIRECT SELLING. 
DUE TO STORYTELLING AND 
FISH DOESN’T HAVE TO GO 
THROUGH A MIDDLE MAN. 

DIRECTLY SELLING IS MORE 
COMMON IN THE SOU-
THERN PARTS OF EUROPE. 
SAME AS SELLING OF NON 
COMMERCIAL SPECIES.

DENMARK DOESN’T USE 
FISH ‘GARBAGE’ IN FISH OIL 
OR MEAL. ICELAND IS EXPE-
REMENTING WITH THIS. TO 
USE IT IN E.G. MEDICINES. 

BUYING ‘EXTRA’ QUOTA IS 
REALLY EXPENSIVE. 

FISHERMEN DO NOT HAVE 
TIME AND RESOURCES TO 
HANDLE BYCATCH AT SEA.

INCL. ‘CHOKE’ SPECIES; 
WHEN YOU ACCIDENTALY 
CATCH E.G. 0 QUOTA FISH. 
THEY WILL GET FINED OR 
WORSE, THEY GET CLOSED. 

INCL. JUVENILE FISH. THE 
UNDERSIZED FISH IS NOT 
SUITED/IS NOT ALLOWED 
FOR DIRECT HUMAN CON-
SUMPTION.

INCL. GUTS ETC. DISCAR-
DING STAYS LEGAL IN 2019.

WHEN JUVENILE FISH CAN 
BE SOLD FOR DIRECT HU-
MAN CONSUMPTION. THE-
RE WOULD BE A MARKET 
FOR IT = EMPTYING THE SEA

THE CHOKE SPECIES CAUSE
ILLEGAL LANDING: FINED
ILLEGAL DISCARDING: FINED

COMPANY FUTURE IS IN-
STABLE WHEN ONLY  SELL 
DIRECTLY TO CUSTOMERS.

SOLD BY BOTH A PRIVATE 
AND PUBLIC OWNER IN A 
PUBLIC AUCTION.

MOST TIMES, FISH IS BEING 
KEPT ALIVE ON BOARD IN 
BIG STORAGE CONTAINERS.

SOLD TO FOOD SERVICE, 
RETAIL OR PROCESSOR

DEMERSAL FISH IS NOT 
SUITED FOR FISHMEAL/OIL.

FISHERMEN DON’T (WANT 
T0) REGISTER HOW MUCH 
AND WHAT THEY DISCARD.

THAT IS WHY THERE IS NOT 
MUCH/NO DATA ON DIS-
CARDS AND DISCARDING.

VERY RESTRICTED RULES 
TO ALL TECHNICAL ASPECTS 
WITHIN FISHING. INCLUDING 
NETS, MESH SIZE AND ON 
HOW MUCH YOU CAN CATCH.

IN 2019 THE DISCARD BAN/ 
LANDING OBLIGATION WILL 
BE FULLY IMPLEMENTED. 
NO MORE DISCARDING OF 
QUOTED SPECIES. 

COMMERCIAL AND NON-
COMMERCIAL SPECIES

MOSTLY COMMERCIAL 
SPECIES

INDUSTRIAL PELAGIC 
SPECIES

LINKED

MINIMUM SIZE/AGE OF FISH
BEING CAUGHT IS WHEN 
THEY HAVE GIVEN EGGS. 

FISHERMEN MUST HAVE A 
LICENSE AND PERMITTION 
TO SELL FISH DIRECTLY. 

CHILLED FRESH FISH IS 
MOSTLY GOING TO SOUTH 
EUROPEAN MARKETS. 

FISH ESPECIALLY CAUGHT 
FOR THE FISH MEAL AND 
OIL INDUSTRY. 

FISHERMEN DON’T REALLY 
KNOW HOW MUCH BYCA-
TCH THEY CATCH, NO DATA.

ICELAND IS EXPERIEMEN-
TING TO EXTRACT CERTAIN 
USEFULL INGREDIENTS OF 
FISH. SUCH AS HIGH QUA-
LITY PROTEINS. 

TANK 1. TO ‘CLEAN OUT’ FISH
TANK 2. ‘CLEAN’ FISH IS POM-
PED INTO FISH FACTORY.

TRIMMS AND CUT OFFS ARE 
TRANSPORTED TO THE FISH 
MEAL/OIL FACTORY.

IN DENMARK FRESH FISH IS 
LANDED AT FF SKAGEN IN 
SKAGEN OR HANSTHOLM. 
OR TO TRIPLE NINE WITH 
HQ IN ESBJERG AND PRO-
DUCTION IN THYBORON.

CAPITAL AND INVESMENTS,
FF SKAGEN FOCUSSES ON:
1. MOSTLY ON BUYING UP 
QUOTA TO ENSURE RE-
SOURCES FOR FISH MEAL 
AND OIL PRODUCTION. E.G. 
50% OF HERRING TRIMS 
AND CUT-OFFS IS GOING TO 
THE INDUSTRY. 
2. LESS FOCUS ON HOW TO 
INNOVATE AND DEVELOP 
FOR USE IN THE FUTURE. 
BETTER COMMUNICATION 
IS NEEDED BETWEEN INNO-
VATORS (E.G. AAU) AND FISH 
MEAL /OIL FACTORIES. 

PRODUCTION

MARKETING

RETAILING

BUYING

CONSUMING

FISH OIL PRODUCTS

FISH MEAL PRODUCTS

USED FOR MEDICINE AND 
COSMETICA PRODUCTS. 

ANIMAL FEED OR TO EX-
TRACT INGREDIENTS FROM.

BOTH FISH MEAL AND FISH 
OIL CANNOT BE USED FOR 
DIRECT HUMAN CONSUMP-
TION. 

THEY FEAR THAT HUMAN 
FISH RESOURCES WILL DE-
CREASE WHEN FISH CAN BE 
SOLD FOR A HIGHER PRICE 
TO THE ANIMAL FEED INDUS-
TRY. THEREFOR THEY CAME 
UP WITH HIGHER FOOD SE-
CURITY DEMANDS WHEN IT 
COMES TO ANIMAL FEED. 

THE INDUSTRY TRIES TO 
RE-NAME FISH = EASIER TO 
INTRODUCE AND POSSIBLE 
AS HUMAN CONSUMPTION. 
FROM INDUSTRIAL FISH TO 
PROTEIN FISH. 

DILEMMA IN RETAILING IN 
DENMARK. NO/LITTLE FISH 
MONGERS IN SUPERMAR-
KETS. WHICH LEADS TO 
ONLY STORYTELLING BY 
THE LABLE/PACKAGING.

THERE HAVE BEEN SOME 
INNOVATIONS GOING ON. 
BUT THE MAIN PROBLEM 
IS VOLUME. TOO LITTLE 
VOLUME TO SELL COMPA-
RED TO THE VOLUME THEY 
HAD. WHICH COULDN’T CO-
VER THE COSTS ETC. 

LOTS OF GOOD CONCEPTS /
IDEAS WERE INTRODUCED. 
BUT THE ‘OLD ELEPHANT’ 
STAYS IN THE GAME. 

FISH FACTORY

AUCTION
MOSTLY COMMERCIAL 
SPECIES

INDUSTRIAL PELAGIC 
SPECIES

STORE: 8-10% DISCARDING 
OF NON COMMERCIAL SPE-
CIES. 1-2% DISCARDING OF 
COMMERCIAL SPECIES.

ICELAND IS WAY AHEAD 
IN TERMS OF USING AND 
INNOVATING WITHIN THE 
FIELD OF FISHMEAL AND OIL.

COMMERCIAL FISH SPECIES 
ONLY BECAME POPULAR 
DUE TO MARKETING STRA-
TEGY FROM THE MARKET.

CUSTOMERS DON’T WANT 
TO BUY PRODUCT THEY DO 
NOT KNOW OR RECOGNISE.

WHAT KIND OF PRODUCTS, 
INNOVATIONS AND IDEAS 
WITHIN THIS FIELD ARE AL-
READY OUT THERE TODAY?

THERE ISN’T MUCH VOLUME 
OF FISH MEAL. ONLY NICHE 
MARKET FOR NEW IDEAS.

NOT POSSIBLE FOR DIRECT 
HUMAN CONSUMPTION.

UNEXPLORED
FIELD

Status quo Danish fi shing industry

Full	size	overview	of	the	Danish	fishing	
industry can be found in appendix 11. 



9.4. Focus group

Before the actual discussion, participants were asked about their immediate 
thoughts	on	the	fishing	industry	and	bycatch,	regardless	of	any	prior	knowledge.	
A common theme that arose, was the skepticism about the management of 
the	Danish	fishing	industry	and	a	general	distrust	in	it.	These	attitudes	where	
mainly due to recent media attention regarding quota-concentration in Danish 
fisheries	and	exemplified,	by	the	participants,	through	examples	of	discontent	
towards politicians and leaders of the industry. Not all participant where aware 
of the term bycatch, however, most participants associated it to large amounts 
of	waste	and	inconsiderate	fishing	practices.	
Several	 participants	 drew	 on	 childhood	memories	 of	 a	 romanticized	 fishery,	
with clear connections to local communities. These remained as memories, as 
the current impressions were dominated by negativity, a lack of transparency 
and distrust.
Participant	will	be	presented	in	a	random	order	and	represented	by	their	first	
name throughout the remainder of the project, at their own acceptance.
 
The participants were asked to choose between pictures spread across the ta-
ble and to relate a comment to their choice. 
Martin argued that the pictures he chose related to the little guy in competiti-
on with industrial giants, again relating it to media attention on the matter of 
smaller	fisheries	submitting	to	larger,	wealthier	companies	and	quota	concen-
tration.	This	participant	also	chose	pictures	of	fish	waste	by	relating	it	to	his	
associations of bycatch causing lots of waste in terms of money and food.
Nicoline chose pictures she described as all the bad pictures, describing how her 
visions had turned from a romanticized idea of an	honest	man’s	job, into an in-
dustry that she associated with plastic in the oceans, lack of sustainability, high 
pollicization, animal cruelty and waste. 
Frederikke was concerned about how lack of transparency affects her as a con-
sumer.	Distrust	in	political	figures,	was	again	highlighted	as	a	result	of	negative	
media	coverage.	She	choose	pictures	of	large	beam	trawling	vessels,	as	it	made	
her	think	of	the	negative	effects	of	fishing	methods	and	the	system	regulating	
it, resulting in low quality products for the consumers containing toxic microor-
ganisms.
Andreas	explained	how	he	viewed	bycatch	as	a	reason	for	fishermen	to	dump	
fish	in	the	oceans,	leading	to	depopulation	of	species,	food	waste	and	challen-
ges	regarding	research	and	data	collection.	To	him,	fishermen	are	due	to	sys-
temic pressure, driven into pretty bad behavior, an issue he described as having 
consequences on a global and political scale. He explained how he viewed a 
conflict	in	the	system	towards	profit-making	and	dark	sides	to	human	consump-
tion, getting in the way of sustainable and ethical practices. 
Anna chose pictures to explain, that we, as consumers are not always aware 
of	the	negative	effects	to	our	consumption.	She	linked	the	pictures	to	a	dirty 
industry and how humanity is contributing to polluting the oceans, and how this 
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pollution ends up in our bodies when we consume.  
 
Generally,	there	was	great	distrust	in	those	practicing	and	managing	fisheries.	
However, when products reached retailers, the participants regained some trust. 
Retailers	exemplified	a	need	to	provide	secure	products	for	the	consumer,	be-
cause they would otherwise lose income and by that they become more trust-
worthy.	The	reason	for	this	was	a	transparency,	that	was	definitely	not	found	in	
the	fishing	industry	itself.
 
The discussion moved on to how some participants found it complex, that they 
had	moved	from	being	raised	to	perceive	fish	as	something	healthy	and	good,	
while	as	adult	consumers	realizing	that	 it	was	not	that	simple.	However,	fish	
was still favored health-wise opposed to red meat, despite of concerns about 
heavy-metals and other micronutrients. There was an agreement that eating 
fish	was	good	in	terms	of	nutrition,	but	bad	in	terms	of	supporting	an	un-sus-
tainable industry.
 
Most	of	the	focus	group	participants	bought	their	fish	at	supermarkets,	as	visits	
to	fishmongers	were	linked	to	special	occasions.	The	reason	for	this	was	mainly	
due	to	fish	being	expensive,	in	the	participants’	views	and	therefore	also	consi-
dered a luxury. 
 
When	discussing	what	type	of	fish-products	they	mainly	consumed,	smoked	sal-
mon was a popular choice. There was a trust in smoked products, because of 
its safe and appealing looks. Canned products were the secondly most men-
tioned	type	of	product.	The	reason	for	fresh	fish	not	being	a	preferred	option,	
was mainly due to the price, whereas the above-mentioned products was found 
more reasonable in terms of pricing. 
 
The participants showed little inhibitions in terms of buying, cooking and ea-
ting	fish	they	had	never	heard	of.	The	specie	did	not	matter	all	too	much	when	
buying	a	fresh	product,	especially	if	pre-filleted.	As	to	guidance	on	how	to	pre-
pare	fish,	at	the	fishmonger,	advice	would	be	directed	at	the	salesman,	whereas	
buying a packed product in a supermarket, seemed to require some sort of 
guidance on the packaging.
 
When the discussion moved on to bycatch, every participant associated bycatch 
to food waste. Therefore, potential consumption of bycatch was related to limi-
ting food waste. This topic was the only topic, that raised some disagreement 
among the group. By some, bycatch was perceived as a good way to limit food 
waste, especially if communicated and marketed properly. Other members were 
concerned, that promoting bycatch could be another way for the industry to 
mislead	consumers	and	increase	profits	on	non-selective	fishing	methods	and	
promote	excessive	fishing.	
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Summing up

From	the	empirical	data	collection	some	findings	have	proven	more	significant	
than others, in terms of answering the research question “How can a Design 
Thinking	perspective	help	unfold	multiple	realities	of	the	fishing	industry	and	reveal	
potentials for utilizing bycatch to increase business value?”. As a result of this, spe-
cific	key	findings	have	been	gathered	below	and	will	be	addressed	throughout	
the analysis and discussion:

• There is doubt about the true purpose of the landing obligation; if it is an 
answer to a negative public discourse, rather than a policy to better condi-
tions	for	the	fishing	industry,	the	marine	life	and	ecosystems.	 

• The Netherlands has a system that allows sales of bycatch directly to con-
sumers at low prices. 

• Negative	associations	towards	the	fishing	industry	can	affect	consumer	
purchase behavior or choices negatively. 

• A market for bycatch is possible, especially when this is retail-driven 

• Bycatch	should	not	become	profitable	to	such	a	degree	that	it	stops	selec-
tive	fishing	practices	among	fishermen.	However,	value	should	and	could	
be created for it. 
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Chapter 10

Analysis

Analysis	on	key	findings	from	
the project’s literature and 
empirical research
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Chapter 10

Analysis

	 The	analysis	chapter	will	present	primary	findings	of	the	empirical	data	
and address them in relation to the theories, Multiplicity and Design Thinking. 
The	chapter	is	divided	into	two	sections.	The	first	part	of	the	analysis	functions	
as the foundation and serves as the underlying knowledge from a larger orga-
nizational perspective, needed in order to explore the potential value creation 
of	bycatch.	In	this	chapter,	multiple	realities	of	the	fishing	industry	are	analyzed,	
providing	 insight	 in	 to	 the	complexity	of	 the	Danish	fishing	 industry.	As	ear-
lier mentioned, activities in aquaculture, energy generating, transport and other 
services in the sector, are excluded from the study. 
 
The	second	part	of	the	analysis	presents	a	variety	of	findings	towards	a	busi-
ness potential for bycatch. Personas and BMCs, along with the use of a focus 
group discussion serve as the foundation in analyzing the business potential 
and Value Proposition from a consumer-based perspective.

10.1. Analysis 1.0

Understanding	the	fishing	industry	contributed	to	identifying	challenges	within	
the current development of the sector and the foundation to explore the poten-
tial	of	increasing	business	value	utilizing	bycatch.	As	a	result,	specific	solutions	
are	not	 further	analyzed	and	discussed.	 Instead	the	findings	of	 the	empirical	
data functions as waypoints to further exploring the research question. Cre-
ating	an	understanding	of	the	research	field	is	the	first	phase	of	the	Strategic	
Design	Practice	model,	the	finding	phase.	Understanding	and	highlighting	con-
flicts,	restrictions	and	possibilities	within	the	research	field	is	part	of	the	second	
phase, the framing phase (Brown, 2009; VIA uc, 2014). This part of the analysis 
covers	the	first	two	phases	of	the	5F	model.	
 
Based on the theoretical framework of Multiplicity and Design Thinking, the fol-
lowing	section	analyzes	how	various	professionals	within	the	fishing	industry	
view	current	developments	in	their	field.	It	creates	an	understanding	of	wicked	
problems	within	chains	of	the	systems,	unfolding	the	narratives	of	the	fishing	
industry and its multiple realities. 
 
In order to present the general value creation of bycatch, the analysis of the em-
pirical	findings, in combination with theory and literature, is mapped out using 
Business Model Canvasses (BMC), with Port of Hanstholm as the organization of 
the	case.	This	BCMs	are	presented	in	the	end	of	the	first	analysis.	
 
Five expert interviews have been conducted for this project. One took place at 
Wageningen Marine Research department of the Wageningen University in the 
Netherlands, two at Aalborg University in Copenhagen and the remaining at the 
Port of Hanstholm.
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The	overviews	below,	briefly	present	summarized	findings	from	the	qualitative	
interviews, as a part of the study design and methodology.

• The Port of Hanstholm have been a central part in the development of the 
region and it has a large part in the collective mind;

• In	 fresh	 fish,	Hanstholm	 is	 the	 biggest	 harbor	 in	Denmark	 and	 the	 third	
biggest in Europe;

• The harbor administration is actively involved in research and projects on  
improving	the	fishery	in	cooperation	with	several	organisations;

• Being	a	fisherman	is	a	demanding	profession.	Unstable	incomes	and	con-
stant	change	mean	fishermen	have	to	be	open-minded	when	it	comes	to	
innovation and changes;

• The landing obligation will provide challenges regarding bycatch, such as 
onboard storing and sorting;

• Getting proper value from bycatch can be key, but is subject to a lot of com-
plexity regarding its usability and limitations in the regulatory framework, 
especially	according	to	its	value	and	profit.

• There is uncertainty about the impact of the landing obligation, but it will 
be big;

• Regional legislation will result in bigger impacts in Northern Europe;
• Research and data for quota systems are expensive;
• Only	financially	important	species	have	quotas;
• Discard-ban might not protect species. It may be the opposite;
• Landing obligation will mean more bycatch;
• Landing	obligation	is	a	way	to	report	catches,	without	relying	on	fishermen	

to do it;
• Rigid	legislation	on	fishing	gear	is	getting	in	the	way	of	reducing	bycatch	

rates;
• Bycatch is unavoidable;
• There might be a potential in a market for alternative species, this should 

be driven by the retail-sector;

Peter Nyman
Technical Administrator at the Port of Hanstholm
Interviewee 1 - Appendix 1

Søren Eliasen
Associate Professor at the Aalborg University
Interviewee 2 - Appendix 2



• The	same	goes	for	innovation	in	fishmeal	and	fish	oil	production	and	value	
creation. This should be driven by producers;

• The market is highly competitive, so actors seeking alternative markets 
needs	financial	incentives.	

• Changing quotas and regulations are the most important factors in the 
changes	and	the	future	of	Danish	fisheries;

• There	are	examples	of	smaller	fisheries	that	have	been	able	to	coexist	with	
the current legal system;

• There is a clash between science and practice in the industry;
• Data that supports policies does not comply with the experiences and per-

ceptions	of	fishermen;
• There is a potential need for more consumer-based initiatives;
• The	industry	is	highly	influenced	by	a	powerful	minority.

• The industry is changing through mergers of activities and the creations of 
new markets;

• There is a big potential for successful chain integration;
• The	role	of	fishermen	can	increase,	benefitting	knowledge	sharing	across	

the industry;
• There	are	exemptions	in	dutch	fisheries	due	to	lack	of	solutions	for	current	

policy changes;
• The landing obligation will require even more exemptions;
• Bycatch rates will increase, resulting in a need for solutions;
• There might come a need for products made from quality protein from ju-

venile species;
• The	landing	obligation	and	the	ban	on	discarding	might	make	fishermen	

more inclined to discard illegally;
• An increase in bycatch will result in challenges regarding onboard storage 

and sorting;
• The	landing	obligation	is	not	going	to	have	a	significant	impact	on	either	

fish	stocks	or	the	ocean	environment	;
• The landing obligation is a moral solution to a moral problem, meaning 

ANALYSIS

103

Thorkild Nielsen
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Interviewee 3 - Appendix 3

Nathalie Steins
Program Manager at Wageningen Marine Research institute 
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it is made to change a negative public discourse, instead of addressing an 
ecological improvement;

• Fishermen	experience	financial	trouble	in	partaking	in	innovation,	especial-
ly	regarding	improved	fishing	gear	and	technology;

• Restrictions	of	fishing	gear	and	selectivity	are	counterproductive.	More	free-
dom	to	fishermen	in	selection	of	gear	can	help	reduce	bycatch	rates.

• The	Danish	fishery	has	been	subject	to	many	large	charges	regarding	ma-
nagement systems, policies and legislations;

• The	current	quota	system	has	resulted	in	many	smaller	fisheries	going	out	
of business;

• There	is	a	flexibility	in	the	system,	which	allows	companies	to	buy,	rent	and	
sell quota and catch between them. This is an expensive practice, but ensu-
res a purpose for when quotas and catch does not matched;

• Bigger	and	fewer	vessels	are	more	efficient	and	to	an	extend	more	sustai-
nable;

• The landing obligation results in many challenges, such as onboard storage, 
waste	of	fish	and	loss	of	income;

• The	landing	obligation	is	made	to	ensure	recording	and	collection	of	fish	
stock data. The industry have been prepared to agree to other and more 
precise alternative, but in vain;

• The	data	upon	which	quotas	are	made,	are	flawed;
• Fishermen does not discard voluntarily, it is never a desired practice;
• Discarding has higher survival rates and less waste, than the outcome of 

the discard-ban;
• Danish	fishery	is	surrounded	by	a	negative	discourse,	both	because	of	a	lack	

of public knowledge and negative press;
• There have been very little focus on external communication regarding Da-

nish	fishery.

Various subjects were addressed while interviewing the informants and are 
mapped out using the synthesis sensemaking process of Kolko (2010). These 
subjects	are	mapped	out	by	noting	down	findings,	creating	messy-,	ordered-	and	
relational maps according to the situational mapping process of Clark (2009). As 
argued for in the methodological	framework, not all maps are presented in the 
paper itself, however, the ordered map of the interview themes can be found in 
appendix 9. As a result of the maps, which are built on the empirical data, this 
study	divides	the	fishing	industry	into	6	patterns;	fishermen,	discarding,	landing	
obligation, quota system, bycatch and market. 
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This process resembles coding as often conducted in qualitative research. It al-
lows overall themes to emerge from the empirical data, where certain patterns 
can	be	interpreted	and	analyzed	(Bryman,	2012g).	These	findings	are	based	on	
the individual researcher’s ability to translate the empirical data and identify 
the most important patterns. Therefore, it should also be acknowledged, that 
the	findings	might	vary	depending	on	the	researcher.	However,	as	argued	for	
by Clark (2009), it is not possible to completely separate the themes from each 
other, as they consistently overlap. 

10.1.1. Fishermen

Being	a	fisherman	is	a	strenuous	profession,	but	nevertheless	an	integral	part	of	
the industry. Low and, at times, unpredictable incomes, along with hard working 
conditions make it a rough working environment (Appendix 1; Appendix 2; Ap-
pendix 5). These, and other factors affect the recruitment of new (and younger) 
employees, especially for smaller businesses (Appendix 2).
 
According	to	Program	Manager	Steins	from	the	Wageningen	Marine	Research	
institute, big(ger) vessels provide security (Appendix 4). Working on smaller ves-
sels mean that yearly incomes are less stable, since earnings depend on the 
amounts	of	profitable	catch.	Steins	also	state	that	fishermen	have	strong	mind-
sets towards avoiding losses of valuable catch, which can affect the willingness 
and ability to engage in innovations (Appendix 4). Losing valuable catch can 
occur when e.g., new regulations or innovations are being implemented. Due to 
the	landing	obligation,	fishermen	are	forced	to	land	all	quoted	catch,	including	
that	of	little	to	no	profit.	All	informants	in	this	project	agree	that	bycatch	takes	
up storage space, time and thus money, which could be used for commercial, 
hence	more	profitable	species.	
As described in State of the Art Christensen et al., (2015) state that innovation 
activities	in	fishery	are	largely	dependent	on	external	influences	and	commu-
nication. 
In	the	fourth	interview	with	Steins,	she	explains	how	external	influences,	such	
an increase in Dutch fuel prices, can result in the need for new innovations to 
lower costs (Appendix 4). New kinds of technology created a less heavy catching 
method,	where	nets	do	not	drag	over	the	ocean	bottom,	but	flies	a	few	centime-
ters	above	the	seabed	instead.	The	amount	of	demersal	fish,	that	lives	on	the	
seabed	and	are	a	main	part	of	Dutch	fisheries,	decreased	due	this	catch	method.	
This	case	highlighted	an	unwillingness	among	fishermen	and	new	innovation,	
as	 they	 kept	 fishing	 according	 to	 the	 traditional way, neglecting innovations. 
However,	during	the	interview,	Steins	highlights	that	fishermen	did	not	take	in	
mind that their fuel costs went down to a degree where it resulted in a higher 
income	than	expense	(Appendix	4).	She	also	put	emphasis	on	the	fact	that	the	
new	generation	of	fishermen	is	more	open	towards	innovations,	as	long	as	the-
se	are	proven	to	be	more	profitable	(Appendix	4).	
During the interviews with both Eliasen, Associate Professor at Aalborg Univer-
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sity,	and	Steins,	they	argue	that	implementing	innovations	is	costly	(Appendix	
2; Appendix 4). It takes time, money and requires knowledge and manpower. 
According	to	Eliasen,	Steins	and	also	to	Nyman,	Technical	Administrator	at	the	
Port	of	Hanstholm,	many	fishermen	do	not	have	the	resources	for	implementing	
new innovations (Appendix 1; Appendix 2; Appendix 3). This supports a notion 
of	innovation	needed	in	several	aspects	of	the	fishing	industry,	such	as	in	retail-	
or production chains, as Eliasen and Teaching Associate Professor Nielsen, from 
Aalborg University suggest (Appendix 2; Appendix 3). 

Steins	describes	how	the	WMR	department	in	the	Netherlands	creates	an	op-
portunity to conduct experiments on research vessels with e.g., technical in-
novations such as new nets to reduce bycatch rates. Within this period of time, 

the WMR institute offers the vessel’s 
employees	a	fixed	income,	so	fishermen	
are motivated to participate and since 
they will not lose any income during the 

research	period	 (Appendix	4).	Similar	cases	are	also	described	at	 the	Port	of	
Hanstholm, while conducting the interview with Nyman (Appendix 1). 
 
Including	the	fishermen	in	more	parts	of	the	industry	is	an	important	matter	
according	to	Steins	(Appendix	4).	She	stresses	that	by	giving	fishermen	a	voice	
in the industry innovations, opportunities and changes become more agile (Ap-
pendix 4). This aligns with the changes in the industry with new generations 
and	the	willingness	to	cooperate	across	the	industry.	Lately,	fishermen	“get a lot 
more	‘feeling’	in	the	‘after’	part	of	the	chain,	that	is	a	big	change”	–	Steins	(Appendix	
4). To address future challenges, the industry needs to embrace such cultural 
changes	to	manage	the	industry	more	efficiently	(Jentoft,	2004;	Johnsen	&	Eli-
asen, 2011). “The	fishermen	really	have	ideas,	but	you	have	to	give	them	the	space	
to	be	able	to	do	that.	But	the	financial	space	is	primarily	a	limiting	factor”	–	Steins	
(Appendix 4).

Chairman Hansen, from the Danish Fishermen’s Association in Hanstholm, ar-
gues	 that	 Danish	 fishermen	 have	 become	 adaptable	 to	 changes	 due	 to	 the	
many	changes	 in	 the	Danish	fishing	 industry	 in	 the	past	30	years.	He	brings	
forth	 several	 examples	 of	 fishermen’s	 efforts	 to	 coexist	 in	 a	 rather	 complex	
legal	framework	(some	cases	were	also	illegal).	For	one	he	describes,	that	fis-
hermen and the industry were on the forefront of developing a system for data 
collection, prior to the landing obligation, a system that was later neglected 
by	the	EU	in	favor	of	the	current	system	(Appendix	5).	Similarly,	the	platforms	
for	 renting,	 leasing	 and	 buying	 quotas	 between	fishermen,	 are	 developed	 in	
cooperation	with	fishermen.	Systems	such	as	this	allows	them	a	flexibility	 in	
an otherwise unpredictable variable, such as catch composition. Eliasen et al., 
(2013)	describes	behavior	of	fishermen	as	multi-facetted	and	often	determined	
by the result of several economic, cultural and social interactions within the in-
dustry.	Hansen	acknowledges	fishermen	as	a	driven	force,	but	a	force	by	whom	
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the main motivation, in his view, is securing a steady income. There is long line 
of	examples	with	fishermen	who	actively	sought	to	act	along	with	the	changes	
of the industry through mergers of companies and actively seeking advice from 
the Fishermen’s Association in how to comply with the changing landscape 
(Appendix 5). 

10.1.2. Discarding

“Discarding	is	a	way	to	adjust	the	catch	to	what	they	can	land.	It	is	a	tool	to	adjust	
the	differences	between	the	quotas	and	the	fishing	opportunities”	– Eliasen (Ap-
pendix 2). The main reason for discarding is due to catch of unwanted species 
and the market value of certain species. While conducting the second interview, 
Eliasen	explains	that	fishermen	can	be	forced	to	discard	due	to	limitations	of	
quota	(Appendix	2).	If	a	fisherman	has	caught	more	than	his	allowed	quota,	he	
can	sell	the	fish	or	buy	or	rent	quota	from	other	fishermen.	However,	this	is	a	ra-
ther	expensive	solution	(Appendix	5).	According	to	Nyman,	the	first	interviewee,	
discarding takes time. Time preferably spent on handling the main (valuable) 
catch	(Appendix	1).	Contrarily	Steins	describes	that,	sorting	fish	happens	on	an	
assembly	line	on	board.	Species	that	are	not	wanted,	stay	on	that	assembly	line	
and are returned to sea, with no extra work needed (Appendix 4). Naturally, the 
restrictions on discarding will change such a practice and demand extra resour-
ces in sorting and storing.
 
Hansen, from the Danish Fishermen’s Association, claims that the survival rate 
of	discarded	fish	is	10	to	70	percent	(Appendix	5).	Steins	adds,	while	intervie-
wing her in the Netherlands, that it “…does not matter for the stock for a good 
stock	management	for	a	healthy	stock	of	plaice,	that	you	return	the	fish	back	to	the	
ocean” and that these mortality rates are already compensated for within the 
quota system (Appendix 4).  
Despite	the	different	professions	and	affiliations,	all	interviewees	shared	their	
opinions on the newly introduced landing obligation and its impact on discar-
ding-behavior.	Both	academic	researchers	Eliasen	and	Steins,	believe	that	data	
on discarding is limited and the landing obligation, is partly a mean to ensure 
greater	data	collection	on	the	health	and	size	of	fish	stocks	(Appendix	2;	Ap-
pendix 4). When discussing the landing obligation with Hansen, he poses an 
alternative solution; “why not register them and throw them overboard?” – Hansen 
(Appendix 5).
 
Eliasen	suggests	that,	fishermen	might	not	be	willing	to	register	discard	due	to	
the fact that “…it	takes	a	lot	of	time	and	it	also	shows	a	problem	which	they	don’t	
want to highlight” –	Eliasen	(Appendix	2).	He	goes	on	to	explain	that	fishermen	
fear public campaigns towards discarding might be a substantial concern to the 
industry (Appendix 2). 
As also touched upon in State of the Art, similar to other behavioral patterns of 
fishermen,	 discarding	behavior	 is	 also	 driven	by	 several	 biological,	 technical,	
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operational	as	well	as	socio-economic	drivers	(Sigurðardóttir	et	al.,	2015).	The	
motivation behind certain actions could and should not be addressed by one-si-
ded approaches, without at least acknowledging other drivers to such behavior.  

Bad examples of discarding had created very negative public attitudes towards 
discarding, resulting in public campaigns against it (Ap-
pendix 4). In the IJmuiden Harbor in the Netherlands, 
Steins	 states	 that	 the	 landing	 obligation	 is	 a	 “... moral 
solution to a moral problem” -	Steins	(Appendix	4)	and	that	
the policy is a response to a negative public discourse 

(Appendix	4).	Prior	to	the	implementation	of	the	landing	obligation,	fishermen	
were	already	fishing	selectively,	due	to	the	fact	that	certain	species	are	more	
profitable	and	high	bycatch-rates	is	never	a	desired	outcome	(Appendix	4).

10.1.3. Landing obligation

There was agreement between all interview informants that, the landing obli-
gation	will	cause	great	changes	to	the	fishing	industry	in	terms	of	operational	
and systemic challenges regarding increased bycatch-rates. Associate Professor 
Eliasen emphasizes that implementing the landing obligation will impose chal-
lenges with regional, social and economic consequences, both industrially and 
societal (Appendix 2). Likewise, has it been proven that high bycatch-rates are 
often	clustered	in	specific	areas	at	sea	(Lewison	et	al.,	2009).	
 
When discussing challenges regarding non-commercial species; storage space, 
manpower	and	time	are	recurring	themes,	that	might	result	in	less	profit	(Ap-
pendix 2; Appendix 4; Appendix 5). Eliasen contributes to this, by explaining 
that the landing obligation will make it even harder for smaller vessels to 
compete	with	big	scale	vessels,	as	they	do	not	have	the	financial	resources	to	
maintain their businesses, “It	might	have	some	local	economy	consequences,	or	it	
can affect tourism. Maintaining productive basis for local communities” – Eliasen 
(Appendix 2). Hansen, who works with both small-scale as large-scale vessel 
owners, agrees with Eliasen and adds that various consequences are linked to 
the landing obligation. “A	lot	of	ships	will	disappear	when	you	did	this,	because	
with	the	current	volume,	some	ships	will	have	to	disappear” – Hansen (Appendix 
5). Bigger vessel are also better suited to participate in innovation efforts or 
improving technological measures, such as systems to identify certain areas 
with higher bycatch-rates. Both Eliasen and Hansen are ambivalent as to their 
opinions	on	the	reduction	of	the	fishing	fleet,	as	bigger	and	fewer	vessels	are	
more	cost-	and	energy	efficient	compared	to	smaller	vessels,	that	might	have	
stronger ties to the local communities (Appendix 2; Appendix 5).
 
Despite	new	innovations	and	flexibility,	the	discrepancies	between	science	and	
practice	is	evident	in	fishermen	losing	patience	in	the	changing	industry.	This	
might affect the objectives of the landing obligation. As Hansen explains; “The 
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guy	who	is	creative,	he	has	discarded	them	and	then	only	brought	a	small	part	of	it	
to shore” –	Hansen	(Appendix	5).	Steins,	who	works	in	the	Dutch	fishing	industry,	
argues for this as well and adds; “This cannot be checked. The landing obligation 
is	simply	not	to	check	and	that	is	why	we	think	it	is	just	a	stupid	legislation	here.	
Because it is not really possible to check what happens” -	Steins	(Appendix	4).	She	
goes on to explain, that due to low levels of acceptance from the practitioners 
(fishermen),	a	possible	increase	in	illegal	discard	behavior	can	be	expected.	A	
point	which	is	also	made	by	Sigurðardóttir	et	al.,	(2015).	Lack	of	data	or	misin-
terpretation	 (or	 in	 this	 case	disagreement)	of	 scientific	data,	 often	 leads	 low	
levels of compliance towards policies based on arguments from that data. In 
the end resulting in the opposite outcome, then the intended aim of the policy 
(Sigurðardóttir	et	al.,	2015).

10.1.4. Quota system

Given	its	importance	in	the	fishing	industry	and	fishing	practices,	the	quota	sys-
tem is discussed in all interviews and is a recurring topic in this project. Quotas 
were	introduced	to	protect	and	control	fish	stocks,	preventing	excessive	fishing	
and	exhaustion	of	the	stocks,	as	well	as	ensuring	ownership	and	fishing	rights.	
A side-effect is that, this privatization of quotas has resulting in a reduction of 
fishermen,	seeing	as	bigger	companies	buy	the	majority	of	quotas	(Appendix	2;	
Appendix 5). “It’s	impossible	for	smaller	fishermen	to	buy	commercial	fish	quotas”	
– Hansen (Appendix 5).
 
While interviewing Eliasen at the Aalborg University, he states that privatizati-
on	of	fishing	rights	began,	as	a	mean	to	boost	the	economy	of	the	sector,	with	
little focus on actual policies. Due to this, smaller vessels were bought up by 
the	bigger	fleets	which	 led	 to	 the	concentration	of	fishing	activities,	 such	as	
the	 number	 of	 harbors	 for	 landing,	 fishing	vessels	 and	 fishermen	 in	 general	
(Appendix 2). 
 
Both Aalborg University employees Nielsen and Eliasen putting emphasize on 
the	fishermen’s	discontent	towards	the	quota	system	and	a	clash	between	sci-
ence and practitioners in the industry. The realities	of	fishermen	does	not	ne-
cessarily	comply	with	the	conclusions	of	science.	Collecting	data	on	fish	stocks	
can be subject to inaccuracy, given the unpredictability of the movements of 
fish	between	 regions	 in	 the	ocean.	Therefore,	 the	accuracy	of	 the	quota	 sys-
tem has been criticized. Also, maintaining low quotas, might help establish and 
strengthen	fish	stocks.	Naturally	this	have	been	met	by	critical	views,	given	that	
it is the livelihood to a whole industry (Appendix 2; Appendix 3). This again 
leads	back	to	the	conclusions	of	Sigurðardóttir	et	al.,	(2015),	that	misinterpreta-
tion	and	disagreement	with	scientific	data	have	consequences	to	the	acceptan-
ce levels of policies relying on such data.
 
While conducting the second interview, with Eliasen, he explains that the quota 
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system	can	have	a	negative	impact	on	the	profits	of	fishermen	(Appendix	2).	Fis-
hermen are allowed to rent quota from others when they reach their own quota 
limit.	However,	renting	quota	is	expensive	and	only	possible	when	other	fisher-
men have enough quota left. This is similar to the system described by Hansen, 
the	chairman	of	the	Danish	Fishermen’s	Association	(Appendix	5),	which	is	flexi-
ble but expensive.
If	a	fisherman	exceeds	his	quota	he	will	get	fined,	or	worse,	forced	to	stop	fis-
hing.	This	 is	not	always	 in	 the	control	of	fishermen,	as	Eliasen	describes.	He	
gives	the	example	of	fishermen	targeting	Cod,	directly	affected	by	the	restricti-
ons on discarding. As they reached their quota limit, they switched to targeting 
Nephrops. However, as they incidentally kept catching Cod it forced them to 
stop	fishing.	The	Cod,	a	regularly	targeted	specie,	 in	this	case	became	an	un-
wanted bycatch due to the fact that they were unable to control their catch 
composition (Appendix 2).

This provides an example of the unpredictability of the catch composition. In 
spite	 of	 selective	 fishing	 practices,	 the	 landing	 obligation	 have	 direct	 impli-
cations	on	fishing	activities.	 It	 is	 likely,	 that	 the	bycatch	 in	this	example	was	
destroyed,	given	that	the	fisherman	was	not	able	to	rent	or	buy	extra	quota	of	
Cod (Appendix 2).

10.1.5. Bycatch

As presented in the background	chapter,	the	term	bycatch	is	difficult	to	grasp.	Ac-
cording to some of the research participants, bycatch can distinguish between 
wanted bycatch and unwanted bycatch (Appendix 1; Appendix 2; Appendix 4). 
Despite the different categories in the term of bycatch, all interviewees agreed 
that bycatch cannot be completely avoided or minimized to 0 percent (Appen-
dix 1; Appendix 2; Appendix 3; Appendix 4; Appendix 5). Eliasen stresses that 
relief on selectivity of gear, could reduce the amount of (unwanted) bycatch. 
Currently	this	is	not	possible,	due	to	regulations	on	fishing	gear	and	methods	
(Appendix 2).
 
The	first	interviewee,	Nyman,	addressed	another	surfacing	issue	regarding	byca-
tch	that,	fishermen	are	not	allowed	to	profit	significantly	from	it	(Appendix	1).	As	
a result, it is often less costly to demolish the catch, as opposed to operational 
costs related to properly landing and handling it. As previously stated, Eliasen, 
Steins	and	Hansen	argue	that	handling	bycatch	takes	up	storage	space,	time,	
manpower	and	thus	money.	Currently,	operational	costs	eliminate	the	profit	and	
motivation to sell bycatch to anything other than processing plants, such as 
fishmeal	factories	(Appendix	2;	Appendix	4;	Appendix	5).	
 
“...	yes,	maybe	we	can	get	something	for	it,	but	there’s	the	cost	of	the	work	here,	the	
rent	of	boxes,	paying	for	delivering	it,	so	it’s	not	worth	the	work”	- Eliasen (Appen-
dix	2).	Although	not	significantly	profitable,	there	is	still	a	slight	motivation,	as	
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Hansen describes; “I	don’t	like	it,	but	I	have	to,	so	I’m	doing	it.	I’m	taking	it	inland	
and then 1 – 2 Crowns is better than nothing” - Hansen (Appendix 5). 
 
In	the	interviews	with	both	the	first	interviewee	Nyman	and	fourth	interviewee	
Steins,	they	argue	that	the	reason	fishermen	are	not	allowed	to	profit	from	by-
catch	as	a	prevention	of	an	actual	market	for	fishermen	to	target	in	their	prac-
tices	(Appendix	1;	Appendix	4).	Profits	on	bycatch	would	take	away	the	stimuli	
to	fish	 selectively	 (aim	of	 the	 landing	obligation).	However,	other	businesses	
of the value chain are allowed to earn money from the use of bycatch, such as 
the	cosmetic	industry	using	fish	oil,	or	producers	of	animal	feed	using	fish	meal	
(Appendix 1). 
 
Addressing future challenges calls for a need for management systems to wide-
ly accepting cultural changes and perspectives towards problem solving, with 
less restricted views than traditionally (Jentoft, 2004). In Hansen’s views, value 
creation	of	bycatch	and	finding	a	market	for	it	can	be	as	simple	as;	“Just put it on 
ice	so	that	it	would	be	fresh,	go	in	and	try	to	find	some	value	for	this	fish” - Hansen 
(Appendix 5).
Other solutions were given on how to process, market and using bycatch during 
the	interviews.	There	are	other	initiatives	on	using	fish	that	is	not	consumed	di-
rectly. Eliasen, who works at Innovative Fisheries Management at Aalborg Uni-
versity,	describes	projects	 in	 Iceland	working	towards	turning	fish	waste	 into	
various consumer products (Appendix 2).
Steins	suggests,	that	high-quality	proteins	can	be	extracted	from	bycatch.	Pro-
teins that can be used in products to e.g., feed the growing world populations. 
Products	like	fish	fingers	or	fish	burgers	are	also	in	higher	demand	(Appendix	4).	
Hansen is not opposed to the idea of selling bycatch as a 
fresh product (Appendix 5). Eliasen gives an example of 
a	fisherman	supplementing	his	income	through	licensed,	
direct	sales	of	both	commercial	and	non-commercial	fish.	
Through extensive storytelling and excluding a middle 
man, he was able to increase the product value (Appendix 2).
 
Regardless of the solution or end product, all three interviewees agreed that, if 
bycatch is to be used in a product, it should be treated similarly to commercial 
species before entering a market (Appendix 2; Appendix 4; Appendix 5).

10.1.6. Market 

While being at the Port of Hanstholm, Nyman states that the port is the biggest 
fresh	fish	harbor	of	Denmark	and	distributes	fish	both	nationally	and	interna-
tionally (Appendix 1). However, even though the Port of Hanstholm is a big 
stakeholder	on	(inter)national	fish	markets,	fish	consumption	in	Denmark	is	lo-
wer	than	the	recommended	intake.	Several	informants	mention	that	Danes	are	
highly	conservative	in	their	consumption	of	fish	(Appendix	2;	Appendix	3;	Ap-

ANALYSIS

111

“Just put it on ice so that it would be fresh, 
go in and try to find some value for this fish” 
- Hansen (Appendix 5)



pendix 5). In the interview with Nielsen, whose work has been involved in food 
policy, he indicates that several campaigns have been launched by the Danish 
government,	trying	to	promote	fish	consumption	amongst	Danes	(Appendix	3).	
The	last	interviewee,	Hansen,	adds	that	Danes	prefer	to	eat	fish	when	they	are	
close to the coasts and harbors. Consumers mistakenly believes it increases the 
likelihood of consuming the best	possible	local	fish	(Appendix	5).	
 
Along	with	several	projects	by	the	Danish	government	to	promote	fish,	the	Da-
nish	retail	cooperative,	Coop,	has	tried	to	introduce	local	fish	in	their	supermar-
kets	(Appendix	2).	Eliasen	explains	that	it	is	difficult	to	enter	the	market	with	a	
new	product.	The	market	demands	a	certain	volume	of	fresh	fish	all	year	round,	
which might be challenging due to ecological and economic circumstances, 
such as varying seasons and differentiating stock populations. Therefore, Eli-
asen suggests creating niche markets, which have the storytelling to demand 
higher paying local trades. He argues that, due to the fact that there are no 
fishmongers	left	in	Danish	supermarkets	the	industry	have	been	separated	from	
the consumers, resulting in limited storytelling and transparency. He exempli-
fies	other	countries,	 like	France,	who	 increase	sales	by	 in-house	fishmongers	
available to promote products and guide customers. In Denmark, promotion and 
communication of the product is limited to the packaging itself (Appendix 2). 
Other challenges in entering (new) markets are meeting various customers’ de-
mands and needs (Grudin and Pruitt, 2002). During the fourth interview, Pro-
gram	Manager	Steins	explains	that	one	of	the	key	developments	of	the	fishing	
industry, is exactly the creation of new markets. Examples like Eliasen described, 
happens	more	often	these	days	in	the	Netherlands,	here	fishermen	are	permit-
ted	to	sell	their	own	fish	directly	to	customers	(Appendix	4).	
 
Observations	 in	 the	 Netherlands	 identified	 sales	 of	 bycatch	 happening	 fre-
quently at IJmuiden Harbor. For €5 per 3 kilos, customers can buy bycatch at the 
fishmongers	located	at	the	harbor,	under	the	heading	free-range or wild	fish.	The	
fish	is	presented	as	a	cheaper	alternative	to	commercial	species,	in	a	separate	
section of refrigerated counters. 
Hansen, last interviewee, claims that this would be illegal in Denmark, seeing 
that bycatch is not allowed for direct human consumption. He argues that the 
same goes for Holland (Appendix 5). There are no indicators of illegal practices 
occurring with the sales of bycatch in IJmuiden Harbor, as these obviously took 
place	without	signs	of	blurring	or	misleading	in	front	of	the	public.	Steins	con-
firms,	that	this	only	includes	undersized	fish	(juveniles),	which	are	not	allowed	
for direct human consumption (Appendix 4). This has also been part of the mo-
tivation to delimit this project from focusing on juvenile species. 
 
Aalborg University employee Nielsen, argues that creation of new markets is 
often	driven	by	 the	most	powerful	 industrial	actors,	which	he	exemplifies	by	
product-innovation	in	bycatch	and	fish-waste	in	Iceland,	similarly	to	previous	
examples	by	Eliasen	(Appendix	2;	Appendix	3).	Steins	confirms	evidence	in	the	
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involvement	of	fishermen	throughout	 the	whole	chain	and	general	chain	 in-
tegrations. With a broader perspective in general and increase involvement of 
fishermen,	 challenges	 such	 as	 high	 rates	 of	 bycatch	 can	 be	 targeted	with	 a	
wider variety of solutions and knowledge-sharing, in favor of innovations in 
e.g., increased focus on value creation of bycatch inspired by other industries 
(Appendix 4). As previously mentioned, this again aligns with several sources of 
the State of the Art.

Summing up

The following summaries are based on empirical	findings from interviews with 
all	five	key	informants.	As	presented	in	analysis	1.0,	the	stakeholder	map	in	the	
chapter methodological framework 7.2 Interview and explained more thoroughly 
in the discussion chapter	 11.1.4	Key	 informants, it can be concluded that the 
informants’ level of knowledge and participation is not equally distributed per 
theme and/or in general. 
As	shown	in	figure	14.	stakeholder	map	and	discussed	in	11.1.4	Key	informants,	
both Associate Professor Eliasen from Innovative Fisheries Management at Aal-
borg	University,	 Program	Manager	 Steins	 from	Wageningen	Marine	Research	
(WMR) and chairman Hansen at the Danish Fishermen’s Association in Hanst-
holm contributed most to this research, whereas Technical Administrator Ny-
man from the Port of Hanstholm and Teaching Associate Professor Nielsen from 
Aalborg University contributed less. Meaning that results are predominantly ba-
sed on an academic researchers’ perspective and Hansen’s operational insights. 
Despite their levels of contributions and expertise there were clear general 
agreements between the informants throughout the empirical data collection 

Fishermen
Fishermen	are	important	actors	in	a	fishing	industry,	where	a	traditional	mind-
set	towards	operational	practices	is	still	dominant.	However,	fishermen	are	be-
coming more open towards new innovations and merging with other parts of 
the chains. Yet, innovations take time, are costly and require knowledge and 
extra	manpower.	Therefore,	many	fishermen	cannot	afford	it	to	introduce	and	
partake in innovation efforts. As a result, they have to rely on compensation to 
participate in such projects. Today, the majority of innovations are on a techni-
cal	level,	 innovations	such	as	new	nets	or	machinery	to	fish	more	selectively.	
Nonetheless, completely controlling the composition of catches is impossible, 
with discarding as a way to adjust the catch composition. 
 
Discarding
Data on discarding is limited. Registering discards takes time and fear of public 
campaigns could be getting in the way of optimizing data collections.

 

ANALYSIS

113



Landing obligation
Despite limited knowledge on discard data, the landing obligation, also referred 
to as the discard ban, was introduced in 2015. Fishermen and experts highlight 
that by discarding 10 - 70% may survive, compared to a 0% survival rate when 
all catch is landed. However, not all landed catch is used and is, in some cases 
destroyed.	Since	the	landing	obligation	is	not	fully	implemented	yet,	it	will	be	
in 2019, the extent of the impact of the new legislation is uncertain. Regio-
nal-, social- and economic consequences are expected. Experts assume that the 
motivation	behind	the	landing	obligation	is	to	register	data	on	fish	stocks	and	
highlighting that it is seen as a moral solution to a moral problem. 
 
Quotas
Quotas	based	on	the	abovementioned	data	on	fish	stocks,	are	applied	to	com-
mercially	significant	species	with	the	aim	to	protect	and	control	fish	stocks.	Pri-
vatization	of	fish	stock	rights	began	due	to	the	introduction	of	the	quota	system.	
This	has	resulted	in	a	concentration	of	quotas	and	reduction	of	the	Danish	fis-
hing	fleet.	Practitioners	disagree	with	the	current	quota	system,	stressing	they	
are based on old or skewed data. 
 
Bycatch
The term bycatch can be divided into wanted- and unwanted bycatch. Despite 
the	fact	that	fishermen	try	to	lower	the	amount	of	bycatch	with	e.g.,	technical	
solutions such as mesh sizes, it is not possible to minimize bycatch to 0%. Fis-
hermen	are	limited	in	terms	of	profit	from	bycatch,	causing	many	fishermen	to	
destroying or discarding it. Today, bycatch is primarily used for animal feed or 
biogas. 

Market
The Port of Hanstholm is a big stakeholder when it comes to supplying fresh 
fish	both	nationally	as	internationally.	However,	the	Danish	intake	of	fish	is	not	
that	high.	Campaigns	were	 introduced	over	the	past	decades	to	 increase	fish	
consumption	amongst	Danes.	Supermarkets	joined	in,	introducing	new	fish	con-
cepts,	such	as	local	fish	or	seasonal	fish.	Promoting	fish	is	key	when	it	comes	
to	 increasing	fish	 sales.	 Fishmongers	 can	advise,	persuade	and	 influence	 the	
choice	of	the	customer.	Due	to	the	fact	that	there	are	little	fishmongers	left	in	
Danish supermarkets, promoting and informing the customer about the product, 
is by the packaging only.
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10.1.7. The Multiple fishing industry

Summing	up	 all	 the	 themes	 of	 the	 data	 collection,	 resulted	 in	 a	 substantial	
understanding	of	 the	fishing	 industry,	especially	 related	 to	bycatch,	as	 intan-
gible systems began to take shape in relation to one another. By showing that 
the	fishing	industry	and	elements	within	it,	is	not	a	fixed	ontology of one over-
all	truth,	or	one	reality.	The	fishing	industry	is	multiple	with	different	realities	
within	it.	It	has	a	fluid	form	meaning	that	it	is	not	limited	by	e.g.,	time,	location,	
accessibility or associated through relations (Mol and Law, 1994). It consists of 
interactions between both human and non-human actors, discourses and ele-
ments	that	are	the	enactments	of	the	fishing	industry.	Ontologies	of	an	object	or	
situation can be manipulated, shaped and differ with daily practices (Mol, 2002), 
which	is	shown	in	how	the	research	participants’	views	of	the	fishing	industry	
and	the	many	aspects	related	to	it.	The	industry	is	constantly	shaped	and	defin-
ed by enactments with several different stakeholders, both within and relative 
to it systematic coherence. Examples of this could be the ever present clashes 
between science and practice expressed through the interviews, or the lack of 
transparency experienced by consumers affecting patterns of consumption.
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Figure 29 / Multiple fishing 
industry 
The multiple realities of the 
Danish	fishing	industry	
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Regulations
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During	observations	and	interviews,	the	fishing	industry	was	enacted	as	a	pro-
fit-oriented	industry,	dominated	by	a	powerful	minority;	an	industry	where	hard	
working conditions and low income go hand in hand; an ever-changing sys-
tem where innovation try to tackle future challenges; a conservative industry 
with the traditional way as a mantra; an industry, as any other, with legislations 
and regulations; an industry where illegal practices occur; a gridlocked sector 
with little inspiration, innovation or knowledge-sharing; an open environment 
where	fishermen	collaborating	across	the	sector;	an	industry	where	there	is	a	
market	for	bycatch	and	an	industry’s	limitations	on	the	profitability	of	bycatch.
 
These a just a few enactments that unfolded from the empirical data, by obser-
ving,	interacting	and	discussing	the	fishing	industry.

10.1.8. Business Model Canvas

Although	contributing	to	an	understanding	of	the	fishing	industry	and	its	cur-
rent developments, we have yet to reveal the potential for the use of bycatch 
and	business	value	creation.	With	the	BMC,	complexities	in	the	fishing	industry,	
as	 an	organization,	 are	mapped	out.	This	 contributes	 to	highlighting	 specific	
areas as subject to deeper analysis, with the aim of exploring the possible value 
creation of bycatch. 
 
This	knowledge,	obtained	from	empirical-	and	literature	data,	results	in	the	first	
BMC.	The	BMC	(figure	30),	presents	how	the	Port	of	Hanstholm	currently	creates,	
delivers and captures value. It highlights problems, restrictions but also on the 
possibilities within the current Value Proposition of the harbor as an organiza-
tion. As previously stated, this study does not focus on activities in aquaculture, 
energy	generating,	 transport	 and	other	 services	 that	 the	fishing	 sector	deals	
with, therefore, such activities are excluded from the BMC.
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Key 
resources

Key 
partners

Key 
activities

Value
proposition

Customer 
relationship

Customer 
segments

Channels

   Cost structure    Revenue streams 

1. Fishermen
2. Auctions
3. Danish Fishermen Ass.
4. Production and
    processing companies
5. Collection Centre
6. Distribution companies
7. Retailers
8. Food service
9. Whole sale

1. B2B distribution 
2. Creating logistics system
3. Infrastructure
4. Providing buildings
5. Auctioning
6. Research projects

1. Buildings
2. Manufacturing facilities
3. Vehicles
4. Machinery and equipment
5. Management systems
6. Point of sale systems
7. Distribution network
8. Fish
9. Auctions

1. Auctions

1. Repetative	fish	sales
2.	State	support
3. Rent

1. Rent and energy     5. Administration
2. Employees     6. B2B distribution
3. Handling residual products   7. Logistic systems
4. Machinery and equipment

1. Auctioning	fresh	fish, 
   both pelagic as demersal

2.	Offering	a	fluctuating
    resonable price

3. Establishing logistical 
    systems

4.	Benefitial	geographical					
    location

1. Online (self service)
     - Auction 
     - Hanstholm webpage 
2. Call centre (personal 
    assistance)
3. Auction on site (personal 
    assistance) 

1. Processing / production   
    companies
2. Retail
3. Food service
4. Whole sale

BMC
The Port of Hanstholm

Full size BMC of the Port of Hanstholm 
can be found in appendix 13 

Figure 30 / Business Model 
Canvas
BMC - Port of Hanstholm



The aim of this BMC was to create an overview of the process of value creation 
in the Port of Hanstholm, this is done to bring clarity in where and how bycatch 
is (or can be) enacted in the organization. 
 
As shown in the Value Proposition	in	figure	29,	the	Port	of	Hanstholm	mainly	cre-
ates	value	due	to	its	position	as	Denmark’s	largest	fishing	harbors	for	fresh	fish,	
located close to ‘...	the	best	fishing	sites	in	the	North	Sea	and	the	Skagerrak’– (Port 
of	Hanstholm,	2018).	Value	 is	 created	by	offering	fluctuating	and	 reasonable	
prices	or	consistently	upheld	prices	on	fresh	fish.	According	to	their	website	and	
the Technical Administrator Nyman, the port establishes logistical systems, that 
are vital to the value creation as well (Appendix 1; Port of Hanstholm, 2018). 
There are currently no indicators of bycatch being part of the current Value 
Proposition. 
 
Bycatch is not shown in the BMC, however, it is indirectly present. The Cost Struc-
ture reveals, that demolishing rest products is part of the expenses of the harbor. 
While	conducting	the	first	and	fourth	 interview,	Nyman	and	Steins	explained	
that cut-offs, trims, intestines and bycatch fall under the heading rest products, 
which is considered waste (Appendix 1; Appendix 4). Currently bycatch is an 
expense, indicating a challenge or weakness in the system. 
 
With the expectations of bycatch volumes increasing due to the implementati-
on of the landing obligation, it is essential to explore possibilities to face chal-
lenges regarding bycatch. Exploring potential value creation requires further 
analysis and a supplementing methodology. 

Summing up

Numerous	realities	emerged	in	the	fishing	industry	leading	to	the	emergence	
of the multiple industry. It is shaped and manipulated through daily practices, 
by	varying	ontologies	from	interviewed	actors	in	the	field,	suggesting	that	the	
fishing	industry	cannot	be	seen	as	a	fixed	thing.	This	first	BMC	is	based	on	un-
derstanding the complexity of the industry, by focusing on the organizational 
case of the Port of Hanstholm. This indicates that bycatch can be portrayed as 
a	challenge,	that	costs	money	and	has	no	additional	value	of	significance	to	the	
Value Proposition of the port.  
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10.2. Analysis 2.0

Based on the theoretical framework of Design Thinking, the following paragraph 
will,	as	an	extension	of	the	first	BMC,	explore	the	potential	value	creation	of	
bycatch. The aim is to unfold the market through needs and desires of consu-
mers. Personas and focus group statements will be presented provide an under-
standing	of	behavior	and	mindsets	of	consumers	in	relation	to	commercial	fish	
and bycatch products. Two BMCs will be introduced to analyze the potential of 
bycatch and identify a Value Proposition for it.
 
The	previous	analysis	unfolds	complexities	of	the	fishing	industry	relating	to	
value creation and bycatch in the Port of Hanstholm. From here the project mo-
ves	on	to	the	third	phase	of	the	Strategic	Design	Practice	process,	the	forming	
phase, where behavior, needs and desires of customers are unfolded. 
 
The	next,	and	second	BMC	is	created	(figure	31),	based	on	a	hypothetical	case,	
with the aim of unfolding and highlighting the weaknesses and strengths of 
bycatch value creation. This BMC presents creating, delivering and capturing 
potential value from bycatch, in a retail perspective. 

As shown above, the Value Proposition, Customer Relationships, Customer Seg-
ments and Channels boxes remain empty. The Key Activities and Cost Structure 
boxes	are	filled	out,	however	not	yet	complete.	
 
As stated earlier Associate Professor and Teaching Associate Professor at Aal-
borg	University,	Eliasen	and	Nielsen	argues	that,	in	line	with	findings	of	State of 
the Art, creating a new market is (and should)  driven by retailers and/or power-
ful industrial actors (Appendix 2; Appendix 3). However, developing a commerci-
al product with the intend to serve many people, requires in-depth information 
of the target audience (Grudin and Pruitt, 2002). According to Grudin and Pruitt 
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1.	Supplier
2. Distribution companies
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1.	Selling	bycatch products
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2. Distribution channels 
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Full size BMC from a retail perspective 
can be found in appendix 13 

Figure 31 / Business Model 
Canvas
BMC from a retail perspective



(2002), it does not matter how great new products are, as long as they do not 
solve problems, or meet the users’ needs, they remain useless. An understanding 
on who, what, where and how to target the customer is required and considered 
inevitable when increasing value (Grudin and Pruitt, 2002). 

10.2.1. The target group

In order to successfully introduce a new product to the market, it is of great 
importance to raise the level of user participation by understanding and repre-
senting the target group according to Grudin and Pruitt (2002). As argued for in 
the methodological framework 7.7 personas and	7.4	focus	groups, personas were 
created	to	match	a	target	group	profile	of	fish	consumers	with	the	aim	to	under-
stand this group (Grudin and Pruitt, 2002), hence, knowing who to invite to the 
focus group discussion. Different criteria were taken into consideration when 
creating personas, based on both literature and empirical research results. As-
pects as e.g., gender, age, nationality and relational status are supported by 
the	Danish	statistic	database,	Statistic	Denmark	(Appendix	10).	The	study	from	
Christensen et al., (2005) shows that innovation activities within Danish AFF 
industries correlate with geographical locations, which is taken into account 
when	choosing	the	personas’	residence.	Seeing	as	levels	of	innovation	activities	
are higher, in companies of close proximity to larger cities, the personas are also 
located close to or in Copenhagen, similarly to the focus group participants. The 
aspect	of	Danes’	fish	intake	and	consumption	is	based	on	statistics	and	inter-
view	findings	 (Appendix	10;	Appendix	2;	Appendix	3).	Criteria’s	 revolving	 the	
personas’ mindset are based on empirical	findings, resulting from the interviews 
where	beneficial	aspects	of	bycatch	were	highlighted	(Appendix	1;	Appendix	2;	
Appendix	4),	as	shown	in	figure	32.	
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Figure 32 / Benefits of bycatch
Aspects that can be seen as bene-
ficial	 in	 relation	to	bycatch,	when	
introducing it to the market



The aim of creating multiple and contrasting personas is to try to get a more 
accurate understanding of the behavior, needs and experiences, from different 
angles and attitudes of varying potential consumers. 

The overview on the next page presents the personas created to serve as the 
foundation to the selection of focus group participants.
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Name Thomas

Male

33 years

Danish

Copenhagen

1 boy

Full time

Convenience
oriented

He eats 
canned	fish	
products 
since it is 
quick and 
easy

Supermarket SupermarketS upermarket

Gender

Age

Nationality

City

Household

Children

Mindset

Other

Touchpoints

Fish
intake

Full or 
part time

Relational
status

Occupation
sector

Living alone

Journalism

Divorced

Every now 
and then

John

Male

30 years

Danish

Copenhagen

Relationship

Living with
girlfriend

0

Communica- 
tion

Full time

Supermarket: 
everyday 
Fishmonger: 
special occasi-
on

Once a week

Environmen-
tally aware, 
but not 
completely 
dedicated

Wants to eat 
more	fish	to 
lower meat 
intake. Likes 
trying new 
foods with his 
girlfriend and 
experiment in 
the kitchen

Pernille

Female

41 years

Danish

Roskilde

Married

Living w/ kids 
and husband

2 boys

Care 

Part time

Supermarket: 
everyday 
Fishmonger: 
when there is 
budget for it

Minimal once 
a week

Health orien-
tated. Goes 
along with 
food trends 
such as 
superfoods 
and gluten 
free

Cannot rule 
out meat or 
fish	intake. 
Therefore she 
looks for the 
best solution 
which	is	fish	
in her opinion

Caroline

Female

25 years

Norwegian

Copenhagen

Single

Living with
roommates

0

Student	and	
food service 

Part time

Once every 
two weeks

On a student 
budget, 
however, she 
wants to eat 
rather healthy

She	likes to 
cook with her 
roommates. 
Associates	fish	
with health

Christoffer

Male

27 years

Danish

Copenhagen

Single

Living alone

0

Craftmanship

Full time

Not often

Tasty foods on 
a budget

Mostly buys 
on sale, 
processed or 
frozen	fish	
products

Figure 33 / Overview 
personas
Personas overview on 
demographic	 specifi-
cations



10.2.2. Focus group

The focus group was conducted among a pre-existing group of friends, leading 
to	an	evenly	distributed	discussion.	As	argued	in	Social	Research	Methods	(Bry-
man,	2012f),	this	can	help	to	set	a	natural	and	secure	atmosphere.	The	five	par-
ticipants matched several elements of the personas’ characteristics, as shown 
below. 
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Figure 34 / Overview focus 
group participants
Background information on 
the focus group participants

Nicoline
Female
24 years 
Copenhagen
Student

Andreas
Male
31 years 
Copenhagen
Communication
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Anna
Female
32 years 
Copenhagen
Publishing

Frederikke
Female
28 years 
Copenhagen
Communication

Martin
Male
29 years
Copenhagen
Strategy consultancy



As argued for in the methodological framework 7.4 focus groups, a guide was cre-
ated prior to the discussion, with the aim to remain focus. The guide included 
elements	concerning	customer	behavior,	needs	and	desires,	in	relation	to	fish	
consumption and the interviewees’ view on bycatch. The focus group discussi-
on was observed to ensure documentation on non-verbal communication and 
interaction between participants and to record the vibe of the group, which 
can	be	found	in	the	figure	below,	whereas	the	full	observation	can	be	found	in	
appendix 12.

Figure 35 / Observation 
focus group
Atmosphere of the focus 
group discussion
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Prior to
There is a natural and easy vibe going on. Participants writing down their 
perceptions and thoughts down	on	the	fishing	industry and bycatch. 

In the beginning 
The participants know what the aim of the focus group is, they are not 
afraid to give answers (negative or positive) and they listen to each other. 
The start of the discussion is kind of a group interview. The participants 
are asked to answer a question or respond to the topic. 
The moderator is helping the participants to start the discussion. He asks 
what the participants mean exactly, encouraging them to keep on going. 
The questions are asked individually. The discussion needs to start a bit 
more. The moderator still talks and asks quite a bit. The participants are 
talking more to the moderator than to the others.

Half way
Everybody respects the rule of raising the hand before talking, so no one 
interrupts the other.  
People are laughing about others’ jokes. And on the other hand, partici-
pants are not afraid to express their negative associations with the topic 
or start a discussion with each other.The moderator is a bit less involved 
and people are reacting to others’ stories and opinions. 

At the end
The participants immediately reply. The moderator is still quite involved. 
Asking the question, making sure the participants are understood (repea-
ting/summarizing the answer). However, the participants are more invol-
ved than they were in the beginning of the focus group. Everybody feels 
comfortable to state their own option even though it is not similar to the 
moderator’s opinion.
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To begin the focus group, participants were asked to write down their imme-
diate	thoughts	on	the	Danish	fishing	industry,	along	with	their	perception	on	
bycatch. They were also asked to make a selection from 50 printed pictures, that 
represented	the	Danish	fishing	industry	and	bycatch	to	them	(see	appendix	8	for 
all pictures). Examples of these pictures are shown below.
Those tasks served to open the focus group, as argued for in the methodological 
framework 7.4 focus group, creating a non-threatening atmosphere according to 
the focus group method described by Lucassen and Olde Hartman (2007). The 
pictures that were presented were chosen by the researchers, based on different 
parameters	 from	e.g.,	 the	BMC.	Meaning	 that	 the	picture	with	 the	fisherman	
could represent a cultural ideal of how the industry should look and be commu-
nicated to the consumer, according to the participant’s preference. While pictu-
re	of	fish	market	or	fishmongers	(Torvehallerne),	might	show	the	participant’s	
perception on the physical setting where bycatch could be introduced or found 
on the market. 
 
Through discussing each participants’ initial thoughts and their choices of pic-
tures, showed that not all participants were necessarily aware of the term by-
catch. However, most participants related the term bycatch to large amounts of 
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Figure 36, 37, 38 & 39 / 
Focus group pictures
Selection	 of	 50	 pictures,	
presented during the 
focus group discussion
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waste	and	inconsiderate	fishing	practices.	A	common	theme	arose;	that	partici-
pants	were	sceptic	towards	the	management	of	the	Danish	fishing	industry	and	
had a general distrust in the sector.
 
“The industry is not being transparent enough” - Frederikke (Appendix 6) 
 
“This	industry	is	much	affected	by	the	fact	that,	it	is	controlled	by	a	few	powerful	
people” - Anna (Appendix 6)
 
These negative attitudes were mainly present due to recent media attention 
regarding	e.g.,	quota-concentration	in	Danish	fisheries	and	opinions	on	the	Da-
nish Ministry of Food and Environment. Martin argued that the pictures he cho-
se related to the little guy’competing with industrial giants, which related to the 
media	attention	on	 smaller	fisheries	 submitting	 to	 larger,	 economic	 stronger	
companies	(Appendix	6).	However,	Anna	and	Nicoline	still	romanticized	fishery	
with clear lines to local communities, by drawing on childhood memories (Ap-
pendix	6).	These	findings	ties	with	Eliasen’s	comments	on	current	developments	
in	fisheries	having	consequences	to	local	communities	and	society	in	general	
(Appendix 2). Even though Nicoline also states that her romanticized perception 
on	the	fishing	industry	fades	away	due	to	stories	on	corruption	and	misbehavior	
(Appendix 6). Plastic in oceans was also a recurring theme in the discussion, as 
participants	often	related	horrific	images	of	e.g.,	sea	turtles	caught	in	plastic	at	
sea,	to	the	fishing	industry.	This	is	not	to	discuss	whether	or	not	fishing	activi-
ties contribute to such pollution, but simply acknowledging it as a continuous 
association of this consumer group (Appendix 6).
 
This distrust has an effect on the participants as consumers. Frederikke states 
that she, as a consumer wants to know more about what she consumes, while 
Andreas expressed that more transparency could be the answer to targeting the 
distrust (Appendix 6). Anna adds, that her relation to the product is completely 
lost due to the lack of transparency in the industry (Appendix 6). Nonetheless, 
all	focus	group	participants	eat	fish	on	a	regular	basis.	
 
The patterns of consumption vary from consuming fresh, smoked or canned pro-
ducts. In terms of quantity, smoked and canned products were most frequently 
consumed. The majority of these purchases are done in supermarkets, where 
visits	to	fishmongers	were	described	with	words	such	as	special occasions and 
luxury. 
Fresh	fish	was	viewed	as	expensive	and	sometimes	even	overpriced	by	all	par-
ticipants.	According	to	Nicoline,	and	Martin,	commercial	fresh	fish,	such	as	sal-
mon, tuna and cod, have become products they relate to luxury (Appendix 6). 
Anna,	stresses	that	fresh	fish	is	not	that	pricey	when	comparing	it	to	red	meat	
(Appendix 6). However, Nicoline and Frederikke, do not agree that consuming 
fresh	fish	 is	comparable	to	consuming	products	 like	 (red)	meat	 (Appendix	6).	
To	Nicoline	and	to	Anna,	meat	and	fish	are	comparable	as	they	both	are	main	
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element to a dish and therefore, not consumed at the same time (Appendix 6). 
However,	when	choosing	between	meat	and	fresh	fish,	both	Frederikke,	Martin	
and	Nicoline	will	choose	meat,	despite	the	fact	that	fish	was	generally	percei-
ved as the healthier option (Appendix 6). 
 
The	perception	of	fish	is	drawn	on	memories	when	growing	up	and	how	mo-
dern society has changed it. Both Andreas and Anna mention to remembering 
advertisements,	informing	people	to	eat	fish	due	to	health	benefits,	as	well	as	
referring to back in the day (Appendix 6). 
Regardless	of	the	perception	on	the	health	aspects	of	fish,	neither	participants	
described	it	as	a	significant	part	of	their	consumption.	A	recurring	issue	while	
discussing	the	purchase	of	fish	products,	was	the	price	of	 fresh	fish.	Nicoline	
states	that	price	is	one	of	the	main	reasons	she	buys	canned	fish	such	as	mac-
kerel	in	tomato	sauce	or	sardines,	as	opposed	to	fresh	fish	(Appendix	6).	Martin	
and	Frederikke	rarely,	to	never	buy	fresh	fish	(Appendix	6).	Smoked	or	canned	
fish	products	are	more	often	the	choice,	due	to	more	appealing	looks	and	the	
perception of being a safer option in terms of food safety (Appendix 6). Frede-
rikke	states	that	she	would	like	to	increase	her	fish	intake,	however	she	never	
buys	fish	at	the	local	fishmonger	due	to	the	prices	(Appendix	6).	Fishmongers	
were related to being representatives of quality and storytelling, that is lost 
when shopping at supermarkets (Appendix 6). Nevertheless, the focus group 
participants	purchased	the	majority	of	their	fish	in	supermarkets.
 
“If	you	wanna	buy	quality	fish	you	don’t	get	that	at	the	supermarket.	You	have	to	
go	to	a	fish	place,	for	instance	Torvehallerne”	- Anna (Appendix 6). Where Andreas 
adds	to	buying	fish	at	the	supermarket	where:	“It	is	hard	to	find	something	that	
even	looks	delicious	and	then	you	also	have	it	in	the	back	of	your	head,	if	it	looks	like	
really	red	and	nice,	it’s	probably	synthetic	in	color” - Andreas (Appendix 6).
 
When discussing product communication and storytelling, Andreas stresses that 
product	explanation	and	storytelling	is	a	key	quality	when	shopping	at	a	fish-
monger	(Appendix	6).	Employees	at	the	fishmonger	will	recommend	different	
species,	explain	how	to	cook	it	and	share	their	knowledge	of	the	fish.	Martin	
adds that knowing the story behind a product, motivates him to purchasing it 
(Appendix 6). 
Nicoline put emphasis on retailers (are obligated to) provide secure product to 
the consumer in terms of food safety (Appendix 6). Part of the trust lost in the 
industry is restored once a product has made its way to the retail-chain. 
 
Nicoline also stresses that to her, it would be enough to have storytelling and 
cooking description communicated on the packaging when buying (unknown) 
fish	products	(Appendix	6).	Altogether,	in	spite	of	cooking	abilities	(or	lack	the-
reof)	participants	were	optimistic	towards	purchasing	unknown	species	of	fish,	
especially if the packing contained guidance on cooking methods (Appendix 6). 
To	Martin,	when	purchasing	fish,	it	does	not	depend	on	what	type	of	fish	it	is,	
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it	is	a	matter	of	how	the	fish	is	sold,	whole	or	filleted	(Appendix	6).	According	
to	him,	he	would	buy	an	unknown	fish	product	when	it	is	fileted,	to	him	all	fish	
should be cooked similarly. 
 
When discussing bycatch, Martin, Nicoline and Frederikke, directly associate by-
catch with food waste (Appendix 6). Anna, Nicoline, Andreas and Martin share 
the same thoughts on the use of bycatch, which is that there is none. They 
believe consuming bycatch could contribute to limiting food waste. In addition 
to that, Anna, Nicoline, Andreas and Martin believe that bycatch can be seen 
as the more sustainable option. To them, this would increase their positivism 
towards the industry, by perceiving it as more sustainable (Appendix 6). Martin 
stresses	that	it	is	all	about	storytelling.	Selling	fish	that	contributes	to	a	more	
sustainable world, has potential on the current market, in his view (Appendix 6). 
All participants agree that bycatch has market potential (Appendix 6) However, 
not all participants see it as something positive. 
 
Frederikke is concerned if bycatch is being promoted, because it would be ano-
ther	way	for	the	industry	to	mislead	consumers	and	increase	profits	on	non-se-
lective	fishing	methods	and	promoting	excessive	fishing	(Appendix	6).	Nicoline	
shares the same concern, stating “I would be worried that we would be getting 
into	a	new	industry,	it	would	turn	into	this	new	profit	making,	because	they	know	
that they can sell it” - Nicoline (Appendix 6). However, when directly asking Ni-
coline if she sees bycatch market potential, her answer is yes, “... as long as it 
remains local” - Nicoline (Appendix 6). 

Summing up

Based on literature- and empirical data, the second BMC is created to analyze 
how bycatch can be used to deliver, create and capturing value from a retail 
perspective. However, when creating the second BMC, several boxes i.e., Value 
Proposition,	Customer	Relationship,	Customer	Segment	and Channels could not be 
filled	out,	while	boxes	like	Key Activities and Cost Structure were not completed 
due to the lack of customer knowledge.
Personas aided in understanding and capturing the audience group to target 
for the focus group discussion. Despite this project not aiming towards actual 
product development, it should be viewed as a contribution to further research 
and product creation. 
The	focus	group	discussion	identified	several	themes	regarding	the	fishing	in-
dustry; negativity towards the industry affects their consumption, a potential 
market for bycatch can be explored with attention to transparency and commu-
nication, as well as insight into the behavioral patterns, needs and desire of the 
focus group participants.
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The analysis on the focus group discussion showed that most participants are 
optimistic towards the market potential for bycatch. However, it did not answer 
how	value	can	be	created	from	bycatch,	therefore	a	final	BMC	(figure	40)	is	intro-
duced. This BMC builds on top of the information from the previous BMCs. The 
aim of this BMC is to unveil and map out the how introducing bycatch a broader 
market, can deliver, create and maintain business value from a retail perspec-
tive. This BMC is presented and explained in the following section, concluding 
the forming phase, as described by VIA University College (2014). 

The outcome of the Value	Proposition,	Customer	Relationship,	Customer	Segment,	
Channels and the added information on Key Activities and Cost Structure, are ba-
sed on the results of the focus group, and naturally, on previous empirical- and 
literature research.

The value of which a product delivers is central when creating a business mo-
del (Osterwalder and Pigneur, 2010). There are a few questions to keep in mind 
when creating a BMC: ‘what	customer	problems	are	we	solving?’	or	‘which	custo-
mer	needs	are	we	satisfying?’.	Simplified,	solving	the	customers’	problems	and/or	
fulfill	their	needs,	is	the	essence	of	value	creation.
 
As negativity and distrust regarding the industry are recurring themes of the 
empirical	data	should	therefore	be	included	as	a	key	finding.	The	focus	group	
generally associated inconsiderate practices such as food waste to the industry 
(Appendix 6), while, Frederikke, Nicoline and Andreas addressed a lack of trans-
parency	throughout	the	whole	industry,	especially	relating	politics	and	fishing	
practices (Appendix 6). Others, like Martin and Anna addressed the concentrati-
on and monopoly-like conditions within the industry (Appendix 6). High prices 
and	low	quality	of	fish	was	viewed	as	a	problem,	especially	regarding	(fresh)	
fish	 in	 supermarkets	 (Appendix	 6).	 Storytelling	 was	 often	 emphasized	 when	
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Figure 40 / Business 
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and retail perspective
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discussing marketability of products, related to bycatch. As both interviewee 
Nielsen and focus group participants Martin and Andreas state, the absence of 
communication	on	product	information,	specifications	and	preparation	instruc-
tions	causes	is	preventing	customers	from	purchasing	fish	and	fish	products	in	
general (Appendix 3; Appendix 6). 
 
Needs of consumers are different than problems, but, needs often arise from 
problems in everyday lives of consumers (Osterwalder and Pigneur, 2010). In 
this case, customer needs are quality products with sensible external communi-
cation and transparency, along with e.g., cooking instructions, sold at a fair price.

 
Summing up

The	final	BMC	provides	an	overview	and	understanding	on	how bycatch can be 
used to create value. It presents how bycatch can create business value, when 
it is introduced as a sustainable product contributing to lowering food waste. 
It should have clear continuous communication concerning transparency in the 
product and its background. It should provide a compelling storytelling, which 
precisely addresses the Value Proposition of the product as well as guiding con-
sumers on how to make best use of it.  
There is also a potential in bycatch providing price levels, that can reduce the 
gap between price and quality, as experienced by focus group participants.
This Value Proposition derives from conclusions based on the key empirical	fin-
dings throughout the project. Firstly, the aim of the landing obligation is repe-
atedly found in the empirical data. In the interviews it is agreed, that the major 
aim is to collect and record data as foundation to policy-making. However, it is 
also discussed whether there is an underlying purpose of the landing obliga-
tion being a moral solution to a moral problem. It is speculated whether it is 
a	policy	aiming	to	better	conditions	of	the	oceans	and	fisheries,	or	to	prevent	
further negative discourses regarding the industry. However,  increases in byca-
tch are expected, making relevant to discuss the true aim and outcome of the 
landing obligation. It also relates to the distrust explained by the focus group 
participants and provides an incentive to explore how distrust and negative 
discourses	 affects	 consumer	behavior.	This	 also	presents	 the	 second	 key	fin-
ding,	which	explain	that	negative	associations	towards	the	fishing	industry	is	
affecting the behavior of focus group participants. The project is delimited from 
showing how much it is affecting, but rests on statements from participants. 
The data explores several aspects, that describes participants’ distrust and how 
it	prevents	them	from	having	fish	as	an	 integral	part	of	 their	diets	and	their	
worries	related	to	consuming	fish.	Thirdly,	it	is	found	that	there	is	a	potential	
for creating a market for bycatch in Denmark. This should rely on a retail-dri-
ven initiative, giving that this part of the industry are closer to the consumer, 
both in terms of innovation activities, communication with target groups and 
regaining trust, which the industry itself does not provide. This aligns with the 
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fourth	finding,	the	identification	of	a	system	for	direct	sales	of	bycatch	in	the	
Netherlands. Here, bycatch is sold at a fraction of the general prices in separate 
monitors	at	established	fishmongers.	If	such	a	system	exist	in	another	EU	mem-
ber state, it is worth exploring if similar conditions could apply in Denmark to 
prevent	waste	of	increased	volumes	of	bycatch.	This	leads	to	the	fifth	and	final	
key	finding,	that	bycatch	should	not	be	profitable	to	an	extent	where	it	nega-
tively	affect	selective	fishing	practices.	 Increasing	profit	potential	of	catching	
bycatch	could	reduce	incentives	for	fishermen	to	fish	selectively,	depending	on	
its value. However, there is a potential for increased value in other parts of the 
industry. In a consumer perspective, bycatch could provide a cheaper alternative 
to	current	options	of	fresh	fish.	With	qualities	such	as	transparency,	storytelling	
and fair prices, bycatch can provide value in a consumer perspective.
As described in 2.3 delimitations, this design process did not include a the fulfill 
and fabricating phases of the 5F model. However, when successfully implemen-
ting bycatch in order to create/increase business value utilizing bycatch, it will 
necessary	to	include	final	steps	of	the	5F	model.	This,	and	other	considerations	
on the study design e.g., methodological- and theoretical	framework,	validity and 
most	important	findings will be discussed in the following chapter, discussion.

ANALYSIS

131



Chapter 11

Discussion

Discussing research approaches, limitations, 
findings	and	the	future	perspective
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Chapter 11

Discussion

 This section discusses the advantages and disadvantages of the metho-
dologic and theoretical choices throughout the project. It does so by discussing 
the	limitations	of	the	study	design	followed	by	a	discussion	on	key	findings	in	
the	project	and	the	significance	of	these,	as	well	as	the	further	use	and	applica-
tion	in	the	academic	field.

The purpose of the project is to explore a potential in an increased business va-
lue	utilizing	bycatch	from	Danish	fisheries.	It	does	so	without	designing	specific	
ideas/solutions,	 but	by	highlighting	key	findings	of	value	 to	 further	 research	
and development. This has been done with the use of Design Thinking and Mul-
tiplicity as theoretical frameworks along with interviewing key actors to develop 
an	understanding	of	the	general	fishing	industry	in	Denmark	and	its	current	de-
velopments, related to bycatch. Following, consumer-based perspectives were 
collected through a focus group discussion, as a mean to explore the business 
potential	of	bycatch	based	on	a	specific	consumer	group’s	needs.	This	also	ser-
ved as the retail perspective of the project, seeing as consumer needs are to 
an extend also the needs of retailers, by showing these in the Value Proposition 
of BMCs. This study design places itself between a vast amount of other rese-
arch projects and initiatives, while introducing a different perspective to the 
field	of	research,	that	is	otherwise	dominated	by	technological	innovation	and	
managerial- and legislative systems. By discussing the potential value creation 
of bycatch, the aspiration is to make use of a resource that is currently consi-
dered	a	problem	or	challenge	in	the	fishing	industry.	This	again	separates	the	
scope of the project from previous research, by not trying to limit or reduce the 
amounts of bycatch (or increasing it), but by exploring the possible use for an 
unavoidable	part	of	the	catch	in	fisheries,	that	is	otherwise	considered	as	waste.	
In reference to that, it is important to note that the aim is not to make bycatch 
profitable	 in	a	fishermen’s	business	perspective,	 seeing	as	 this	might	 lead	 to	
un-selective	fishing	practices	and	overfishing.	But	since	it	is	claimed	that	by-
catch cannot be completely avoided, the aim is to explore its potential value 
elsewhere in the value-chain, preventing the extra volumes of landed bycatch 
from becoming a wasted resource. Therefore, the aim is neither to explore the 
value	creation	in	operational	chains,	such	as	fishing	and	processing	companies,	
but in the retail sector instead. 

The	specific	key	findings	of	the	project	will	be	presented	below,	but	will	discus-
sed later in this chapter:
• There is doubt about the true purpose of the landing obligation, that it is an 

answer to a negative public discourse, rather than a policy to better conditi-
ons	for	the	fishing	industry	and	the	marine	life	and	ecosystems;

• The Netherlands have a system, that allows for sales of bycatch directly to 
consumers, at low prices;

• Negative	associations	towards	the	fishing	industry	can	be	affecting	consu-
mer choices negatively;

• A market for bycatch is possible, especially if this is retail-driven;
• Bycatch	should	not	profitable	 to	such	a	degree	 that	 it	prevents	selective	

fishing	among	fishermen.	However,	value	should	and	could	be	created	for	it.
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11.1. Method critique

Firstly, a discussion on the methodological framework will follow. This section 
aims at discussing the limitations of the methods applied in this project and 
alternative approaches to collecting empirical data.

11.1.1. Interviews 

Not	interviewing	retailers
By	not	adding	retailers	to	the	list	of	informants,	the	second	and	final	BMC	re-
mained a hypothetical estimation based on real-life experiences and empirical 
data from informants, who are not directly linked to retailers in the sector. This 
project chose to collect empirical data on consumers, as opposed to retailers, 
seeing as consumers (mostly) represent the interest and target-groups of retai-
lers. Personas were used as a tool to identify the target group, as Grudin and 
Pruitt	(2002)	argue,	a	product	has	to	fit	with	the	needs	and	desires	of	customer,	
in order to be of value. Interviewing sources in the retail industry might have 
contributed to examining the part of the value-chain, expected that it would 
especially relate to sales. This aspect has therefore not been taken into account 
in this project. As a result, the potential for value creation of bycatch can only be 
analyzed	based	on	data	from	a	focus	group	with	a	specific	group	of	consumers.	
This delimits this project from concluding on a commercial value in a retail 
perspective,	besides	those	identified	by	the	focus	group	in	this	project.	

Not	interviewing	fishermen
Actual	fishermen	were	not	interviewed	for	this	project.	Although	Hansen	is	cur-
rently	the	owner	of	two	vessels	and	a	retired	fisherman	himself.	This	informant	
was chosen due to his position as chairman of the Fishermen’s Association in 
Hanstholm and the former chairman of the Danish Fishermen’s Association. In-
terviewing	 fishermen	 could	 have	 opened	 up	 perspectives	 that	might	 not	 be	
obtainable through the Fishermen’s Association. Although they represent the 
interests	of	fishermen,	a	degree	of	bias	can	affect	the	outcome,	given	that	a	di-
rect source is not interviewed. However, the project was limited to including the 
Fishermen’s	Association	being	representative	of	fishermen.	By	choosing	Han-
sen as informant, he served as gatekeeper of the most important interests and 
challenges	of	Danish	fishermen.	This	informant	is	part	of	a	managerial	system,	
that exists within the industry and therefore has to be especially concerned 
with	practical	matters	fitting	into	the	framework	of	the	system	and	its	mecha-
nics. However, it has to be acknowledged that speaking directly to the source, 
may have opened perspectives, that were more practice oriented towards topics 
such as bycatch. 
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11.1.2. Focus group

The size of focus group and the amount of conducted focus groups
Due	to	a	last-minute	cancellation,	five	persons	participated	in	the	focus	group	
for this project. According to Bryman (2012f), the recommended number of par-
ticipants is 6 to 10 people. It is recommended to lower the amount of focus 
group participants if it is expected that participants will have a lot to say on 
the research topic, when the topic is complex or when the participants are emo-
tionally involved (Bryman, 2012f). Although being by chance, the lowering of 
participants resulted in well distributed engagement from all participants. Even 
as	the	discussion	was	reduced	towards	the	end	and	was	finalized,	discussions	
continued. This clearly showed an interest and motivation among the focus 
group. After turning off the recording device, the group stayed together and the 
discussion mainly kept revolving around the similar topics of the focus group 
discussion. Notes from this discussion were also kept, but only served as me-
mo’s	and	not	as	specific	references	in	the	project.	Including	more	participants	
could	have	resulted	in	a	less	equal	distribution	and	depth	of	reflection	in	each	
participant. 
We acknowledge that more focus groups can complement the degree of which 
this methodology can be applied generally. Participants were, as a result of 
them already being friends, a rather homogeneous group in terms of social life, 
but not in terms of professions and background. Conducting more focus groups 
with a similar demographic will strengthen the validity and generalization in 
the consumer segment that this group represents. Likewise, conducting focus 
groups with different consumer segments, allows for a broader perspective in 
terms of reach. In retrospect, the choice could have been made to include more 
focus groups with similar demographics, in order to present a stronger case 
of	the	specific	consumer	segment.	The	reason	for	not	doing	so,	is	that	a	broa-
der	demographic	could	have	made	the	findings	more	superficial	and	too	broad,	
where a more focused effort can be put into targeting a more concrete persona. 
Multiple personas were created as a mean to create an overview of potential 
consumers. Personas were used to capture a target group leading to the choice 
of participants for the focus group. These can aid in capturing representatives of 
the market potential for bycatch, by potentially being future consumers (Grudin 
and Pruitt, 2002).

11.1.3. Questionnaires

Questionnaires for consumers
Sending	out	questionnaires	 to	potential	 consumers	 regarding	consumer	pat-
terns	and	perceptions	of	the	fishing	industry	and	bycatch	has	been	a	metho-
dological consideration throughout the project. It was argued that the data 
derived from it could give a quantitative argument, as to eventual elements 
relevant for the Value Proposition of bycatch. The inclusion of consumer questi-
onnaires	could	have	been	targeted	towards	customers	in	a	specific	Danish	su-
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permarket chain. Questionnaires offer a fast and low-cost method to collecting 
big amounts of data. When handing out questionnaires, there is not interviewer 
present, which allows the participant to anonymously answer without the in-
terviewing affecting their answers too much. An advantage relevant as opposed 
to focus groups and interviews, where the interviewer is in direct interaction 
with the informant, hence possibly enforcing a researcher bias (Bryman, 2012h). 
However, this method was cut from the project, seeing as the aim was deeper 
insight into informants’ understandings, perceptions and behavior in relation 
to the topic(s). A questionnaire does not allow for follow-up-, elaborate- and 
reflective	 questioning	 (Bryman,	 2012h).	The	 topic	 in	 general	was	 considered	
too complex for a questionnaire and would require a considerate amount of 
explanation (both for the researcher and respondent), that would not be ideal.

11.1.4. Key informants

Ranking of key informants and their contribution to the study
There were differences in the levels and areas of involvement from informants, 
depending	on	their	field	of	expertise	and	purpose	of	the	different	interviews.	
The interviews with Peter Nyman, Technical Administrator at The Port of Hanst-
holm and Teaching Associate Professor Thorkild Nielsen from the Aalborg Uni-
versity, mostly served as background interviews, but still contributed with valid 
points for analysis, however, not as much as the remaining informants. The real 
life cases and storytelling by the chairman of the Fishermen’s Association in 
Hanstholm Jan Hansen, gave great inputs. Due to this way of answering questi-
ons through telling stories, made dissecting this empirical data a challenge, but 
contributed greatly to understanding the operational challenges of the project. 
The main contributors of this project among the interview informants, are Pro-
gram	Manager	at	Wageningen	Marine	Research,	Nathalie	Steins	and	Associate	
Professor	at	Aalborg	University,	Søren	Eliasen.	Both	are	employed	at	universi-
ties	and	deeply	involved	with	fishery	management	and	innovation.	Clearly,	they	
were accustomed to answering questions and provided well thought out and 
precise answers. From the interviews it was evident, that they had already been 
reflecting	on	the	topics	addressed	in	the	interviews	and	this	project	in	general.
Nyman and Hansen contributed to most of the insights into operational prac-
tices,	the	historical	development	and	management	of	Danish	fisheries.	Nielsen	
presented insight into the current challenges of the industry, assessment of 
management systems and information on the industry as a whole. Eliasen and 
Steins	contributed	with	vast	knowledge	on	innovation	and	current	projects	and	
dilemmas of the industry, both as being authors to several studies and through 
participation in such projects in their professions. Their expertise was very wide, 
as	they	were	able	to	discuss	all	fields	that	were	touched	upon	during	interviews.	
It should be noted that, in spite of different levels of contribution, all partici-
pants were able to engage in all topics covered through the interviews
The distribution of involvement was to little surprise, given that academic re-
searchers	 like	Eliasen	and	Steins	might	share	similar	mindsets	 to	a	 research	

DISCUSSION

136



group like ourselves. The result was optimistic discussion on creation of value 
from	bycatch	and	the	possibilities	of	finding	or	creating	markets	for	it	 in	the	
current	state	of	the	fishing	industries	in	the	Netherlands	and	Denmark.	By	con-
tributions of the other informants, these aspects were complemented with vast 
background	knowledge	of	the	fishing	industry	and	the	many	operational	and	
managerial activities and perspectives it is subject to.

11.2. Theoretic considerations

The following section will present a discussion on choices of theory and theore-
tic considerations	in	the	study	design,	as	well	as	reflecting	on	the	outcome	and	
limitations of these choices.

11.2.3. Design Thinking

A common critique towards Design Thinking is that it claims to make designers’ 
methods	seem	more	scientific	than	they	are,	by	supporting	and	professionali-
zing its role. Brown (2009) claims that everyone can be a designer. This par-
ticular claim can be viewed almost as a magic pill to solve all problems that 
organizations may have or come across. By making such claims, Design Thinking 
might remove itself from its own relevance, because if everything (or everyone) 
is design, then nothing is design (Kimbell, 2011). It has to be recognized, that 
not all are equally trained in the skillsets of designers and not all designers are 
trained in all kinds of design. Designers are more often than not highly educa-
ted	and	skilled,	with	the	abilities	of	operating	specific	or	several	technologies	
and methods. 
 
Design Thinking makes successful solutions by combining user perspectives 
with what is technically feasible and what is commercially viable to an organi-
zation (Brown, 2009). However, in a critical review by Kimbell (2011) she argues 
that Design Thinking	 reflects	little	on	traditions	of	social	sciences,	relating	to	
the user perspective.
“In	contrast	to	much	contemporary	design	practice	and	education,	social	scientists	
are	trained	to	question	what	theoretical,	political,	or	other	commitments	they	bring	
to	their	work	and	how	these	shapes	their	research	findings.	Construed	in	this	way,	
Design Thinking fails to reference wider theories of the social and misses opportu-
nities	to	illuminate	the	context	into	which	the	designer	is	 intervening”	- Kimbell 
(2011).
 
Such	 critique	 is	what	 has	 brought	 this	 project	 to	 include	wide	 theories	 and	
methodologies from social sciences. Likewise, has it been part of the reasoning 
behind excluding the remaining steps of the 5F model, to emphasize the impor-
tance	of	contextualizing	the	project	into	the	field	of	research,	before	attempting	
to develop an actual solution. This is why the project should also be viewed as 
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the initial step into further developing and designing a solution by thoroughly 
exploring the potential business value in utilizing bycatch.
It can be suggested if Design Thinking and its heavy focus on abductive thinking, 
is better suited to complement management resources when these tend to rely 
too much on analyzing problems. To an organization, a main challenge with De-
sign Thinking is, that it does not “...	give	form	to	things;	instead,	it	concerns	action	
and	the	artificial” - Kimbell (2011), hence results are not proven before they are 
invested	in	and	tested.	The	flexibility	and	fluid	form	of	the	theory	is	also	part	
of it limitations, it does not offer concrete principles, effects or descriptions of 
practices. This means that each case often stands on its own, limiting the per-
spective of generalizing successful cases of Design Thinking to other contexts 
and organizations.  
 
Kimbell (2011) describes three ways of Design Thinking; as a cognitive style, as 
a general theory of design and as an organizational resource. The latter being 
the represented approach for this project. This way of utilizing Design Thinking 
is described as being focused on businesses or organizations with a need for 
innovation. It can be applied to various contexts and centered around orga-
nizational problems. Again, it has to be acknowledged that this case of the 
Danish	fishing	industry	can	be	limited	regarding	its	generalization	in	to	other	
industries. Kimbell (2011) suggests designers to situate their work in a larger 
historical framework, inspired by the work of anthropologists. Here designers 
take departure in relation to other practitioners’ research in e.g., other social 
practices and institutions. By understanding what happens in designing and ex-
ploring how political, socio-cultural, and economic developments have shaped 
design practice over time, it could move closer from Design Thinking to knowing 
(Kimbell, 2011). 

11.2.4. Multiplicity

The motivation for including the theory of Multiplicity with Design Thinking, is 
the above-mentioned challenges of situating Design Thinking in the context of 
the case by the use of a wider choice of theoretical framework. Multiplicity offers 
a framework for including a wide spectrum of perspectives to the complex case. 
This approach along with situational mapping have complimented the study, by 
providing a theoretical framework,	that	successfully	have	opened	up	a	field	that	
initially seemed impenetrable.
This is complemented by the changes in studies of design acknowledging its 
place in cultural and sociological practices, as well as its growing focus on con-
sumption (Kimbell, 2011).
In this project Multiplicity is used to enlighten various perspectives of the same 
issues. According to Mol (2002), objects are enacted by multiple practices as 
opposed to e.g., being constructed. By addressing a certain topic or challen-
ges,	such	as	bycatch	in	fisheries,	one	cannot	help	but	reflect	if	these	subjects	
are forced on informants. Are respondents being forced to have an opinion on 
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something	of	little	importance	to	them?	Reflecting	on	how	this	enacts	the	Mul-
tiplicity on the topic is of relevance, especially when addressing it as a wicked 
problem, as the terminology of Design Thinking would call it. Because what is 
really	gained	by	 identifying	multiple	perspectives	of	 a	phenomenon?	This	 is	
sought	to	be	answered	in	this	project,	through	finding	and	framing	a	potential,	
that arose from several informants’ perspectives and an understanding of the 
fishing	industry.	There	were	identified	similar	patterns	across	the	findings	in	the	
empirical data. This is where we believe the potential lies. By working with Mul-
tiplicity within the Design Thinking framework, it allowed continuous divergent 
and abductive thinking and constant emergence of new perspectives. Naturally, 
the challenges then, is to critically delimit and focus on the scope of the pro-
ject. A natural delimitation was the exclusion of technical innovations, which 
is already receiving attention regarding bycatch. Even though technology is re-
gularly included in Actor Network Theory, to which Multiplicity is closely linked, 
the study design did not allow for any particular attention towards non-human 
objects such as new technology. 
Realities can be manipulated and changed through practices (Mol, 2002), which 
means that opinions of informants can change as well, through changing prac-
tices.	An	understanding	of	 an	ever-changing	 industry,	 such	as	 the	fishing	 in-
dustry,	can	never	be	completely	finished.	It	can,	as	in	this	project,	serve	as	the	
informed background to identify and target future efforts by addressing and 
being aware of the multiple realities of such a complex system and the multiple 
enactments that shapes it.

11.3. Most significant findings

Although	the	empirical	data	brought	forth	several	findings,	an	analytical	view	
on	these	findings	have	resulted	in	certain	key	findings,	that	have	been	dominant	
in the data and to answering the research question. This section will present 
and	discuss	the	significance	of	these	key	findings.

11.3.1. Finding one

There	is	doubt	about	the	‘true’	purpose	of	the	landing	obligation,	that	it	is	an	ans-
wer	to	a	negative	public	discourse,	rather	than	a	policy	to	better	conditions	for	the	
fishing	industry	and	the	marine	life	and	ecosystems.
Among the interview respondents was a general agreement in perceiving data 
collection	on	fish	stocks,	as	a	primary	aim	of	the	landing	obligation.	All	descri-
bed a clash between scientists and practitioners in this regard. Hansen, Chair-
man of the Danish Fishermen’s Association in Hanstholm, was especially con-
cerned with a disagreement between data provided by biologists, that serve as 
the	data	upon	with	quotas	are	build,	and	the	experiences	from	fishermen	on	a	
daily basis. In short, they questioned the accuracy of the data with the healthy 
fish	stocks	they	believed	to	be	in	the	oceans.	This	naturally	results	in	discontent	
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among	fishermen,	as	they	view	it	as	an	unnecessary	limitation	to	their	quotas,	
hence	also	their	profits	(Appendix	5).	Steins,	Program	Manager	at	Wageningen	
Marine Research, complemented these views by describing the landing obliga-
tion as a moral solution to a moral problem. 
As	identified	in	this	project,	the	fishing	industry	is	subject	to	negative	discour-
se(s). As we were not able to collect empirical data with a source directly par-
taking	in	policy-making	in	fisheries,	this	project	cannot	confirm	the	aim	of	the	
landing obligation besides referring to public sources, as covered in the back-
ground	chapter.	Such	informants	were	found,	but	as	we	did	not	succeed	in	get-
ting any interviews from it, should be considered a limitation of the study and 
should optimally have been included. However, we are able to raise questions 
of further discussions on the implications of the landing obligation. Further 
investigation in the generality of whether negative attitudes among consumers 
are	affecting	consumption	of	fish	negatively,	could	be	of	value	to	targeting	fu-
ture efforts in turning the discourse. Whether or not the landing obligation is 
a policy with that purpose, remains unclear. But, it should be addressed that 
the expected increase in bycatch can be an important area to address in a 
consumer-oriented	approach,	as	it	proved	to	have	significance	to	some	of	the	
negative discourses. 

11.3.2. Finding two

The	Netherlands	has	a	system	that	allows	the	sales	of	bycatch,	directly	and	indirect-
ly	to	consumers,	at	low	prices.
The reason for the discrepancy between the understanding of Hansen, Chair-
man of the Danish Fishermen’s Association in Hanstholm and the legality re-
garding sales of bycatch in IJmuiden Harbor did not appear from this project’s 
findings.	However,	should	it	be	acknowledged,	as	has	already	been	argued	for	
several	times	during	this	project,	that	the	fishing	industry	is	a	big	and	complex	
system. Although EU member states are bound together through the Common 
Fisheries	Policy	(CFP),	each	state	can	have	individual	policies	specific	to	their	
region, which could explain a possible misunderstanding between actors of dif-
ferent countries. 
The	fact	 that	direct	sales	of	bycatch	exists	within	the	Dutch	fishing	 industry,	
makes it worth considering if the same could be applied to Denmark. As it was 
not a focus for this project, the underlying mechanisms of bycatch sales in the 
IJmuiden	Harbor	were	not	further	investigated.	However,	due	to	the	significance	
of	this	finding	relative	to	a	possible	value	creation	of	bycatch	in	Danish	fishery,	
it should be worth investigating if a similar approach could be applied in Den-
mark. When working with the remaining steps of the 5F model, fabricating and 
fulfilling, the experiences in this project suggests investigating the system and 
market for bycatch in the Netherlands. When exploring a potential for bycatch 
in Denmark, the discrepancy between actors in Denmark and their understan-
ding	of	Dutch	markets	might	not	be	relevant.	But	the	fact	that	the	findings	in	
this project show such a system, could be highly relevant to value creation of 
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bycatch in Denmark.   

11.3.3. Finding three

Negative	associations	towards	the	fishing	industry	can	be	affecting	consumer	choi-
ces negatively.
It was clear that the participants of the focus group were regularly keeping 
up to date with current media and had an understanding of practices in the 
fishing	 industry,	 both	 in	 terms	 of	 operational	 practices	 and	managerial-	 and	
political aspects. However, did their somewhat similar attitudes towards the 
industry not extend to a similar consumer behavior. In spite of agreeing to the 
same discourses, their behavioral patterns often pointed in different directions. 
Some	participants	hardly	ever	ate	fish	and	fish	products,	some	relied	mostly	on	
smaller	fish	and	canned	products,	while	all	agreed	towards	purchasing	smoked	
products	such	as	smoked	salmon	and	that	fresh	fish	were	mainly	a	luxury	for	
special	occasions.	Discrepancies	also	came	to	show	in	whether	fish	was	a	healt-
hy or unhealthy thing to eat. The participants generally shifted between being 
concerned	with	harmful	microorganisms,	 such	as	heavy-metals,	 in	fish,	while	
also	linking	consumption	of	fish	to	wellbeing	and	a	healthy	source	of	protein	
Appendix 6). 
This makes a general statement complicated when it comes to how it affects 
the behavior of the focus group participants.
But	whether	or	not	it	does,	is	explained	through	the	distrust	in	the	fishing	in-
dustry which reveals distrust and worry among this particular group of con-
sumers.	Consumption	of	fish	was,	in	their	opinion,	traditionally	perceived	as	a	
sustainable and healthy way of eating. Currently all were negatively affected by 
stories in the media which affected their behavioral patterns in different ways 
(Appendix 6).  

11.3.4. Finding four

A	market	for	bycatch	is	possible,	especially	if	it	is	retail-driven.
Several	 informants	 expressed	 belief	 in	 the	 creation	 of	 a	market	 for	 bycatch,	
especially if it is driven from a retail-perspective. The focus group participants 
generally	had	trust	 in	the	Danish	retail	sector,	but	not	in	the	fishing	industry	
itself.	Somehow,	there	was	a	consensus	that	once	a	product	had	reached	the	
retail-chain, it was considered reliable. This understanding was, that retailers 
simply cannot afford to make mistakes. If they do not provide the necessary 
security and quality, they will lose customers (Appendix 6).
Although not through similar perceptions, Associate Professor Eliasen, Teaching 
Associate Professor Nielsen of Aalborg University and Program Manager at Wa-
geningen	Marine	Research	Steins,	agreed	the	creation	of	a	market	had	to	be	
driven by the retail-sector. Industrial companies and retailers make up the part 
of the value chain with the most efforts and interests in product innovation and 
creations of new markets (Appendix 2; Appendix 3; Appendix 4). Christensen et 
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al., (2015) compliments by suggesting, that such innovation is highly affected by 
proximity to larger cities and knowledge-sharing within- and across industrial 
sectors.
Focus on the production- and retail sector could be of aid to the efforts already 
commenced	in	the	technologic	and	managerial	fields.	By	being	attentive	to	con-
sumer needs, through the retail could support efforts to improve technology 
and management systems, and vice versa.
Transparency, sustainability, food safety and food waste were highlighted as 
topics mentioned by the focus group, as important aspect in securing their pre-
ferences towards making use of bycatch in the retail sector. When commencing 
further	research	in	this	field,	these	aspects	could	serve	as	key	points,	to	keep	in	
mind when discussing consumer needs and preferences.
 
To conclude, these results are optimistic in the possibility of creating a market 
for bycatch but is closely linked to the discussion and limitations of the follo-
wing	key	finding.

11.3.5. Finding five 

Bycatch	should	not	be	profitable	to	such	a	degree	that	it	prevents	selective	fishing	
among	fishermen.
With this result comes the dilemma of how and where value is created. The em-
pirical	findings suggest that increasing the value of which bycatch can be sold, 
by	fishermen,	might	result	in	the	reduction	of	selective	fishing	practices.	This	
is not a desired outcome of this projects, seeing as it will which would go di-
rectly against the aims of the regulatory frameworks (Appendix 2; Appendix 4). 
Bycatch	is	currently	being	sold	at	levels	that	makes	it	unprofitable	to	fishermen,	
when including operational costs, such as e.g., handling and sorting the catch. 
The introduction of the landing obligation and its regulations on discarding, 
might increase amounts of bycatch that would otherwise have been discarded 
at sea (Appendix 1; Appendix 2; Appendix 4). 
Herein lies a potential of making use of bycatch, that are otherwise destroyed 
or sold cheaply to processing plants. It could be worth exploring a possibility if, 
or	how	much,	fishermen’s	profit	can	increase	without	dis-encouraging	selective	
fishing.	An	increased	incentive	towards	using	bycatch	might	limit	cases	of	ille-
gal	behavior	among	fishermen,	as	addressed	by	Steins	and	Hansen	(Appendix	
4; Appendix 5). It might also serve as a mean to lighten part of the impact the 
landing	obligation	is	expected	to	have	on	the	economies	of	fishermen,	especi-
ally those at smaller vessels.
If the value of bycatch can increase elsewhere in the value chain there is a po-
tential to change it from being waste (or otherwise destroyed) into a resource 
of interest to the retail sector, and ultimately the consumers. 
 
As previously stated, this project is mainly concerned with value creation of by-
catch from a consumer-based perspective. As an industrial perspective, such as 
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increased	value	and	profit	making	for	fishermen	is	subject	to	several	issues,	like	
increasing	profits	risking	un-selective	fishing	practices	and	possibly	a	greater	
lack of transparency. These can have greater consequences as mentioned earlier 
in the project
 
As	part	of	modern	consumption	patterns,	value	is	no	longer	restricted	to	profit	
and currency. Pine & Gilmore (1999) argues that value creation derives from 
many	other	aspects,	then	mere	profits.	They	even	argue	that	a	product	might	
no longer be enough by itself without any kind of experience related to it. As 
also addressed in the focus group, storytelling could provide value in terms of 
an intangible service provided in bycatch products. Examples of these could be 
health-motivations, environmental concerns or even buying a luxury product 
(Appendix	 6).	 Consumers	 define	 themselves	 through	 their	 consumption	 and	
this	presents	a	significant	change	in	what	value	products	have	to	deliver	(Pine	
and Gilmore, 1999). Consumers are increasingly looking to develop themselves 
through consumption, products that enlighten or increase their emotional well-
being are sought after, by the aspiration to transform one self. 
The same goes for businesses, where exact liquid value might be the end goal, 
but the means to getting it have multiplied. By providing experiences through 
goods that contributes to the arguments of Pine and Gilmore (1999), retailers 
can stay on track as regards to providing (and being) the transformations con-
sumers want. 
Consumers show they are still concerned with prices, however storytelling and 
experiences, are becoming a great motivations of direct consumption towards 
goods	that	provide	such	kind	of	value	(Appendix	6).	If	fish	consumption	in	Den-
mark is rather conservative (Appendix 2; Appendix 3; Appendix 5) and a distrust 
among consumers is restored in retail-chains (Appendix 6). Then, it is likely to 
hypothesize, that once consumers’ trust has been gained, it will likely remain as 
long as it maintain its value.  
Value should also be discussed in reference to negative discourses and external 
communication	of	the	fishing	industry.	This	project	has	by	now	established	a	
correlation between focus group participants’ attitudes towards the industry 
and	its	negative	effects	on	their	consumption	patterns.	Seeing	as	it	has	been	
subject to many discourses and an acknowledged lack of external communica-
tion from the industry (Appendix 5), such values that Pine and Gilmore (1999) 
present,	could	be	of	even	greater	value	than	direct	profits.	If	the	landing	obliga-
tion truly is a moral solution to a moral problem, the industry should certainly 
be concerned with consumers’ interests in storytelling and food waste (Appen-
dix 6) and the value of experience economy, that can be related to bycatch. This 
is not to conclude on the motivation of the landing obligation but is meant to 
serve	as	an	argument	to	accept	a	wider	definition	of	the	term	value	creation	in	
future efforts on improving within the industry.
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11.4. Validity and reliability

The	discussion	on	key	findings	will	be	 followed	by	a	critical	view	on	the	 re-
liability	and	validity	of	this	project’s	study	design	and	the	results	and	findings	
derived from it.
  
11.4.1. Reliability

The reliability of this study design should be expected to be a variable, since 
the qualitative nature of the study design and Multiplicity’s aspiration to explore 
the multiple in situations, hence lowering the chances of replicating the results 
of such a study design. This need not be a critique of the project, seeing as re-
liability is mostly an issue connected to quantitative research (Bryman, 2012b). 
This project  can  to  a degree  be replicated by other  researchers in terms of  
the  methodological and theoretical framework but given the large role of the 
researcher in such a study design, the results should vary depending on the 
informants’	and	researchers’	interpretations	of	results	and	findings.
The internal validity in this project is closely related to the limitations of Design 
Thinking, as it does not provide proof to the implementation of results derived 
from projects using Design Thinking. The result of this project, the Value Proposi-
tion	of	bycatch,	derives	from	the	result	of	analyzing	parts	of	the	fishing	industry.	
The validity is affected since we cannot be sure if and how results could be 
different by changing either of these variables (Bryman, 2012b). Internal vali-
dity is also concerned with how empirical data collection matches the theory 
chosen in the research. There is congruence between these, seeing as the data 
collection is collected over a research period of 8 months. This results in strong 
ties between the theory and data, due to several re-evaluations of methods and 
theoretical approaches. 
External validity has not necessarily been a key emphasis in this project. Given 
the theoretic choices, several views and perspectives are accounted for throug-
hout the project. This complies with Bryman’s (2012b) statements on external 
validity in qualitative research, which in short, revolves around a critical view 
on absolute truths. In social sciences the aim is to explore and argue for several 
views and truths (Bryman, 2012b), similarly to the aims of Design Thinking and 
Multiplicity.
The ecological validity, which “... is concerned with the questions of whether so-
cial	scientific	findings	are	applicable	to	people’s	every	day,	natural	social	settings”	
- Bryman (2012b), is obtained through the approach to conducting the focus 
group in this project. This is a side-category to external validity. The focus group 
consisted of participants in an existing group of friends, who regularly come 
together,	which	results	in	findings	that	are	closer	to	the	natural	social	settings	
and realities of each participant. This validity was also evident in the focus 
groups participants’ eagerness to continue and contribute to the discussion, 
even	after	it	was	finalized.	
As this project revolves around exploring potential, it is not particularly concer-
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ned with identifying concrete uses of bycatch or systematic changes needed in 
the	creation	of	value	or	a	specific	market.	This	project	has	explored	a	potential	
for	value	creation	of	bycatch	in	the	Danish	fishing	industry,	partly	by	examining	
the overall systems and multiple perspectives of the industry related to bycatch. 
As extension of this, the study design has collected empirical data that, along 
with the framework of Design Thinking and Multiplicity, are able to identify con-
sumer interests in directly purchasing bycatch products. Further suggestions 
are to include an extended attention to target groups in terms of validation 
and generalization, along with addressing these within the legal frameworks of 
both	the	fishing-	and	retail	industries.	The	examples	of	the	direct	sales	of	byca-
tch in the Netherlands could be analyzed as an inspiration to the systematic of 
the	Danish	fishing	industry.
In future perspectives, these results can be assessed in relation to the limita-
tions	of	 the	project	 especially	with	 the	 implementation	of	 the	final	 steps	of	
the	5F	model,	revolving	around	designing	and	producing	specific	goods	from	
bycatch.  

11.4.2. Researchers’ reflections

This project began with the landing obligation being point of departure in dis-
cussions	between	us.	As	student	of	 Integrated	Food	Studies,	 the	approach	of	
problem based learning is rooted in our academic mindsets. The project initially 
began	with	the	motivation	to	designing	specific	solutions	to	the	use	of	bycatch.	
However, due to the research design, we realized that implementing all phases 
of	the	5F	model,	would	result	in	the	exact	superficial	results	that	spurred	our	
attention	to	problems	in	the	current	field	of	research.	As	students	of	the	food	
industry, the negativity towards the industry also expressed through the empiri-
cal data, has also had it effect on us as researchers, through our initial interest 
of the topic. 
The overall goal was then reset to provide the necessary groundwork before 
commencing a push to product development, and hopefully inspire policy chan-
ges of bycatch regulations. As also mentioned in the project, misinterpretations 
or	lack	of	scientific	data	often	forsake	holistic	policy	making.	We	wanted	to	(and	
did)	explore	a	gap	 in	the	current	fields	of	 research	and	 initiatives	 in	dealing	
with	 challenges	of	 bycatch	 in	Danish	fisheries.	The	 aspiration	was	 to	 explo-
re human-centered solutions to unavoidable amounts of bycatch. Given recent 
attention towards products providing storytelling on sustainable properties in 
all kinds of product categories and consumer’s demand for it, it seemed like an 
obvious	subject	to	explore.	The	goal	is	therefore	to	unfold	the	fishing	industry	
and bycatch, by presenting and analyzing different ways of enacting and dis-
cussing it, as other than an inevitably wasted resource. Directing focus towards 
its potential value among several stakeholders and identifying a purpose for it 
in	similar	regions,	the	results	of	this	project	successfully	provides	a	first	step	in	
addressing future governmental, industrial and commercial purposes to the use 
of	bycatch,	that	does	not	necessarily	result	in	unselective	fishing	practices.	
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Chapter 12

Conclusion

	 This	project	unfolds	multiple	realities	of	the	fishing	industry	relative	to	
bycatch, with the aim of revealing a potential for utilizing bycatch t o increase 
its business value. Applying a Design Thinking perspective along with the theory 
of Multiplicity,	allowed	several	perspectives	and	challenges	to	unfold.	This	first	
phase	of	the	project,	unfolding	multiple	realities	of	the	fishing	industry,	revea-
led a gap in bycatch related consumer-based initiatives, compared to efforts in 
legislative, managerial and technological improvements. The view towards by-
catch and the challenges regarding it, is not shared by every stakeholder of the 
industry.	The	multiple	realities	of	the	fishing	industry	suggest	that	the	inclusi-
ons of multiple perspectives are necessary when addressing a wicked problem, 
such as the potential for value creation on bycatch. 
Despite new innovations and technologies to reduce bycatch, it cannot be com-
pletely	avoided.	Due	to	the	implementation	of	the	landing	obligation,	fishermen	
are forced to land all catch, including (un)wanted bycatch, leading to an ex-
pected	increase	in	landed	bycatch	volumes.	Bycatch	yield	minor	profits	and	its	
primary	use	is	in	production	of	fish	meal,	fish	oil	and	biogas.	In	worst	case	it	is	
destroyed. Due to potential risks of wastage, this project turned to uncover the 
potential use of bycatch through an increased business value. This is done by 
researching	the	first	three	phases	of	Strategic	Design	Practice	5F	model,	leading	
the	way	to	motivate	future	efforts	in	fabricating	and	fulfilling	solutions	to	this	
potential of creating value from bycatch  
 
Observations at the Port of Hanstholm (Denmark) and at the IJmuiden Harbor 
(Holland),	along	with	five	expert	interviews	and	a	focus	group	discussion	has	
served as the empirical data in answering the research question. 
 
The main barriers and constraints to utilize and introduce bycatch to the Danish 
market relates are highly related negative discourses and distrust among con-
sumers	towards	the	fishing	industry.	The	industry	is	viewed	as	non-transparent,	
un-sustainable and wasteful (when related to bycatch), negatively affecting 
consumption patterns according to focus group participants. Topics covered in 
the focus group discussion created insights of customer behavior, needs and de-
sires	resulting	in	a	final	BMC,	showing	the	necessities	when	introducing	bycatch	
to the Danish market and the exploration of its potential value.  
This project, based on the empirical data, has revealed several aspects which 
could provide a potential for value creation of bycatch. 
By incrementally mapping, knowledge gained throughout the project. BMCs 
were introduced for identifying a Value Proposition of bycatch in a consumer 
perspective.	External	communication	of	Danish	fisheries	could	be	emphasized	
as a mean to turning around negative discourses among consumers. Value cre-
ation of bycatch is suggested to be retail-driven. Distrust towards the industry 
was to a degree regained in the retail-chain of the industry. Retailers are closer 
to	the	end	consumer	than	practitioners	and	producers	of	the	fishing	industry,	
providing them with stronger relations to consumers and target groups. 
Storytelling	can	provide	an	important	message	and	a	mean	to	externally	com-
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municate	benefits	of	utilizing	bycatch,	to	consumers.	Proper	storytelling	should	
also address increased transparency, a topic of great importance to focus group 
participants. Bycatch could provide stronger ties between quality and pricing 
to	increase	fish	consumption.	Fresh	fish	is	considered	luxurious	and	expensi-
ve,	leading	to	canned	and	smoked	products	being	the	preferred	choice	of	fish	
product. This along with instructions of preparation and visually appealing pro-
ducts	and	packaging	is	where	this	project	identifies	the	potential	to	increase	
the value of bycatch in a consumer-based perspective. 

By	exploring	the	first	three	phases	of	5F	model,	this	project	should	be	consi-
dered	as	an	important	first	step	in	research	of	identifying	potentials	for	value	
creation, before proceeding to engage in creating a market for bycatch and 
addressing future challenges of the landing obligation.
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CONCLUSION

This project identifies the potential 
to increase the value of bycatch in a 
consumer-based perspective. 
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