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English abstract
To recover the declining European eel population, in 2009, the Dutch Eel Management Plan (DEMP)
was implemented with the eel ban, the closure of the months of September, October and November
for commercial fisheries as the most important measure. Despite small improvements of the stock,
according to the evaluations of the DEMP in 2012, 2015 and 2018, the status of eel in Dutch waters
remained in an “undesirable” situation. Fishermen, however, oppose the eel ban as an effective
measure and their perspective does not seem to be included in the DEMP. This while according to
critical academic studies the inclusion of the knowledge and livelihood strategies of local resource
users can contribute to better management. In this study the effectiveness of the eel ban is evaluated
based on the knowledge of the IJsselmeer fishermen about their livelihood practices and livelihood
outcomes.
Political ecology is used as an overall lens of inquiry and the Sustainable Livelihood Framework and
the indicators of social- and ecological sustainability are used. This qualitative study includes open
ended interviews with fishermen and builds forth on my experience as a fisheries biologist and
filmmaker in the IJsselmeer area. The fishermen managed to adopt their livelihoods either within or
outside the fisheries sector. The findings however show that the eel ban disrupts their livelihood
practices, and the wider socio-economic system which negatively affects the market prices. It also
reduces their flexibility, resilience and intensifies the fishing pressure and competition for yellow eel
and pike-perch. The eel ban therefore negatively affects the social sustainability which undermines
the ecological sustainability and the desired and expected outcome in the long run.

Nederlandse samenvatting
Om de dalende populatie van de Europese paling te herstellen, is in 2009 een Europese Richtlijn
uitgebracht die in de verschillende Europese landen geratificeerd moest worden. Nederland heeft
toen de DEMP ontworpen met als voornaamste maatregel een vangstverbod voor de maanden
september, oktober en november voor de commerciele visserij. Evaluaties uit 2012, 2015 en 2018
laten zien dat de stand van de paling licht gestegen is, maar dat de situatie in de Nederlandse meren
en rivieren nog steeds als onvoldoende beschouwd wordt. Beroepsvissers waren al kritisch over de
effectiviteit van het visverbod voor die maanden voordat de DEMP geimplementeerd werd. Zij
voelden zich niet betrokken bij het ontwerp van het aalbeheerplan, terwijl een aantal onderzoekers
laten zien dat het mee laten wegen van de kennis van de vissers en hun strategieen om in hun
levensonderhoud te kunnen voorzien bij kan dragen aan een effectiever visserijbeleid. In deze studie
wordt de effectiviteit van het vangstverbod in het IJsselmeergebied geevalueerd op basis van de
kennis van de vissers. Een politiek ecologische lens is gebruikt om dit te onderzoeken en de
´Sustainable Livelihoods Framework` is gebruikt als evaluatiemethode. Dit onderzoek maakt gebruik
van interviews met verschillende IJsselmeervissers. De ervaringen die ik als visserij-onderzoeker en
als cineast in het IJsselmeer heb opgedaan, zijn ook meegenomen. De vissers pasten hun
strategieen ten aanzien van hun levensonderhoud aan de nieuwe situatie aan en wisten binnen of
buiten de visserijsector een alternatief inkomen te verwerven. De resultaten laten echter zien dat het
visverbod hun beroepsuitoefening en de bredere sociaal-economische situatie verstoorde, hetgeen
resulteerde in slechtere visprijzen. Ook nam de flexibiliteit en de veerkracht van de vissers af, terwijl
de druk op de visserij en de onderlinge competitie voor rode aal en snoekbaars is toegenomen. Het
vangstverbod heeft daarom negatieve gevolgen voor de sociale duurzaamheid van de vissers en
ondermijnt de ecologische duurzaamheid op de lange termijn.

ii

Abbreviations
DEMP
EED
EZ
ICES
IUCN
NB-legislation
NRM
PO
RWS
WFD
VHR

Dutch Eel Management Plan
European Eel Directive
Dutch Ministry of Economic Affairs (Ministerie Economische Zaken)
The international Council for the Exploration of the Sea
International Union on the Conservation of Nature
Natureprotectionlaw 1998 (Natuurbeschermingswet)
Natural Resource Management
Fishermen Association (Coöperatieve Producenten Organisatie Nederlandse
Vissersbond – IJsselmeer U.A.)
Water Board (Rijkswaterstaat)
Water Frame Directive
Bird and Habitat Directive

iii

Table of Contents
English abstract

ii

Abbreviations

iii

1

Introduction
1
1.1 Problem Statement and Research Objective .................................................................... 1
1.2 Research questions ......................................................................................................... 2

2

Theoretical framework
4
2.1 Political ecology ............................................................................................................... 4
2.2 Sustainable Livelihood Framework ................................................................................... 5
2.2.1 Policies, institutions, and processes ..................................................................... 6
2.2.2 Livelihoods and Livelihood strategies.................................................................... 7
2.2.3 Livelihood outcomes ............................................................................................. 8
2.3 Fishermen’s knowledge.................................................................................................... 9

3

Methodology
11
3.1 Prior involvement and knowledge on the DEMP ............................................................... 11
3.2 General research process ................................................................................................ 13
3.3 Literature review .............................................................................................................. 13
3.4 Interviews ......................................................................................................................... 13
3.4.1 Selection of interviewees ...................................................................................... 13
3.4.2 Conducting interviews ........................................................................................... 14
3.4.3 Analysis ................................................................................................................ 15

4

Research background
16
4.1 Information on the Eel ...................................................................................................... 16
4.2 History of the IJsselmeer .................................................................................................. 18
4.3 Transition and the governance of a freshwater lake ......................................................... 18
4.4 Fishing communities ........................................................................................................ 20
4.4.1 Fishing techniques and target species in the IJsselmeer area ............................ 21
4.5 Governance of the IJsselmeer area ................................................................................. 23
4.5.1 Fishery law 1963 and fishing rights ....................................................................... 23
4.5.2 European Water Frame Directive.......................................................................... 26
4.5.3 Natura 2000 .......................................................................................................... 27
4.6 Conclusion ....................................................................................................................... 28

5

Governance of the eel in the Netherlands via the DEMP
29
5.1 Introduction ...................................................................................................................... 29
5.2 Initiation and reason for the Dutch EMP ........................................................................... 29
5.3 EU regulation ................................................................................................................... 30
5.4 Dutch interpretation .......................................................................................................... 31
5.4.1 Controversy on defining fisheries measures ......................................................... 33
5.5 Conclusions ..................................................................................................................... 36

6

Impact on the DEMP on the fishermen’s livelihood strategies
37
6.1 Introduction ...................................................................................................................... 37
6.2 The livelihood strategies of the IJsselmeer fishermen before the implementation ............ 37
6.3 Livelihood strategies after implementation ....................................................................... 40
6.3.1 Relocation of fishing pressure to remaining season .............................................. 41
6.3.2 Diversification to Chinese Mitten Crabs ................................................................ 43
iv

6.3.3
6.3.4
6.3.5

Diversification via side jobs ...................................................................................
Illegal fishing practices ..........................................................................................
Conclusion ............................................................................................................

44
45
45

7

Livelihood outcomes
46
7.1 Financial consequences ................................................................................................... 46
7.1.1 Compensation ...................................................................................................... 47
7.1.1.1 Value of fishing companies.........................................................................
47
7.1.2 Prices and Market of the eel ................................................................................. 48
7.1.2.1 Season and life stage and eel prices ..........................................................
49
7.1.2.2 Quality of the eel ........................................................................................
49
7.1.2.3 Increased supply of eel in May, June, July and August ..............................
50
7.1.2.4 Image of the eel .........................................................................................
50
7.1.2.5 Targeting young eels ..................................................................................
50
7.1.2.6 Indirect effects on pike-perch fisheries and prices ......................................
51
7.1.3 Consequences for the wellbeing of the fishermen’s livelihoods ............................. 52
7.2 Social sustainability of the livelihoods............................................................................... 54
7.2.1 Flexibility, vulnerability and resilience ................................................................... 54
7.2.2 Fishermen discouraged to have side-jobs and to fish less intensively due to the DEMP
............................................................................................................................. 55
7.2.1 Other impacts affecting fishing pressure ............................................................... 56
7.2.1 Effect of other directives and measures on the vulnerability .................................. 57
7.3 Ecological sustainability ................................................................................................... 58
7.3.1 Targeting young yellow eel ................................................................................... 58
7.3.2 Additional effects .................................................................................................. 59
7.4 Conclusion ....................................................................................................................... 59

8

Discussion
61
8.1 Introduction ...................................................................................................................... 61
8.2 Fishermen’s knowledge.................................................................................................... 61
8.3 Literature in relation to the DEMP .................................................................................... 61
8.3.1 Compensational effect .......................................................................................... 62
8.3.2 Ecological sustainability: Yellow eel fisheries models and a life history perspective of the
eel
............................................................................................................................. 63
8.3.2.1 When a closed season is the only option....................................................
64
8.3.3 Social sustainability .............................................................................................. 64
8.3.4 Theoretical considerations .................................................................................... 64
8.3.5 Study limitations ................................................................................................... 65

9

Conclusions

67

References

69

Attachment 1

75

Attachment 2: Quotes from fishermen interviewed by Hoefnagel & Dekker (2005)

76

Attachment: 3 Yellow eel model

77

Attachment 4: Decentral eel model for the province of Friesland

78

Attachment 5: Calculations on the effectiveness of proposed fisheries measures

79

v

1 Introduction
Increasing human population and climate change lead to environmental degradation by pressuring
natural and cultural landscapes, biodiversity and ecosystem services. In order to maintain the world’s
biodiversity, it is crucial to prevent environmental degradation and to manage natural resources in a
sustainable way (Godfray et al., 2010; Tscharntke et al., 2012; Bommarco et al., 2013). The
complexity, dynamics and multi-scaled interactions between humans and the environment and the
involvement of multiple stakeholders (such as NGO’s, scientists, resource users, government)
however, make natural resources, including fisheries, among the most challenging systems to
govern (Song et al., 2013).
This is shown in the many examples of natural resource management, including community-based
resource management, where environmental policies and measures to protect biodiversity and to
prevent environmental degradation are proven to be ineffective or counter-productive. Additionally,
they often lead to conflict and unequal division of cost and benefits amongst the stakeholders, and
in some cases affected people being worse off (Fairhead & Leach, 1995, forsyth 2003). Critical
researchers attributed this to the dominant role for (natural) science and incorrect assumptions about
the socio-ecological relations. Also simplified views or explanations about ecological cause and
effect relations in resource management, unequal power-relations and the neglect of the broader
system, complexity, history and the environmental knowledge and livelihood practices of local
communities contribute to that (Escobar 1996, Forsyth 2003, Fairhead & Leach, 1995, Budds 2009,
Scoones 2015). These examples put the ability of the current centralized governance regimes and
scientific resource management to manage the complexities of social-ecological systems into
question (Ingalls & Stedman 2016).
Similar concerns are raised within fisheries management, resulting in a growing awareness that for
effective management a transdisciplinary approach is needed, where the knowledge of local
resource users is included. Some researchers and policymakers, therefore, call for “an increased
role for fishers in the production of knowledge used in management decisions, and for a movement
toward collaborative management arrangements (Murray et al. 2006). Research on fishermen’s
knowledge started to grow in importance from the 1990s, yet despite the proven benefit for fisheries
management (Neis 1992, Budds, 2009), it is still not integrated into the mainstream fisheries science.
This science relies on the knowledge of professional scientists and is the basis for policy and
decision-making (Hind 2015).

1.1 Problem Statement and Research Obje ctive
The population of the European Eel is one of such examples that has shown to be difficult to manage
in a sustainable way. The complexity of its life cycle, the geographical distribution and multiple
threads such as fisheries on different life stages, reduction in suitable habitats, migration barriers,
toxics, parasites and possible changes in the ocean currents and a lack of knowledge make the
population of European eel hard to manage (Dekker 2004).
Since the 1980's the eel stock is declining, which led scientists to call for protective measures.
However, despite several measures to protect the eel population, the recruitment of glass eel as well
as young yellow eel continued to decline (Bierman et al., 2012). Eel is put on the red list of the
International Union for Conservation of Nature (IUCN) as a serious threatened species. For years,
the advice of the International Council for the Exploration of the Sea (ICES) on the Eel stock is to
reduce exploitation and other human activities affecting the stock as much as possible. In 2007, this
1

led to the European Union obliging member states to make an individual eel management plan: the
“EU Regulation for the Recovery of the Eel Stock (EC 1100/2007)”.
The goal of the eel management plan is to reduce anthropogenic mortalities so as to permit with high
probability the escape to the sea of at least 40 % of the silver eel or adult eel biomass, relative to the
best estimate of escape that would have existed if no anthropogenic influences had impacted the
stock. In 2009 the European Eel directive was implemented in the Netherlands, aiming at allowing
40% of the silver eel to escape. Amongst other measures, the most important measure was an eel
ban for the commercial eel fisheries in the months of September and October in 2009 and from 2010
onwards for September, October and November (Bierman et al., 2012). It remains uncertain,
however, whether the measures eventually will lead to a sustainable improved eel stock, because it
is not clear which factors caused the decline of the eel stock (Wolfshaar et al. 2018). Furthermore, it
is stated that the recovery of the eel is expected to take more time as it is a long living species.
In 2012, 2015 and 2018 progress reports were made and sent to the European Commission (EC).
All of these evaluations demonstrated that the status of eel in Dutch waters remained in a situation
regarded as “undesirable”. The biomass of escaping silver eel is estimated below the target of 40%
of the pristine situation and the anthropogenic mortality was higher than the targets of the EMP
(Bierman et al., 2012; Wolfshaar et al. 2015, Wolfshaar et al. 2018).
The fishermen were consulted prior to the implementation in a study by Hoefnagel & Dekker 2005,
where they expressed their concern about their companies and the effectiveness of the measures.
Herten & Runhaar 2013, however, showed in a discourse analysis that not all stakeholders agree
with the current implementation of the Dutch Eel Management Plan (DEMP). The Dutch fishermen,
together with a coalition of ecological consultancy firm Witteveen & Bos, oppose the claim that the
eel ban is ‘the most effective solution’ and argue it could even work counter–effective (Herten &
Runhaar 2013). Besides that, fisherman feel excluded from the decision-making processes and are
in continuous contestation of the dominant knowledge system and the narratives or stories that
underlie the policy domain (Kruitwagen et al., 2013, Herten & Runhaar 2013).
The objective of this study is therefore to look at the knowledge of, and perspectives of the
IJsselmeer fishermen on their livelihoods, and to see how their knowledge and perspectives can
contribute to better eel management. By doing so this thesis aims to contribute to a better
understanding of the discrepancy of eel management in the Dutch IJsselmeer and its outcomes and
to contribute to better management of the eel stock. This objective can be translated into the following
research question:

1.2 Research questions
How does the eel ban within the Dutch EMP affect the livelihoods of the IJsselmeer fishermen and
the social and ecological sustainability of fisheries, and in what way can fishermen’s knowledge
contribute to better eel management?
Comprising the following sub-questions:
I.

What constitutes the Dutch Eel Management Plan?

II. How does the eel ban influence the livelihood strategies of the IJsselmeer fishermen?
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III. How does DEMP influence the livelihood outcomes of the IJsselmeer fishermen, the social
sustainability of the livelihoods and the ecological sustainability of the eel population?
IV. How can the knowledge of IJsselmeer fishermen on their livelihoods and their social and
ecological sustainability contribute to better eel management in the IJsselmeer area?
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2 Theoretical framework
To get a better understanding of the fishermen's perspectives and knowledge on the Dutch
implementation of the European Eel Directive (EED), this thesis will use a political ecology
approach as a study lens. This allows for a critical perspective on the management of the eel
in the IJsselmeer. Within the political ecology lens, the sustainable livelihoods framework and
the knowledge of the fishermen will be used to look at the way the fishermen’s livelihoods are
affected. How they perceive the European Eel Directive, how their knowledge and
perspectives relate to the European Eel Directive and how they can contribute to a better
management.
The political ecology lens is specifically used here to look at the underlying assumptions of the
eel ban within the DEMP and the science and policy process defining the fisheries measures.
The Sustainable Livelihoods Framework (SLF) and the knowledge of the fishermen will be
used to look at the actual consequences of the DEMP on the livelihoods of the fishermen, the
social and ecological sustainability.

2.1 Political ecology
Political ecology is an interdisciplinary study derived from cultural ecology and political
economy. It attempts to integrate natural and social science approaches in order to understand
the relationship between human and ecological systems with explicit considerations of power
(Peterson, 2000; Robbins, 2011). Political ecology, moreover, explores these social and
environmental relations with a normative understanding that there may be better, less
coercive, less exploitative, and more sustainable ways of doing things (Robbins, 2011).
Political ecology research can help to plant the seeds for reclaiming and asserting alternative
ways of managing resources (Rosin, 1993 in Robbins, 2011).
In accordance with political ecology, this thesis takes the position that ecological conditions
and environmental change are a product of ecological and socio-political interactions that
mutually constitute each other (Worster 1985 in Budds 2009). Stakeholders or actors are
positioned in political, economic and ecological contexts which influence their diverse interests
and values and carry with them a multiplicity of perspectives, world-views, and discourses
(Bixler, 2013). This leads to different conceptualizations of the environment and the nature of
human-environmental relations, as well as different ideas and framings on appropriate uses
and management (Ebbin, 2011). What constitutes the socio-environmental relations, the way
problems and solutions are defined, resulting in management practices can therefore not be
reduced to a matter of objective analysis (Escobar, 1999; Ingalls & Stedman, 2016).
Within resource management situations, competing individuals or groups of actors, that differ
in power and knowledge, seek to influence policy formation. In doing so they use narratives
and discourses, and employ a range of strategies that include debating, negotiating and
framing: the specific ways in which environmental issues are understood and represented by
various actors (Bryant, 1998; Berkes et al., 2006; Fabinyi et al., 2014). Individuals that manage
or are empowered to define problems can influence the solutions that are considered and
ultimately adopted within the policy process (Ebbin 2011). Institutions and state policies
governing human-environment relationships resulting from these aggregate decision-making
4

processes can be seen as an embodiment of societal division and struggle in which powerrelations play an important role (Bryant, 1998). Power relations then mean that some voices
can be marginalized or privileged (Brosius, 1999 in Fabinyi, et al. 2014). Consequently, power
relations define whose knowledge is seen as legitimate, how it is generated, codified, and
brought to bear on the problems and solutions of management (Ingalls & Stedman, 2016).
I use political ecology as an overall lens, to question and deconstruct the Dutch
implementation of the European Eel Directive, to see how the fishermen’s livelihoods have
been affected and how their knowledge can contribute to better management. This will be
done by drawing on both the biophysical, ecological, as well as the economic and social
aspects of the implementation of the European Eel directive in the IJsselmeer (Blaikie and
Brookfield, 1987; Peet and Watts, 2002). This means that the history of the DEMP, the
complexity of the management of the eel, and the local environmental knowledge and
practices of local communities will be taken into account (Forsyth, 2013; Fairhead & Leach,
1995).

2.2

Sustainable Livelihood Framework

In the past few decades livelihood perspectives and livelihood strategies have become
increasingly central in discussions on rural development, natural resource management and
policy implementations (Scoones 2009, Scoones 2015). This comes with the growing
awareness that top-down state-led management as well as community or territorial use-rights
approach, with an incomplete understanding of livelihoods, can result in management
directives that are incompatible with both resource conservation and the social and economic
goals of management (Allison & Ellis (2001). Therefore, to create directives and measures
that support socially and ecologically sustainable livelihoods, an understanding of the
livelihoods and rural realities is needed and must be incorporated in directives (Scoones
2015).
To better understand natural resource management systems, SLF considers the way the
available assets, the vulnerability context and policies, institutions and processes, interact and
mediate the livelihood strategies, and the livelihood outcomes that are achieved by resource
users (fig 1) (Scoones 2015). Knowledge on the interplay of these different aspects of
livelihoods are then used to improve the social and ecological sustainability of a broad range
of resource users, including fishing communities. This is done by facilitating informed decision
making on the creation of policy processes and management decisions.
In the IJsselmeer the direct economic effects from the eel ban, including the effects of the loss
of by-catch and the perspectives of the fishermen on the implementation of the European Eel
Directive, were studied by Hoefnagel & Dekker (2005). An exploration of the way the DEMP
affected fishermen’s livelihood strategies and their livelihood outcomes and the ability to deal
with fluctuations in the fish stock, their flexibility and resilience is not considered and is
unknown. To get a better understanding of the fishermen’s livelihoods, the SLF is used as an
evaluation tool, looking at the way the DEMP, directly and indirectly, influenced the livelihood
strategies and ultimately the livelihood outcomes, the social and environmental sustainability
of the fishermen. This chapter will explain the SLF and the way it is applied in this thesis.
Starting with the importance of directives within the framework, followed by an explanation of
5

the concept of livelihood strategies, the concept of livelihood outcomes and the associated
indicators.

Figure 1. The rural livelihoods framework as a means to understand natural resource management
systems. (source: Ellison & Horemans 2006)

2.2.1

Policies, institutions, and processes

Within the Sustainable Livelihood Framework, policies, institutions and processes are
considered key as they mediate and govern access to livelihood resources, enable and
constrain people's livelihood options and define the resilience of livelihoods to cope with the
vulnerability context. Institutions, organizations and policies, therefore, have a large impact on
the livelihood strategies and on the livelihood outcomes that result from that (Ellison &
Horemans 2006, Scoones 2015). Additionally, they also determine the willingness of resource
users to invest in and helping to conserve the natural resources (Ellison & Horemans 2006).
In the IJsselmeer area the DEMP was implemented in an already complex institutional context
with other directives and measures on nature protection, water quality and sustainable
fisheries including measures to protect the eel (Talma 2014). On the one hand the
implementation of the DEMP further constrained the fishermen’s livelihood options, as they
can no longer fish for eel in September, October and November. On the other hand, however,
the eel ban reduced the fishing capacity for eel to such an extent that it made a previous eel
measure that reduced the overall eel fishing capacity with 32% redundant. Letting the eel
fishermen establish new livelihood strategies, it can therefore be expected that the livelihood
strategies of the fishermen adapt to this new institutional setting, ultimately influencing their
livelihood outcomes.
The importance of policies, institutions and processes within the SLF makes the SLF an
appropriate framework to evaluate the influence of the eel ban within the DEMP on the
livelihoods of the fishermen.

6

2.2.2

Livelihoods and Livelihood strategies

Livelihoods and livelihood strategies are used to get a better understanding of the way the
implementation of the DEMP influenced the livelihoods and the livelihood strategies of the
fishermen. To better understand livelihoods, Chambers and Conway's (1992) definition of
livelihoods is used:
“the living gained by the individual or household that comprises of the assets (natural,
physical, human, financial and social capital), the activities, and the access to these (mediated
by institutions and social relations) assets”
Livelihood strategies are, then, the day-to-day practices of different people, the things “people”
actually do. These strategies develop and are adapted in processes of experimenting and
innovating; sometimes intensifying or extensifying existing practices in response to local
scarcities and at other times changing livelihoods altogether (Scoones 2015). Livelihood
strategies can, therefore, reveal the ways livelihoods adapt to environmental change, resource
fluctuations and changes in institutions. Livelihood strategies amongst fishermen may vary;
the impact of the livelihood activities of one fisherman can have a negative effect on the
livelihood strategies and outcomes of other fishermen (Scoones 1998, Scoones 2015).
The first step in assessing the way the implementation of the DEMP affected the livelihoods
of the fishermen is to look at the way their livelihood strategies, before and after the
implementation of the DEMP, have changed. This will be done by looking at different
categories for livelihood strategies that have been identified by Scoones (2015) and Allison &
Ellis (2001). Within the Sustainable Livelihoods Framework three general livelihoods
strategies, which resource users practice to deal with new institutions, external shocks, trends
and seasonality, have been identified:
I.
II.
III.

(agricultural) intensification/ extensification,
livelihood diversification and
migration

Within fisheries, processes of intensification or extensification mean that you either gain more
or less of your livelihood from fisheries by using more nets, fishing for longer periods or fish
less intensively. Livelihood diversification means being involved in different economic sectors
or adding value by selling the fish directly to the market (Allison & Ellis 2001). Individual and
household livelihood adaptability can be supported but also limited by institutions (Allison &
Ellis 2001). Migration means that you move away and seek a livelihood elsewhere, either
temporarily or permanently. These three strategies can be pursued as a combination or in
sequence (Scoones 2015). In addition to these livelihood strategies, Allison & Ellis (2001),
found flexibility within fisheries, targeting different species according to availability to be an
important livelihood strategy. Flexibility is very important for the fishermen to be able to
anticipate fluctuations and changes of the fish populations and prices over time and alterations
in the (inter) national water-, nature- and fisheries policies. (Klein Breteler et al. 2007, Zaalmink
et al. 2011, 2017, Scholten 2015). Being flexible to choose different livelihood strategies
enables the fishermen to anticipate changes and makes the fishermen more resilient.
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2.2.3

Livelihood outcomes

Where livelihood strategies are the day to day practices of different people, the livelihood
outcomes are the concrete outcomes of the interplay between the livelihood strategies, the
available assets, the vulnerability context and the institutional setting. The livelihood outcomes
provide five indicators to assess the outcomes and trade-offs from development interventions,
policy implementations, shocks and resource fluctuations (Scoones 2015). The first three
indicators are related to the direct outcomes of the livelihoods:
I.
II.
III.

increased numbers of working days created;
poverty reduced; and
well-being and capacities improved

The last two indicators are related to the social and ecological sustainability of the livelihoods:
IV.
V.

livelihood adaptation, vulnerability and resilience enhanced; and
natural resource base sustainably enhanced.

The last indicator: V. natural resource base sustainably enhanced is important for this research
as it reflects the main objective of the DEMP: the restoration of the eel population and the
realization of sustainable fisheries. Whether the natural resource base is sustainably
enhanced, largely depends on the other four indicators. Flexibility and the livelihood strategies:
extensification, diversification, and migration for example can reduce the fishing pressure on
individual fish populations as fishermen are free to choose the species they like to target or
reduce their fishing pressure in times they work in different sectors or regions (Klein Breteler
et al., 2007, Scholten 2015). On the other hand, indicator 5 addresses unsustainable livelihood
adaptations which can also undermine the ecological sustainability of the eel stock and the
aspired objectives of the DEMP. At the same time, Kofinas et al. 2009 state:
“Failure to meet the basic material needs of life generally has negative implications for
ecosystems, because people tend to prioritize the fulfilment of basic needs above long-term
stewardship goals.”
To some extent, indicators I and II have been addressed by Hoefnagel & Dekker 2005 in their
study on the economic effects of a closed eel fishing season. This research shows that both
the number of working days reduces, and that the income of the fishermen decreases.
However, this research does not include indirect economic consequences of the eel ban. In
this thesis I will take indicator 1 and 2 together by looking at the way the DEMP affected the
economic sustainability of the fishermen and their new adapted livelihood practices.
Indicator III. Human wellbeing and capacities improved is another important indicator where
well-being means that people can live a life they value, such as one´s sense of security, fate
control, freedom and good social relations (Levy et al. 2005, MEA 2005a in Kofinas et al.
2009). This is different for each group, depending on local culture history, political and socioeconomic conditions. Human wellbeing spreads through all layers of the other indicators and
therefore will not be separately addressed.
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To define social sustainability and its indicator IV. livelihood- adaptation, vulnerability and
resilience Chambers and Conway's (1992) definition of sustainable livelihoods is used:
“A livelihood is sustainable when it can cope with and recover from stresses and shocks,
maintain or enhance its capabilities and assets, (both now and in the future) while not
undermining the natural resource base”
This definition will be used to see how the DEMP influences the overall sustainability. Within
indicator IV, vulnerability and resilience define the extend in which the livelihoods of the
fishermen can cope with and recover from external factors, referred to as the vulnerability
context, as well as the implementation of new institutions. The vulnerability context comprises
of cycles (e.g. seasonality), trends and shocks that are beyond the household’s control. Trends
might include decreasing catch rates, increasing prices for fish, and factors unrelated to
fisheries that nevertheless impact on fishing households, such as rising costs of food staples
or medicines. Shocks include storm damage to shore facilities, toxic algal blooms, fuel-price
hikes and currency devaluations that affect the costs of fishing inputs and market prices for
fishery products (Allison & Horemans 2006). Resilience to shocks and stresses is enhanced
by people's initiatives and local knowledge (Scoones 2009). Resilience and vulnerability are
also dependent on the livelihood adaptability and flexibility. To see whether the DEMP enables
or restricts livelihood adaptation, livelihood adaptability is defined as the ability to pursue
different livelihood strategies as mentioned above: I. intensification/ extensification, II.
livelihood diversification and III. migration. Flexibility is defined as the ability of the fishermen
to anticipate fluctuations and changes of the fish populations and prices over time and
alterations in the (inter) national water-, nature- and fisheries policies. (Allison & Horemans
2006, Klein Breteler et al., Zaalmink 2011, 2007, Scholten 2015). The extent to which the
DEMP enables or restricts flexibility of the fishermen will therefore also be considered.
In this way, the livelihood outcomes and the indicators, livelihood adaptability, resilience and
vulnerability as well as flexibility are used to assess the outcomes and trade-offs from the
implementation of the DEMP on the social and ecological sustainability (Scoones 2015).
Focussing on the sustainability aspects of the livelihood outcomes can, therefore, indicate the
effect the DEMP has had on the livelihoods and sustainability.

2.3 Fishermen’s knowledge
Even though resource users can have valuable knowledge about their living environment, the
power to manage these environments is often exclusive to natural resource managers
(Nadasdy 2007 in, Quandt 2016). Fishermen's knowledge has been historically neglected by
not just scientists at the forefront of fisheries research but also by eminent policymakers and
governance institutions. Major international fisheries management instruments have tended
to either barely consider such knowledge or omit it totally (Hind, 2015). This despite a growing
awareness that for effective fisheries governance, due to the complexity of it, knowledge from
all relevant sources needs to be included to identify and take into account the social-ecological
interactivity and links (Ommer et al. 2012). Similarly, in resource management in the
IJsselmeer, including eel fisheries, there have been initiatives for co-management. Despite
these attempts, however, ‘fishermen feel excluded from decision making processes
(Kruitwagen 2013). This also applies to the implementation of the DEMP. Where Hoefnagel &
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Dekker (2005) studied the financial consequences as well as fishermen’s opinions and
perspectives on the eel ban, this thesis as well as Herten & Runhaar (2013) show that
fishermen oppose the eel ban as ‘the most effective solution’ and argue it could even work
counter–effective.
Different case studies on fisheries management show that the inclusion of local fishermen's
knowledge is of great importance to achieve sustainable fishery management (Budds, 2008).
Fishermen’s knowledge is a socio-ecological construct. Cases around the world show that this
knowledge includes information about fishery logistics and culture, vessel and gear setup,
perspectives on management and policy, onshore marketing of seafood, as well as the
ecological knowledge already discovered by the earlier fishermen’s knowledge researchers
(Hind, 2014). Fishermen’s knowledge is shown by Murray et al. (2006) to be shaped by
observations, knowledge transmissions amongst elders and other fishermen and is also based
on other sources of information such as media and fisheries science. It shows a rich
understanding of the socio-ecological system, fishing practices and issues related to the larger
socio-economic context of fishing. Additionally, a literature study by Hind 2015 shows many
examples, where referencing fishermen’s’ knowledge prevented or could have prevented fish
stock declines, while mainstream fisheries science failed to provide accurate answers. Neis
(1992) for example, showed that if Canadian fisheries scientists would have listened more
effectively to the concerns of the fishermen about the health of the Northern cod (Gradus
morhua) population of Newfoundland, they may have been able to act sooner to prevent the
collapse (Hind 2015).
The knowledge and experience of the IJsselmeer fishermen about their livelihoods will be
used to assess the effect of the eel ban within the DEMP on the livelihood strategies and the
social and ecological sustainability of the fishermen. The first step is to get a better
understanding of the livelihood strategies the fishermen conveyed before the implementation
of the DEMP. The second step is to look into the ways in which the livelihood strategies
adapted after the implementation of the DEMP. The knowledge on their livelihood strategies
will then be used to see how, within their livelihood outcomes, their social and ecological
sustainability is affected. At last, this analysis of the fishermen’s knowledge, will be used to
look at the way their knowledge can contribute to better management of the eel.
Focusing on the knowledge of the IJsselmeer fishermen on the Dutch implementation of the
European Eel Directive, therefore, has the potential to shed new light on the management of
the eel and can possibly contribute to better management (Budds, 2008).
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3 Methodology
This chapter describes the research process and the methods that I used in order to answer
the research questions. First, I will elaborate on my prior knowledge about the DEMP and my
potential biases towards this topic. Then I will explain the general course of this research. At
last, the chosen research strategies and methods such as literature review, interviews and
data analysis will be discussed.

3.1 Prior involvement and knowledge on the DEMP
The IJsselmeer, as an object of study, is not new to me. My involvement, acquisition of
knowledge and development of ideas and perspective on the effect of the closure of
September, October and November started prior to this master while working as a bachelor
fisheries biologist and as a filmmaker in the IJsselmeer. As a researcher for Wageningen
Marine Research I worked with the eel, the DEMP and the fishermen in the IJsselmeer.
My prior involvement with the IJsselmeer and the fishermen is a potential benefit as I
developed a trusted relationship with some of the fishermen. It therefore has the potential to
dive deep into the research topic. My prior involvement can however also influence the choices
I made during this research. I therefore discuss my involvement with the DEMP and the
fishermen to explore and be open about some potential biases I may have.
While collecting data on all life stages of the eel, I had close contact with the fishermen and
participated in many fishing trips to measure eels and other species. This allowed me to see
different aspects of eel fisheries, the fishing villages and the auctions. Driven to be able to
better understand the ecology of the IJsselmeer, I paid close attention on board and had many
discussions and dialogues with the fishermen, which gave me insights in their knowledge and
perspectives on the DEMP. I saw the declining fish stock and bird numbers and on top of that
the struggle of the fisherman. Over time I developed an emotional bond with them and the
management of the area.
Within one of the monitoring projects that I was coordinating, a fishing company conducted
activities that were not in line with the licence and were considered illegal. Hearing about this
first frustrated me, however, participating in the social courses at the WUR, I realized that
there are always reasons behind such behaviour, as monetary pressure or disbelief on the
effectiveness of top down implemented directives. During these critical courses on resource
management I often compared the examples of unsuccessful resource management with that
of the IJsselmeer. This further changed my perspective on resource management, research
and the situations of the IJsselmeer.
As an ecologist interested in social aspects, I believe humans and nature cannot be seen as
separated from each other and I take pleasure in understanding the complexity within socioecological systems. I admire the commitment and importance of natural science research but
lean towards questioning the view of science as the only truth and I have been impressed by
the practical knowledge of the fishermen. I believe that resource users are too often perceived
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as negative, too little valued for the food they provide, their practical knowledge and the way
their practises often have positive effect on the richness of the landscape and its biodiversity.
I, therefore, tend to sympathize with the fishermen, but I do remain critical. I am and have
been very much aware that fishermen are biased and listening to them while “reading between
the lines”, I came to appreciate the value of their knowledge and their experiences.
During a summer school course in visual anthropology in August 2015, I filmed one IJsselmeer
eel fishing company for two days with the aim to make a documentary that would tell their
story. In 2018 and in 2019, I filmed the same company again and in 2018 I also filmed another
eel fishing company. The material of these recordings are still un-used, however joining them
for two days, experiencing their openness and trust in me and hearing about their struggles,
their knowledge and seeing their will to tell their story and to be listened to really touched me.
Another way I have been involved as a self-employed filmmaker was by trying to get funding
for the making of a Visual Problem Appraisal (VPA) by Loes Witteveen. A VPA is a visual
learning tool for which 15-30 stakeholders are filmed, telling and showing their perspective on
a particular situation. For the IJsselmeer, I saw a lot of potential in combining the available
knowledge of the various stakeholders and aspects of the IJsselmeer and to facilitate a deeper
insight in the positions of the other stakeholders.
During this project I had contact with many stakeholders involved in the IJsselmeer area, and
visited many symposia and presentations. In one of these attempts, I contacted the foundation
“Transition IJsselmeer Fisheries” and told them about all of my perspectives on the
IJsselmeer. They were initially interested in a small VPA IJsselmeer and asked me to make
an offer. In the end however, there was no budget and they were not convinced about the
added value of it. Unfortunately, so far, I did not succeed in finding another way of financing
the VPA.
Between 2015 and 2019, I visited several symposia, workshops and presentations in relation
to the eel and the IJsselmeer fisheries, including the presentation of the evaluation of the
DEMP in 2018. During these meetings I filmed several presentations on the eel and eel
fisheries with the aim to be able to make a documentary at some point. At first, I was mainly
observing and or filming during these meeting, but when I had conducted the interviews for
this research, I started raising questions on the effectiveness of the eel ban. From the
responses, I understood that this was either a completely new idea, or a perspective that was
not welcome. The best answers I got was from a researcher that emailed me back saying that
the question of the effectiveness of the eel ban was interesting, but that it did not fit within the
scope of the evaluation of the DEMP in 2018. Also while mentioning the perspective of the
fishermen to the director of a NGO, involved in the conservation of the eel, I got the answer:
“we are currently considering if we are at all in support of any eel fisheries taking place”.
Other than me asking the question during the evaluation of the eel ban, there has not been a
single critical remark towards the eel ban during any of these meetings or in the reports
evaluating the Dutch and European measures. Having explained where I departed from, the
following part describes the research process that has been conducted to answer the research
question mentioned before.
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3.2 General research process
I used a qualitative research method with in-depth semi structured interviews. The knowledge
and experiences that I gained, as a fisheries biologist and filmmaker was used as well. The
initial focus of this research was the social and ecological relations in the IJsselmeer area,
with special attention for the narratives of the fishermen about the interactions between fish,
birds and fishermen. The research question at that stage was: how do the IJsselmeer
fishermen perceive the problems and solutions in resource management in the IJsselmeer
and what struggles do they experience?
With this in mind, qualitative and open interviews with IJsselmeer fishermen were conducted,
in which Eel management and the DEMP played an important role, resulting in in-depth data
on the social and ecological relations in the IJsselmeer area. After transcribing and analysing
the research data, it became obvious that the scope of the research was too broad for a master
thesis and that it needed to be narrowed down. Based on the available data, I chose to study
the effects of the eel ban within the DEMP on the livelihoods and livelihood practices of the
fishermen.

3.3 Literature review
After narrowing down the scope of this thesis a literature review specifically on the Dutch
implementation of the EED was conducted to find research gaps and to check on my personal
biases and misinterpretations. The literature review has shown many natural science
approaches and research reports as well as grey literature such as magazines and
newspapers on the eel and its management. Literature with a critical or social science
perspective on the EED and the DEMP in the IJsselmeer and Markermeer is less abundant
but Hoefnagel & Dekker 2005, Herten & Runhaar 2013 and Kruitwagen 2013, provided some
interesting perspectives on the eel ban. The fishermen seem to argue that the eel ban will be
not effective as the fishermen argue that they will fish more intensively in the remaining
season, undermining the eel ban.

3.4 Interviews
3.4.1

Selection of interviewees

In this research I chose to focus on the knowledge of the IJsselmeer fishermen for several
reasons. From my personal experience I learned that they are very knowledgeable and feel
excluded from decision making in regard to the DEMP. This was reaffirmed as the
perspectives of the fishermen that Hoefagel & Dekker (2005) describe do not seem to be
considered in the DEMP (LNV 2009, Herten & Runhaar 2013). Also, during the symposia and
meetings I visited or in the evaluation reports on the DEMP, these critical perspectives on the
eel ban were not included. This while Neis (1992) and Hind (2015) showed that referencing
fishermen’s’ knowledge prevented or could have prevented fish stock declines. Focussing on
the fishermen and the impact of the eel ban on their livelihoods provides the opportunity to go
beyond the division in stakeholder coalitions that Herten & Runhaar (2013) layed bare. It can
help to understand the motives of the fishermen to critique the eel ban, beyond the perspective
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that “Fishermen will increase their fishing effort in the other months, thereby undermining the
effect of the closed season” (Herten & Runhaar 2013).
As the fishermen are not a homogeneous group of actors and are not equally affected by the
measures, the selection of interviewees took place in a way that captures their diversity in
gear, size of the company, fishing community, fishing location, potential views and whether
they have been hired for research (Willet 2002, Kruitwagen et al. 2013). Some fishermen were
selected on the basis of statements that I had come across during my work as a scientist and
or filmmaker or from the literature review. This provided the names of some fishermen who
had an outspoken opinion in the media or non-peer reviewed literature on the issues in the
IJsselmeer, research, policies and measures. To prevent bias, the connections between the
researcher and the fishermen were taken into account. Therefore, some fishermen were
selected whose stances and perceptions were known to the researcher, and some whose
stances and perceptions were not known. The fishermen were contacted via phone and were
asked to participate after the objective of the research was explained. In total 9 fishermen
were interviewed representing 7 fishing companies in the IJsselmeer and Markermeer, from
Urk, Enkhuizen, Volendam, Makkum, Harderwijk, Hindelopen and Hoorn that together
covered the different fishing techniques and target species. In 2019, two of those fishing
companies were asked to tell their story on camera with the aim to make a documentary about
this research. Parts of these interviews are also used as data for this thesis.
3.4.2

Conducting interviews

The interviews were conducted in 2017, during the eel ban (September, October, and
November). As the fishermen were potentially frustrated about this ban, interviewing them in
this period could possibly elicit valuable insights about their perspectives on the DEMP
(Hoefnagel & Dekker 2005, Herten & Runhaar 2015).
Semi-structured interviews were conducted, as this allows for variation in research questions
as well as prompts. A list of interview topics (Attachment 1) was prepared based on the
literature review and theory. These interview topics were used to ask open-ended questions
to serve as storytelling invitations (Hollway 2008). Starting from very open-ended questions,
this created space for the interviewees to narrate their perspectives, experiences and
observations on the effect of the DEMP, creating a rich and provocative source of data on
their livelihoods and livelihood practices (Galletta, 2013). Probing questions were then used
to deepen the subject and to invite personal opinions and feelings.
These data on the situated knowledge of the IJsselmeer fishermen, provided valuable
information on the way the DEMP has influenced the livelihoods and livelihood practices of
the fishermen and whether their social and ecological sustainability was enhanced. Focussing
on the knowledge of the IJsselmeer fishermen, therefore has the potential to shed new light
on the management of the eel and can possibly contribute to better management (Budds,
2008, Hind, 2015).
All the interviews were conducted on a voluntary basis and consent was given for the use of
the recorded material in this study. The names however have been anonymized for privacy
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reasons. Some of the quotes that were used in the report have been edited to enhance a
better readability and understanding.
3.4.3

Analysis

The interviews were transcribed in a verbatim way, to permit detailed coding. Coding was
done in an inductive way to allow the research findings to emerge from the data by the
frequent, dominant or significant recurrent themes in the data (Strauss & Corbin, 1998; Rivka
& Zilber 1998). After the narrowing down of the scope of this research, a selection was made
on data that was related to the eel, eel fisheries and its management. Then a second round
of coding was conducted related to the Sustainable Livelihoods Framework: livelihood
practices before and after the implementation, the direct effect on the livelihood outcomes and
the effect on the social and ecological sustainability of the fishermen. The data from the
different fishermen were aggregated according to the codes and ordered in a logical way to
be included in the writings.
As I chose not to include the perspectives of other stakeholders in this research, the rigour of
the analysis is enhanced by triangulating the data amongst the different fishermen and the
available research reports on the eel, eel management and the eel ban and the DEMP in
specific.
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4 Research background
This chapter provides the background information for this thesis and will provide information
on the European eel and the development of the DEMP. Because this thesis looks at the way
the DEMP affects the livelihoods of the IJsselmeer fishermen also a brief history of the
development of the IJsselmeer and its fisheries as well as the governance and the institutional
context of the IJsselmeer will be discussed.
In the first part, I will elaborate on the European eel, the complexity of its life cycle and the
different ways in which eel fisheries takes place. This is followed by a description of its
conservation status, population dynamics, its presumed threads and the European Eel
Directive and the DEMP. In the second part the history and construction of the IJsselmeer
area are central: how the lake slowly transformed from an estuary into a freshwater lake and
how freshwater fisheries and its value for nature developed. The third part describes the
changes in governance and resource management that occurred along these physical
changes as well as changes in the values of society. The fourth part gives a description of the
institutional context and describes the directives that were in place before the DEMP was
implemented: The Fisheries Law, the European Water Frame Directive and the Nature 2000
directive. The fifth and last part describes the fishing techniques that are used by the different
fishing communities.

4.1 Information on the Eel
The European eel stock is distributed over the whole of Europe, Northern Africa and
Mediterranean Asia (Dekker 2004). The life cycle of the eel is complex, and many aspects are
still unknown. The European Eel is a catadromous migratory fish species of which the growth
stage, known as yellow eel, takes place in marine, brackish, or fresh water. For the
Netherlands and the IJsselmeer area this is mostly in fresh water. Depending on the
temperature, the density and the amount of food available in the water, the duration of this
stage differs between as little as two years to several decades after which they metamorphose
into silver eel. (ICES & Klein Breteler 2005)
For their reproduction these adult eels are dependent on saltwater and the best indications of
their spawning location points towards the southwestern part of the Sargasso Sea in the North
Atlantic Ocean. The larvae or Leptocephalus larvae drift along the ocean currents towards the
continental waters of Europe and North Africa and transform into glass eel, which is assumed
to take two years (ICES 2015 & Dekker 2004). Glass eels follow the saltwater discards of
rivers, where they, when migration is not blocked, enter the freshwater systems, where they
mature, to become yellow eels again (ICES & Klein Breteler 2005).
Fisheries of the European eel takes place on all life stages from glass eel to yellow eels and
silver eels. In Europe, glass eel fisheries are concentrated on the Atlantic coast of Portugal,
Spain and the United Kingdom in the area of the Bristol Channel (Dekker 2004). The majority
of the yellow eel and silver eel fisheries take place in the British Isles, the Netherlands,
Germany and Denmark (Moriarty 1997 in Dekker 2004). The eel stock is considered to be
heavily exploited (Dekker 1996).
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According to the ICES, the European Eel stock has seen a decline in the past decades. Since
1965, the yellow and silver eel landings have been in decline. Since the 1980’s, the glass eel
recruitment indices at Den Oever declined to less than 1% (in 2010) of the level in 1960-1979
(Dekker 2004, Bierman et al., 2012, ICES 2015). In September 2008 and again in 2014, the
eel was placed on the IUCN Red List, as critically endangered species. In 2009, the European
eel was included in the CITES Appendix II, for which trade must be controlled to avoid
utilization incompatible with the survival of the species. Recently, the recruitment increased in
this Den Oever series from less than 1% to 3.7% and from 5% to 12.2% in other monitoring
series. This however does not change the perception of the status of the stock or the IUCN
status as both recruitment indices are still below the 1960-1979 levels (ICES 2015).
Several causes of the eel decline have been suggested: pollution, habitat loss and
degradation, barriers to eel passage, both upstream as downstream due to dams, locks and
pumping stations, increased predation of cormorants, climate change and changes in currents
in the ocean, deterioration in water quality, pcb’s and anthropogenic introduction of diseases
and parasites and over exploitation of the stock by fisheries. All of these contribute to the
anthropogenic stresses and mortality on eels and affects their reproductive success (Dekker
2004, ICES 2014).
To reduce anthropogenic mortalities, in 2007, the European Union obliged member states to
make an eel management plan, the “EU Regulation for the Recovery of the Eel Stock (EC
1100/2007)”. The goal of the eel management is to reduce anthropogenic mortalities so as to
permit with high probability the escape to the sea of at least 40 % of the silver eel or adult eel
biomass, relative to the best estimate of escape that would have existed if no anthropogenic
influences had impacted the stock. In 2009, the DEMP was implemented in the Netherlands
and to allow 40% of the silver eel to escape eel fishing was banned in the months of September
and October in 2009 and from 2010 onwards for September, October and November (Bierman
et al., 2012). The fishermen were compensated for the fishing reduction for three years. The
fishing ban in those months fulfilled the requirements of the previous eel regulation of 2006.
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4.2 History of the IJsselmeer
The lake IJsselmeer is a part of the river Rhine
catchment area and was created between 1927
and 1932 by the construction of the Afsluitdijk,
which locked the former estuary ‘Zuiderzee’
from marine influences, transforming it into a
shallow freshwater lake with a mean depth of 4
meters, with gullies up to 8 meters deep. In the
period of 1930 to 1960 land reclamation took
place, creating three polders and the border
lakes, then reducing the surface of the
IJsselmeer in more than 40% to about 1900
km2. The Houtribdijk, a dike constructed in
1975, split the lake into a northern part, still
called IJsselmeer, with 1100 km2 and a
southern part called the Markermeer, with 700
km2. These lakes and the Border lakes are
often referred to as the IJsselmeer area (de
Leeuw et al., 2008; Lammers et al., 2008). A
schematic map of the area is show in Figure 1.

Figure 2: schematic map of IJsselmeer area

4.3

Transition and the governance of a freshwater lake

Before the closure of the Zuiderzee, fishermen were the only active users of the Zuiderzee
(Huitema 2012). Surrounding the Zuiderzee there were several fishing communities that got
their living from it, in 1920 approximately 2000 fishing boats in the area with their respective
fishermen. Some were fishing year-round while others fished part time and had side-jobs in
peat exploitation, carrying ships, and in North Sea fisheries. Two types of fishing techniques
were used: standing fishing gear, as standing riggs, hook line, fykes and pots; and towed nets,
as seine and trawls. These techniques were used to fish haddock, flounder, herring, and
anchovies. Around the end of the 19th century, especially fisheries of herring and anchovies
were important, creating jobs in distribution and processing (Redeke 1939, Gmelich Meijlingvan Hemert & Groen, 2008).
In 1891 the plan of poldering the Zuiderzee was presented and met with objections and
resistance from fishing communities. The proponents of the poldering, however, effectively
portrayed the fishery communities as a marginal affair. After the flood of the Zuiderzee in 1916
the plan, which was presented as a solution to the chronic flooding and creating additional
agricultural land, was granted (Huitema, 2012, Gmelich Meijling-van Hemert 2008;). The
Dutch government anticipated the loss of fishing area with the Zuiderzee support law in 1925
(Zuiderzeesteunwet), based on the expected changes of the environment due to the
transformation of the area from an open estuary to a dammed fresh water lake, limitations of
allowed fishing gears and support for the fishermen were established (Leeuw et al., 2008).
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In 1936, in the newly formed IJsselmeer, a new rich fresh water fish community emerged with
1354 fishing vessels that were still in use, catching species such as eel (Anguilla anguilla),
pike-perch (Sander lucioperca), perch (Perca fluviatilis), and smelt (Osmerus eperlanus)
(Leeuw et al. 2008). Also several bird species adapted to the new environment.
Management in the IJsselmeer and Markermeer initially focused on optimizing the economic
and social sustainability of the fisheries. Much ecological and biological research was
executed to support the responsible national authorities on management decisions and
measures that often aimed to reduce the fishing capacity and their bycatch of the oftenoverexploited eel and pikeperch populations (Leeuw 2008). In 1963, the Fisheries law 1963
(Visserijwet) was implemented to sustainably manage the fish stock accompanied with fishing
restrictions (Leeuw 2007). In 1970, the Fisheries law lead to the ban of trawling, the main
fishing technique on eel in the IJssel and Markermeer. Thereafter the eel fisheries with large
fykes, summer fykes, eel boxes, and hook line further developed as the main fishing
techniques for eel. Net fisheries and seine fishery started for bream (Abramis brama), roach
(Rutilus Rutilus), white bream (Blicca bjoerkna), and rudd (Scardinius erythrophthalmus).
From 1960 until 1980, the fisheries as well as several bird populations benefited from the
increased supply of nutrients (phosphate and nitrogen) from the Rhine. This led to an
increased production of algae, mollusks and fish in the lakes. It made the IJsselmeer area of
international importance for several bird populations (Noordhuis et al. 2014, Klein Breteler et
al., 2007).
Throughout the years, a growing number of functions were attributed to the IJsselmeer area,
such as recreation, water reservoir and nature protection, the management and management
goals gradually changed from a solely economic focus, to focus on the social-economic,
biological and ecological sustainability (Leeuw 2008, Klein Breteler et al 2007, PO IJsselmeer
& Sportvisserij Nederland 2011). Along with these new functions and societal changes,
institutions and legislation were implemented to protect the bird populations, such as the Bird
and Habitat Directives and to improve the water quality, the Water Frame Directive (Talma
2014, Kruitwagen et al., 2013).
From the 1980s the fish stock as well as bird numbers decreased due to the implementation
of the directives and measures to improve the water quality (Wet Verontreiniging Oppervlakte
Water, wasmiddelenconvenant and Water Frame Directive in 2000). These directives reduced
the supply of nutrients, increasing the transparency of the water and diminishing the
productivity of the lake, affecting the available fish for fishermen as well as for birds
(Kruiswagen et al. 2013, Leeuw et al. 2008, Noordhuis et al., 2014).
Between 2005-2006 and 2006-2009, additional arrangements for reorganizations were made
(Kruitwagen et al., 2013). Additionally, to the reorganization in 2006, in 2007 the Regulation
IJsselmeer Fishery, 1996 (Regeling IJsselmeervisserij) was implemented with the objective of
ending overfishing via the reduction of fishing capacity. This regulation can be seen as an
attempt to introduce co-management as it established that individual fishermen had to make
a fishing plan describing how they would accomplish the reduction, via the reduction of fishing
time, capacity, or a combination of both (Leeuw et al. 2008 ). Via the Product Organization
IJsselmeer (PO) the Ministry of Economic Affairs (EZ) had to approve the plan, after which the
EZ determined the maximum fishing capacity for that year. In their plan, hook line fishermen
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were bound to reduce fishing capacity by ten days per fishing unit per season. For other fishing
techniques, the individual fishermen could opt between different scenarios. For large fyke,
schooting fyke and eel box the yearly reduction was 32% per fishing units or 8% per week.
For net fisheries the allowable fishing capacity since 2009 is 50%.

4.4 Fishing communities
Fishermen are important stakeholders in the IJssel- and Markermeer and their involvement
goes way back to before the construction of the Afsluitdijk. Over the years, the reduced fish
stock, together with reorganizations and modernization, reduced the number of fishing
companies from 1354 in 1936 to 827 in 1995 to around 70 fishing license holders fishing with
20-25 active vessels in 2013 (Kruitwagen et al., 2013, Gmelich Meijling-van Hemert & Groen
2008).
There are nowadays 70 fishing license holders that are member of the PO, of which some
have more vessels. Not all licenses holders are active fishermen themselves and some hire
their licenses to other fishing companies, having the licenses as their pension. The fishing
community consists of fishermen that operate from the villages of Volendam, Lelystad, Urk,
Lemmer, Laaksum, Stavoren, Hindelopen, Makkum, Wieringen, Enkhuizen and Hoorn.
Amongst the fishing fleet there is a lot of variety between the fishing companies, both in size,
fishing methods and strategies. Some fishermen fish full time, where other fishermen have
side jobs in for example construction works, maintenance of the waterways, research and
monitoring jobs. This diversity in fishing companies results in different interests which can lead
to conflict amongst the different fishermen and fishing communities. An eel box fisherman, for
instance, has different interests than a large fyke fishermen. The common pool fisheries
(gemene weide visserij), which means that most fisheries except for the large fykes, are not
bound to locations. This potentially creates conflict as the fishermen compete for the same
fish. (Kruitwagen 2013, Gmelich Meijling-van Hemert & Groen 2008). In alinea 4.5.1, I further
elaborate on the common pool fisheries.
As mentioned, despite the dramatic reduction in fishery numbers and their current struggle to
have profit, the scale of fisheries in the IJsselmeer and the Markermeer is considered to be
unsustainable since the last few years, as the fishing pressure is too high in comparison to the
fish stock present in the lakes (Talma, 2014; Tien et al., 2015; Tien & Hammen, 2016).
With the reorganizations much of the fishing capacity was reduced over the years. To
compensate for reorganisations and reductions in fishing capacity many companies invested
in licenses and material and or vessels, which resulted in a smaller fleet with relatively larger
fishing companies (Gmelich Meijling-van Hemert & Groen 2008, Talma 2014).
Despite the reduction in fishing capacity, there was still an overcapacity of fishing intensity
(Kruitwagen 2013). This also shows in the amount of fish that was caught in the IJsselmeer
and Markermeer between 2003 and 2012, which reduced severely. Table 1 shows the
development of the amount of fish sold per year. From the most important fish species 1000
ton was sold on the auctions in 2003; in 2013 this was around 400 ton, which is an average
reduction of 9 % a year (Kruitwagen 2013). The reduction in profits is accompanying the drop
in catch numbers, as shown in table 2, which presents the total profit of the IJsselmeer
fisheries per year from 2003 to 2012. However, these tables are absolute catches and not
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based on catch per unit effort, which means that the reductions in fishing capacity were not
considered.
Table 1 - Development of the amount of fish sold by the auction (x 1000 kg) per year and
species (source: Kruitwagen, 2013)
fish species
Silver eel/large
fyke
other eel
pikeperch
perch
mitten crab
bream
total

2003

2004 2005 2006 2007

2008 2009 2010

2011 2012

201
92
195
162

186
89
60
137

175
63
124
80

168
56
44
33

379
1029

457
929

399
841

578
879

95
46
281
62
5
221
710

83
41
82
31
59
350
646

140
49
87
74
10
365
724

73
32
254
41
7
383
790

50
29
179
42
26
212
538

78
43
47
14
88
153
423

Table 2 - Development of the total profit of the IJsselmeer fisheries for the principal fish
species (x 1000 euros) per year (source: Kruitwagen, 2013)
fish species
silvereel
large fyke
eel rest
eel total
pikeperch
perch
mitten crab
bream
total

4.4.1

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
278
279
244
298
121
60
62
6
26
10
1577 1765 1767 1745 1721 1242 931
427
951 1052
878
911
708
776
690
731
581
294
514
619
2733 2956 2718 2820 2533 2033 1574 727 1490 1618
1006 408
678
360
550 1431 1464 1275 627
316
340
257
253
114
190
183
115
137
70
24
61
30
47
203
512
749
76
94
90
193
140
103
243
136
273
93
4155 3715 3739 3487 3474 3780 3443 2478 2972 2800

Fishing techniques and target species in the IJsselmeer area

Until 1970 the main fishing technique was trawling. With its ban in that year the eel fisheries
started using large fykes, summer fykes, eel boxes, and hook line. A gillnet and seine fishery
started for bream (Abramis brama), roach (Rutilus Rutilus), white bream (Blicca bjoerkna),
and rudd (Scardinius erythrophthalmus). Chinese mitten crab (Eriocheir sinensis) is allowed
to be caught as a by-catch in the periods that the fykes and seines are allowed.
The fishing gears that are permitted in the IJsselmeer include large and summer fyke nets, eel
boxes, long lines, seines and trawl. All the eel gears need to be equipped with an iron ring
through which undersized eel (28 cm) can escape. The techniques are explained below: table
3, 4 and 5 show the timespan and the allowed combination of gears to be used.
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Large Fyke: Large fyke is a fishing trap that is placed close to the shore. It consists of several
cylindrical or cone shaped hoops that shape nets into a bag. It is mounted with wooden poles
that are drilled into the ground. With wings or leaders the fish is guided towards the entrance
of the bags and is trapped. Normal fykes are especially used to catch silver eel towards
autumn, but are also used for yellow eel in summer, and other fish species can be caught with
it as by-catch.
Summer fyke: Summer fykes are fishing traps and are mainly used for catching yellow eel. A
summer fyke consists of a wing of around 10 meters with a fyke on each side. The first hoop
is flattened to the bottom so that the wing is up right, guiding the eel towards the entrance of
the fyke. Summer fykes are often placed in longer chains of 8 or more unities, where two ends
are attached to each other so that longer chains can be made. The beginning and the end are
anchored to the bottom and marked with a flag.
Long lines: Long lines are used to catch eel. They consist of a long line on which every 4 to
5 meters a line of 2 meters with a hook is attached. Smelt or worms are generally used as
baits. The lines and the hooks or are placed on the water bottom the by shooting them from a
vessel. To prevent catches of perch, ruffe, and gobies these are generally shot in the evening
and brought up in the morning.
Eel box: An eel box is a trap made of stretched wood with a swimming opening on each side
in which a little fyke is constructed inwards, allowing the eel to swim in and be trapped. The
box is filled with fish eggs as bait. Eel boxes are shot on long lines up to several kilometres,
with a line and a box every 50 meters. After one night in the water the line is brought up on
board with a rope winch.
Standing rig: Standing rigs are vertical nets of approximately 100 metre distributed over the
bottom of the water, where the bottom is aggravated and the top floats are attached, creating
a vertical wall. The nets can be made of nylon or monofinyl and vary in mesh size, where
101mm is generally used for perch and 140mm for pikeperch. The nets are shot from the boat
and stretched over the bottom with an anchor, with a flag attached to each side. Since 2011
fishermen are obligated to use reflective strips on the floats to scare away birds.
Bait Trawl: The bait trawl is the only active fishing form in the IJsselmeer for which towing can
be used and it is employed to catch bait or smelt. The trawl is towed next to the boat with a
line and a beam keeps the net open. The net is funnel shaped and has a bag in its end, where
the fish gets caught.
Seine: A seine is a long-stretched net of at least 100 meters with sinkers on the bottom and
floats on the top, to cover the whole water column, in the middle there’s a bag where the fish
is collected. The net is shot with a boat around a part of the lake, it is then pulled on both ends
of the net, forcing the fish in this water column into the bag. Seine fishing is mainly used for
bream, roach, white bream, and rudd.
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4.5 Governance of the IJsselmeer area
The livelihood outcomes of individuals are largely defined by policies, institutions and
processes. These shape the context in which fishermen can operate and conduct their
livelihoods without having negative effect on the resources. Since the DEMP was implemented
in a context where previous directives were already in place, this chapter will give a brief
summary on these directives and their relation to resource management in the IJsselmeer.
This is done based on a literature review. The DEMP will be dealt with in chapter 5.
Currently, resource management of the IJsselmeer area comprises several legal frameworks
and directives, each with distinct objectives:
- Fishery law 1963 (Visserijwet)
- European Water Frame Directive
- Natura2000
4.5.1

Fishery law 1963 and fishing rights

The Fishery law 1963 is the legal framework to regulate sea, coast, and inland fisheries in the
Netherlands for the effective management of the fish stock, taking the interests of nature and
social welfare into account (Breteler et al., 2007). This law determines how and under which
conditions fishing activities can be conducted. For the IJsselmeer, the limitations on the fishing
pressure are defined by the allowable fishing technique, the minimum catch size, the fishing
season, the authorized gears, the fishing periods, and the allowed combination of methods to
be used by one ship. All these fishing limitations are displayed in the three tables bellow: Table
1 shows the target species, their minimum size, the authorized fishing methods and bycatches, Table 2 shows the target species and fishing techniques allowed per month, and
Table 3 shows the allowed combined fishing methods for each ship.
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Table 3 - Target species with minimum legal size and fishing method according to the
Fishery Law (adapted from Kruitwagen et al., 2013)
Minimum
size

Fish species

eel

28 cm

pikeperch
perch

42 cm
22 cm

Method

By-catch

large fykes

scale fish,
mitten crab

summer fykes
baited hook-and-line
eel box
gillnet
gillnet
large fykes
summer fykes
bait trawl

smelt
other scale fish
(bream, roach,
white bream, rudd)

seine

mitten crab

large fyke
summer fyke

bream, flounder (20 cm)
bream, flounder
mitten crab
mitten crab

Table 4 - Target species and fishing techniques allowed per month according to the Fishery
Law (adapted from Kruitwagen et al., 2013)

fishing gear

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep
*

Oct
*

Nov
*

Dec

authorized fishing
period

large fykes

-

-

-

-

+

+

+

+

+

+

+

+

1st May up to 31st Dec

summer fykes

-

-

-

-

+

+

+

+

+

-

-

-

1st May up to 30th Sep

trawls

-

-

-

-

+

+

+

+

+

+

+

+

1st May up to 31st Dec

smelting fykes

-

-

+

+-

-

-

-

-

-

-

-

-

between 1st Mar and 5th
Apr

gill net

+

+

+-

-

-

-

-

-

+

+

+

+

1st Jul up to 15th Mar**

baited hook
and line

-

-

-

-+

+

+

+

+

+

+

-

-

12th Apr up to 31st Oct

eel box + bait
trawl

-

-

-

-+

+

+

+

+

+

+

-

-

12th Apr up to 31st Oct

seine/dragnet

+

+

+-

-

-

-

-

-

-

-

+

+

1st Nov up to 15th Mar

+

fishing with this gear is allowed

-

fishing with this gear is not allowed

*

period forbidden by the European Eel Directive

**

the standing rigging allowed from 1 November - 1 March, no fishing in a strip of 3 km along the
Houtribdijk on the side of the Marker
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Table 5 - Overview of allowed combined fishing methods for each ship according to the
Fishery Law (source: PO IJsselmeer & Sportvisserij Nederland, 2011)
F
large
fykes,
smelting
fykes

H
hook line
and bait
trawl

K
eel box
and bait
trawl

N
gill net

Z
seine/
dragnet

forbidden

baited hookand-line

forbidden in
July

allowed

forbidden

forbidden

forbidden

forbidden

forbidden

F
large fykes,
smelting fykes
H
hook line and
bait trawl
K
eel box and bait
trawl

forbidden

forbidden

forbidden

N
gill net

forbidden
in July

forbidden

forbidden

Z
seine/dragnet

allowed

forbidden

forbidden

forbidden for
PO
members
forbidden for
PO
members

The fishing rights are also managed by the Fishery Law. For the IJsselmeer these are
managed by the Ministry of Agriculture, Nature and Fisheries (LNV), which is responsible for
the licenses of each commercial fishing company. The number of gears that companies are
allowed to use is enforced via authentic tags that need to be attached to the individual gears
(LNV 2009). These restrictions on the allowed combination of gears make that the actual
number of used gears is often much lower than the number of licences. Under these licenses
the fishermen are allowed to fish in the whole of the IJsselmeer and share the same resources.
This can be seen as a multiple use common resource pool (gemene weide visserij), widely
described for its complexity in management (Adams et al. 2003, Hardin 1968, Willet 2002).
The large fykes and seining fisheries are exceptions, the former are place-dependent, and the
latter also require the fishermen to receive permission from the municipalities in some of the
harbours (Kruitwagen et al., 2013). The multiple use common resource pool means that the
fishing companies do not have their own fishing spot in the lakes, but rather share the fishing
grounds with the other license holders. This way of management can lead to the idea that one
can better catch a fish right now, because otherwise another fishing company will catch this
fish instead (Kruitwagen 2013,). This situation is also referred to as the ‘tragedy of the
commons’ (Hardin 1968). Talma (2014) mentions that this is the case for the net fisheries in
the IJsselmeer.
Within the licenses the EZ can assign additional measures to regulate the fisheries. For
example, arrangements for reorganizations were made in 2005-2006 and 2006-2009,
resulting in a total reduction of 50% of the allowable fishing capacity (Kruitwagen et al., 2013).
Additionally, to the reorganization in 2006, from 2007 until 2009, the Regulation IJsselmeer
Fishery, 1996 (Regeling IJsselmeervisserij) was valid with the objective of ending overfishing
via the reduction of 32% of the overall eel fishing capacity. This regulation could be seen as
an attempt to introduce co-management as individual fishermen had to make a fishing plan
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describing how they would accomplish the reduction: either by reducing their fishing time,
capacity, or a combination of both:
1.
2.
3.
4.

Not fishing for 4 weeks per fishing season
Not fishing for 3 weeks per fishing season + a limitation of 8% of the tags
Not fishing for 2 weeks per fishing season + a limitation of 16% of the tags
32% reduction of the tags, without weeks where not fishing takes place

Via the Product Organization IJsselmeer (PO) the fishermen would hand in their individual
plan which had to be approved by the Ministry of LNV. In their plan, hook line fishermen were
bound to reduce fishing capacity by ten days per fishing unit per season. For other fishing
techniques, the individual fishermen could opt between different scenarios. For large fyke,
summer fyke and eel box the yearly reduction was 32% per fishing units or 8% per week,
mentioned above. The implementation of the European Eel Directive in 2009 however, where
September, October and November are closed for eel fisheries, makes that the eel fishermen
comply to the limitation of 32% previously established and are allowed to use all their gear in
the allowed period (Min LNV, PO IJsselmeer & Sportvisserij Nederland 2011).
Since 1996 the fishing license system is liberalized, making it possible to transfer the licenses
or part of them by leasing or selling to other fishing companies (PO IJsselmeer &
SportvisserijNederland 2011).
4.5.2

European Water Frame Directive

The European Water Frame Directive (WFD) was implemented in 2000 with the objective to
protect and improve the chemical and ecological quality of the European water bodies and to
promote their sustainable use. Reaching a good ecological status and preventing degradation
of all water bodies are central to it. The WFD builds forth on national and international
measures (Wet Verontreiniging OppervlakteWater, wasmiddelenconvenant) that were
implemented since 1979 to improve the quality of the water bodies that suffered from
eutrophication due to pollution from agricultural production and wastewater treatment plants
(Noordhuis, 2014; Veraart et al., 2016).
In order to reach this good ecological status, the WFD obligates individual countries to make
a management plan for their water bodies once in every six years, providing accountability
towards Europe. In the Netherlands the Water Board (RWS) is responsible for these plans
and the operationalization of the WFD (Tien, 2015). Within these management plans all water
bodies need to be identified, classified into water types (rivers, lakes, transition-waters, and
coastal water), and parameters for ecological status need to be set for fish, macrophytes,
macro fauna, and phytoplankton. For each water body and type also a reference situation
needs to be identified, which is done based on a combination of reference water bodies,
historical data, models, and expert judgment. The current state is compared to the reference
situation, after which the water bodies are defined as ‘natural water bodies’, ‘artificial water
bodies’ or ‘highly modified water bodies. (Ministerie van Verkeer en Waterstaat, 2012;
Kruiswagen et al., 2013).
The IJsselmeer lakes are defined as water type M21, or large deep buffered lakes. Due to the
many hydro-morphological changes, as land reclamations, and construction of the Afsluitdijk,
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and Houtribdijk, both lakes are defined as highly modified. Since these hydrological changes
cannot be restored to the original situation due to safety reasons, the goal for the lakes was
set as realizing the maximum ecological potential, which intends to describe the best possible
approximation to a natural aquatic ecosystem, within the possibilities to restore human
induced hydrological and physiological changes. Improving fish migration and the creation of
more natural transitions between land and water are important goals in order to reach these
standards (Ministerie van Verkeer en Waterstaat 2012).
For the fish stock and the fisheries to comply to the WFD a healthy length distribution needs
to be present for all the present species and the fish stock must remain the same. For
pikeperch a minimum of 50% of the fish stock must consist of individuals bigger than 40 cm
(Tien, 2015).
4.5.3

Natura 2000

The European Union started an initiative to set up the Natura 2000 to preserve the unique
nature of Europe by protecting and enhancing a network of nature areas. Natura 2000
embraces all the nature areas that are protected under the Bird Directive (1979) and the
Habitat Directive (1992), which are implemented in the Netherlands by the Nature Protection
Law of 1998 (Natuurbeschermingswet) or NB-legislation. The implementation and the
enforcement of the Natura 2000 directive is the responsibility of the provinces. The
accountable provinces for the IJsselmeer area are the provinces of Noord-Holland, Friesland,
and Flevoland (Tien, 2013).
The IJsselmeer and the Markermeer are appointed as Natura 2000 area, to which species
and habitats have been attributed. In the attachment IV of the NB-legislation the species and
habitats are mentioned, for each one maintaining objectives or improvement objectives are
set. For the fisheries, only the birds are of influence, these can be placed into two categories:
the benthiforous birds that are protected, tufted duck (Aythya fuligula), common pochard
(Aythya ferina), great scaup (Aythya marila), and common goldeneye (Bucephala clangula);
and the piscivorous birds, grebe (Podiceps cristatus), common merganser (Mergus
merganser), smew (Mergellus albellus), common tern (Sterna hirundo), black tern (chlidonias
niger), and little gull (Hydrocoloeus minutus) (Noordhuis et al. 2014).
Since 2012, stricter enforcement of the Natura 2000 directive, requires fishermen to prove that
their fishing practices do not significantly affect the bird populations in order for them to receive
a fishing license for smelt and net-fisheries. For the gillnet fisheries, the by-catch of birds is
the potential negative effect, and for smelt fisheries, fisheries influence the availability of smelt
for the piscivourous birds (Deerenberg 2013, Kruitwagen et al. 2008). Additional to this, some
restrictions and obligations are implemented to prevent negative effect on the birds. Fishermen
are obliged to use reflecting strip on the floats of their gillnets. Gillnets are not allowed to be
placed in water shallower than 2 meters, and gillnets are not allowed to be standing close to
large flocks of birds with more than 200 individuals, amongst other measures.
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4.6 Conclusion
In this chapter, I provided the background information for this thesis, discussing the state of
the European eel up to 2009, the history and development of the IJsselmeer, its fishing
communities and fishing techniques as well as the institutional context that was valid before
the DEMP was implemented.
Despite measures to improve the situation of the European eel, such as fisheries
management, restocking and improving fish migration and habitats, the eel population is
declining, and the IUCN has placed it on the red list as a critically endangered species. To
recover the eel population and to realize sustainable fisheries the European commission
implemented the European Eel Directive that has the aim to realize a 40% silver eel
escapement of the pristine situation without anthropogenic interventions.
The DEMP was also implemented in the IJsselmeer, a former estuary with a long history of
fisheries and fishing communities. The IJsselmeer was created by the construction of the
Afsluitdijk in 1932, that transformed the salt estuary into a freshwater lake with associated fish
species and fishing practices. Fisheries are targeting smelt, pike-perch, perch, bream and
roach and eel. Eel fisheries has long been the most important fisheries for the IJsselmeer
fishermen and is targeted with: Long lines, eel boxes, summer fykes and large fykes.
Where the fishermen used to be the only users of the water, management was solely directed
at optimizing the fisheries. With the additional functions attributed to the lake, such as
recreation, water reservoir and nature, other directives were implemented to protect nature,
improve the water quality and realize sustainable fisheries. These directives and their
measures restricted the freedom of the fishermen in pursuing their livelihoods. Reduced
nutrients due to the WFD, also decreased the nutrients and therefore the production of the
fish species, resulting in lower carrying capacity and lower fish stocks.
The number of fishing companies decreased from 1354 companies in 1936 to 20-25 active
vessels in 2013 (Kruitwagen et al., 2013). Currently, the fishing communities are spread all
around the IJsselmeer and Markermeer with Urk, Volendam and Enkhuizen being the largest
fishing communities remaining. In 2009, the implementation of the DEMP further restricted the
fishermen’s livelihood options, as they can no longer fish for eel in September, October and
November. On the other hand, however, the DEMP made a previous eel measure that reduced
the overall eel fishing capacity with 32% unnecessary. Generally, this chapter shows that the
capacity to shape their livelihoods has reduced significantly over time as a spin-off of the eel
ban.
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5 Governance of the eel in the Netherlands via the DEMP
5.1 Introduction
Having discussed the history of the IJsselmeer and the socio- and institutional context in which
the DEMP was implemented, this chapter will discuss the DEMP itself. A good understanding
of the DEMP, its concrete measures, scientific foundations and political choices is of great
importance to be able to analyse the effect of the eel ban within the DEMP on the livelihoods
of the fishermen. The formulation of the Dutch Eel Management Plan was not a simple process
that is characterized by consensus. Instead it involved many controversies amongst the
stakeholders (Herten & Runhaar 2013). Both the estimations of the reference point for the
pristine biomass of silver eel escapement as well as defining the fisheries measures were
controversial processes. As this thesis focusses on the fisheries measure of closing
September, October and October for eel fisheries, the policy process of the defining of the ban
will be discussed.
Based on a literature review of research and policy documents, this chapter describes the
contents of DEMP. First, I will describe the immediate reason for the implementation of the
EED, the decrease of the eel stock and recurrent recommendation of ICES to take urgent
measures to protect the eel. This is followed by the decisions the European Commission took
in order to comply with this advice. Then I will map out the content, and after this the current
Dutch Eel Management Plan with its aspired goals and measures and underlying assumptions
is presented. At last, the controversy on defining fisheries measures is discussed. This
contributes to this thesis because it shows different perspectives on the eel ban.

5.2 Initiation and reason for the Dutch EMP
Despite attempts and measures to reduce the anthropogenic stresses and mortality on eels
by improving fish migration both upstream as downstream passing to dams, locks and
pumping stations. As well as management and measures to reduce the exploitation of the
stock by fisheries (Dekker 2004, ICES 2014). The European eel stock has been in decline.
Eel catches have been decreasing since 1965 and recruitment levels have been decreasing
from 1980 onwards to 1-5% in 2007 of the recruitment levels of the 1960s. Since 1998, the
International Council for the Exploration of the Sea (ICES), recommended that all exploitation
and anthropogenic impacts, should be reduced to as close to zero as possible. In order to do
so, ICES recommended that a European wide recovery plan was to be developed (ICES 2003,
2007).
ICES argued that the sharp and continued decline of glass eel recruitment to historically low
levels over more than 25 years indicates that the reproduction of eel might be seriously
impaired as a result of the current depletion of the stock (ICES 2007). In order to recover the
eel stock, recruitment would need to be secured which requires that the breeding stock is
safeguarded. Because of the large uncertainties that are involved in managing the eel with its
unusual biology, ICES proposed a limit reference point of 50% for the escapement of the silver
eel from the continent compared to the pristine conditions. Pristine here was defined as the
situation in which no anthropogenic influences had impacted the stock.
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Together with this advice, ICES highlights that there are very few quantitative estimates of the
pristine silver eel production. Additionally, to the reference point, ICES recommended to
continue and expand current monitoring on both the glass eel recruitment as well as on the
silver eel escapement to measure potential further decline or progress and to see what
measures are successful.
5.3

EU regulation

On the second of October 2003, in response of the ICES advice, the European Commission,
communicated about the development of an “EU action to protect the European eels” (EU
COM 2003: 573). In this communication, the European Commission stated ”there is an urgent
need for a management plan for eels” to “ensure that this important resource, both as a fishery
and in aquaculture, is safeguarded” (EU COM 2003: 573 in Herten & Runhaar 2013). In 2007,
the European Union established a management framework for the recovery of the European
eel stock: the “EU Regulation for the Recovery of the Eel Stock (EC 1100/2007)”. The goal of
the eel management plan, set by the EU regulation, is to:
“reduce anthropogenic mortalities so as to permit with high probability the escape to the sea
of at least 40 % of the silver eel or adult eel biomass, relative to the best estimate of escape
that would have existed if no anthropogenic influences had impacted the stock. The Eel
Management Plan shall be prepared with the purpose of achieving this objective in the long
term”
To achieve this member states were obliged to make an individual eel management plan by
the end of 2008. The goals are tailored to address anthropogenic stresses in the waterways
of the EU member states.
The EU regulation proposed several measures to be included in the individual Eel
Management Plans:
•
•
•
•
•
•
•
•

reducing commercial fishing activity,
restricting recreational fishing,
restocking measures,
structural measures to make rivers passable and improve river habitats, together with
other environmental measures,
transportation of silver eel from inland waters to waters from which they can escape
freely to the Sargasso Sea,
combating predators,
temporary switching-off of hydro-electric power turbines,
measures related to aquaculture.

In the case that the individual EU states would not manage to have their Eel Management
Plan approved by the European Commission by 2009, they would be enforced to reduce the
fisheries by 50% (Vriesse et al. 2007).
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5.4 Dutch interpretation
The Dutch interpretation, the Dutch EMP was implemented and approved by the European
Commission in October 2009. Based on the calculations by Klein Breiteler, (2008) and Dekker
(2008), the reference point for the Netherlands in total for the calculation of the 40% silver eel
escapement was set in the period 1948-1953 and the pristine silver eel escapement was
estimated to be 13.000 ton. This results in an escapement goal of 5.200 ton. Dekker et al.
(2008) estimated that the natural silver eel escapement for the IJsselmeer in the period 19401969 was 7.700 ton. He then calculates the reference point to be 40% makes 3080 ton. Silver
eel escapement in the Netherlands was set to be 200 tonnes in 2009 (Klein Breteler, 2008).
For the IJsselmeer, the escapement level of silver eel in 2008 was not known, but estimated
to be 11 ton (Dekker et al. 2008).
The DEMP also gives a description of the measures the Netherlands has implemented to meet
the EU requirements and to recover the eel stock, which is shown in table 6. Some additional
measures were implemented afterward (LNV 2009). The most important measure,
contributing to the largest reduction in eel mortality, is the fishing ban for the commercial eel
fisheries of the months September and October in 2009 and from 2010 onwards for
September, October, and November (Bierman et al., 2012). In these months, all commercial
fisheries are prohibited in marine, coastal, and inland waters.
For the IJsselmeer, it is estimated that circa 90% of the total annual silver eel and
approximately 26% of the yellow eels are caught during these three months (Hoefnagel and
Dekker, 2005 in LNV 2009). The closure of 1 September – 1 December could, therefore,
reduce the mortality with 45% and provides a large contribution to silver eel escapement as
well as a reduction of the yellow eel catches (Hoefnagel and Dekker, 2005 in LNV 2009).
The Ministry of LNV partly compensated the fishermen for the loss of financial income and
provided financial assistance from EFF sources for a maximum period of 4 years, and annually
700,000 € (LNV July 2009).
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Table 6 - Overview of the implemented measures described in the Dutch Eel Management
Plan in order to reach the 40% escapement objective. (adopted from Wolfshaar et al 2018)
Measures
• Reduction of eel mortality at pumping stations and other water
works of the 1800 most important migration barriers
• Reduction of eel mortality at hydro/electric stations with at least
35%
• The establishment of fishery/free zones in areas that are important
for eel migration
• Release of eel caught (a) at sea and (b) at inland waters by
anglers
• Ban on recreational fishery in coastal areas using professional
gear
• Annual closed season from 1 September to 1 December
• Stop the issue of licences for eel snigglers by the minister of EZ in
state owned waters
• Restocking of glass eel and pre-grown eel from aquaculture
• Research into the artificial propagation of eel
PRO-EEL (EU-project)
EEL- HATCH
EELRIC (Dutch innovation centrum)
• Closure eel fishery in contaminated (PCBs, dioxins) areas

Planned
implementation
2015-2027

Realized
implementation
2015-2027a

2009

November 2011b

2010

1 April 2011c

2009

1 October 2009

2011

1 January 2011

2009
2009

1 October 2009
1 May 2009

2009

Early 2010

2010
2014
2015
Unforeseen measure

2010-2015
2014-2017
2015- ongoing
1 April 2011

a) In agreement with the European Commission changes have been made to the original schedule of solving migration
barriers.
b) Due to technical difficulties the maximum achievable reduction in mortality by adjusted turbine management is 24%.
c) The majority of the contaminated areas that were closed for commercial fisheries on 1/4/2011 are the main rivers.
These rivers are the most important "high ways" for diadromous species like salmon and eel.

The closed season is aimed to be a temporary measure. It is in the intention to shift to
decentralized local eel management. This decentralized eel management will be carried out
by local Fish Management Committee’s (VBC’s), in which fishermen, recreational anglers and
water managers together define and implement local fisheries management. A successful pilot
with decentralized, local eel management, took place in inland waters of the province of
Friesland, excluding the IJsselmeer. Since 2018 eel fisheries in Friesland are managed in a
decentralized way (LNV 2009). Individual quota for the fishermen allows them to fish in the
period 1 September – 1 December and give them flexibility in the intensity and periods they
fish (Kruitwagen 2012, Prins & Zaalmink 2015). The DEMP has the aim to explore the
feasibility of this management system in other water bodies together with local fishermen and
controlling authorities (LNV 2009). In 2014 a feasibility study was executed by Kruitwagen
(2014) based on eel models, which did not lead to the implementation of decentral eel
management in other regions.
The implementation of the DEMP took place in a backdrop of three other important legal
frameworks and directives that were already in place to sustainably manage the area, the
Water Frame Directive, the Natura 2000 law and the Fisheries Law (see table 7). All of them
have been putting restrictions to the livelihoods of the fishermen. Especially within the fisheries
law, several reorganizations and restrictions on fisheries and eel fisheries in specific had been
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implemented before 2009, (see Leeuw et al, 2007 for an overview) including a 32% reduction
of eel fishing capacity. The implementation of the DEMP, with the fishing ban of 1 September
- 1 December, to sustainably manage the eel, further restricted the period in which fishing is
allowed. However, at the same time, this closure meets the requirements of the previous 32%
reduction of eel fishing capacity implemented in 2007, which allows for an increased fishing
capacity in the remaining season (PO IJsselmeer & Sportvisserij Nederland 2011). The DEMP
therefore enables and disables access to eel fishery.
Table 7 - Overview of directives and relevant measures in the governance of resource
management in the IJsselmeer and Markermeer.
Fisheries law

Water Frame Directive

1963 Implementation
1970 Ban Trawling
License system liberalized:
individual licenses transferable
1996 to other ships
1979
1992
1998
2000
Implementation of WFD
Other measures up to 2007 in Leeuw et al 2007.
------------------

Nature 2000

EED

Source

Bird Directive
Habitat Directive
Nature protection law
(Natuurbeschermingswet)

PO IJsselmeer & Sportvisserij
32% reduction of eel fishing gear Nederland 2011
PO IJsselmeer & Sportvisserij

2006
50% reduction in netfisheries
2009 capacity

Nederland 2011
September and October closed
for eel fishing. Revoking 32%
reduction of eel fishing gear
September, October and
November closed for eel fishing

2009
2010

Personal communications
fishermen on revokation

Smeltfisheries banned due to
stricter enforcement
Nature2000

2012
Extra 85% reduction in netfishing For a more natural dispersed
2014 capacity
fish stock
Policy objective: for the

Tien et al., 2015

pikeperch, bass, bream and
roach from ‘prevention of
2015/2016 reduction’ to restore of stocks’
2015

Tien et al., 2015
Change to: Law Natureprotection (Wet Natuurbescherming)

Recomndation to further reduce
netfisheries with 36%, to protect
2017 roach and bream
2018-2019

5.4.1

Evaluation EED

Controversy on defining fisheries measures

Where the DEMP was accepted by the EU and implemented in the Netherlands in 2009, the
formulation of fisheries measures was not without controversy (Herten & Runhaar 2013). In
this paragraph, the policy process that resulted in the closure of September, October and
November is described based on policy documents, research reports, and articles.
Based on the national management plan written by the Eel Committee and the reports
(Hoefnagel & Dekker 2005, Vriese et al. 2007, Dekker et al. 2008 and Klein Breteler 2008) the
first Dutch Eel Management Plan was defined and sent to the European Commission on 15
December 2008. This Plan included the fisheries measure, to close the fishing season from 1
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September – 31 October (MANF 2008a in Herten & Runhaar 2013). Nature, Water
Associations and the Dutch Angling Association, as well as scientists in 2008, had concluded
that the only option for the recovery of the eel population was to “phase out” the commercial
eel fishery and advocated this to LNV (Herten & Runhaar 2013). The commercial eel fishery
organizations dissociated themselves from this advice and the relation amongst the different
stakeholders became polarized and ended in controversy (Herten & Runhaar 2013).
In June 2009, the Fisheries organizations and aquaculture farmers presented an alternative
plan to the Ministry, with the objective to release 157 tons of silver eel into the sea (PV et al.
2009). The Minister made a compromise and, instead of the closed season from 1 September
– 31 October that was in the first management plan, only October was closed in combination
with an additional release of 50 tons of silver eel by the commercial fishermen each year
(Herten & Runhaar 2013). The Dutch parliament, however, voted against the closed fishing
season of October, leading to a revised Dutch Eel Management Plan, in which the alternative
plan by the commercial fishery organizations and aquaculture farmers, where fishermen would
let 157 tons of silver eel into the sea was adopted (MANF 2009b, PV et al. 2009 in Herten &
Runhaar 2013).
The Dutch nature, water, and recreational anglers’ organizations protested, saying that
abolishment of the closed season would mean the death sentence for the European eel
(Herten & Runhaar 2013). To pressure LNV, they started campaigns and petitions to create
public and media support and used slogans such as ‘Don’t let the eel slip-side away!’ and ‘If
this was a panda… … would you then also just let its future slip away?’ (SportvisserijNederland
2009) (see figure 3). They also lobbied towards the European Commission and sent a letter
to Euro Commissioner Joe Borg, in which they wrote that there was no scientific foundation
for the eel recovery plan by the commercial eel fishery organization and that the escapement
of 157 tons of silver eel does not come close to the requirements set by the EU. Furthermore,
they argue that the advice from several scientists indicates that the current low glass eel
recruitment levels do not allow for a sustainable fishery to take place, while this plan still
enables commercial fishermen to catch yellow and silver eels. They, therefore, asked to reject
the current plan and to instruct the Dutch government to take stricter measures
(SportvisserijNederland 2009).

34

Figure 3: Advertisement of the Dutch World Wide Fund to discourage the consumption of eel.
(Translation: ‘If this was a panda… … would you then also just let its future slip away?’)

Based on the ICES advice, European Commissioner Joe Borg warned LNV that the European
Commission would not approve of the Dutch Eel Management plan in the current state. Borg
argued that stricter measures that would realize a higher escapement of silver eel were
necessary. If LNV would include a 3 months fishing ban from 1 September – 1 December, the
plan would be accepted by the commission. Based on the recommendations by ICES, the
communication with commissioner Borg and the adverse condition of the eel, Minister Gerda
Verburg, decided to propose a fishing ban from 1 September – 1 December to the
commissioner, who accepted the proposal. (LNV 2009 14 July). Commercial fishermen were
outraged, and commercial fishery organizations criticized the arguments of the Minister.
However, Minister Verburg did not change or compromise the plan, and on 20 October 2009
the final version was approved by the European Commission (Herten & Runhaar 2013). I
include an overview of organizations in favour of DEMP as it is implemented and of
organizations which disapprove of DEMP.
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Table 8 - Herten & Runhaar 2013, give an overview of the stakeholder coalitions in favour of
a closed season and the coalition opposing it.
Coalition in favour of a closed fishing
season

Coalition against a closed fishing season

Nature / environmental

Fishery

• WWF

• Organisation of Commercial Fishermen

• North Sea foundation

• Fish Commodity Board

• Greenpeace

• Dutch Fishery Union

• Natuurmonumenten Society

• IJssel Lake Association

• Water Naturally
Fishery

• Sustainable Eel sector Holland
Trade

• Dutch Recreational Angler organisation
Science, research and consultancy
• RAVON Foundation (applied science)

• Water Naturally
Aquaculture
• Dutch Fishery Union
Science, research and consultancy
• Leiden University
• Witteveen + Bos (consultancy firm)
• Several individual scientists from various
universities working for fishermen

5.5 Conclusions
In this chapter I have discussed the immediate reason for the implementation of the DEMP
and the set of the reference point for silver eel escapement. The eel ban was one of the
consequences of the suggestions by the EU to improve eel stock. The description of the
implementation of DEMP shows that there were many stakeholders with different interests
and different views on the way the improvement of eel stock should be reached. Ultimately
scientists and Ngo´s managed to convince the government of their position.
The most important measure to realize this goal is the eel ban, that restricts the fishermen to
fish for eel in September, October and November. For the IJsselmeer it is estimated that the
closure of 1 September – 1 December could reduce the mortality with 45% as circa 90% of
the total annual silver eel and approximately 26% of the yellow eels are caught during these
three months (Hoefnagel and Dekker, 2005 in LNV 2009). At the same time, this closure meets
the requirements of the previous 32% reduction of eel fishing capacity implemented in 2007.
The DEMP therefore enables and disables access to eel fishery and therefore the options for
the fishermen to conduct their livelihood strategies. This is exactly a pitfall, because now the
fishermen fish, regardless of the state of the eel, during the remaining months as much as
they can to meet their loss of income.
Not all stakeholders however agree that this measure is the most effective way to reach the
objectives of the DEMP. The fishermen together with ecological consultancy firm Witteveen &
Bos as well as some individual scientists argue that the ban could even work
counterproductive as the fisheries for yellow eel would be intensified.
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6 Impact on the DEMP on the fishermen’s livelihood strategies
6.1 Introduction
With the implementation of the eel ban from the 1st of September – the 1st of December
fishermen are restricted in the way they can conduct their livelihood strategies (Bierman et al.,
2012). The implementation also terminated the 32% reduction of eel fishing gear that was
valid in 2006. Because the fishermen are not a homogenous community and vary in assets,
livelihoods strategies and options, the implementation of the DEMP has different
consequences for various fishermen, who will most likely respond in various ways.
Based on interviews with IJsselmeer fishermen, I will explore the different ways in which the
fishermen responded and managed (or at least tried) to adapt their livelihood strategies in
response to the DEMP. In order to do so, first a description of the livelihood strategies before
the implementation of the DEMP is provided. Then the livelihood strategies after the
implementation of the DEMP are discussed.

6.2 The livelihood strategies of the IJsselmeer fishermen before the
implementation
As could be seen in the description of the communities, there is quite some diversity amongst
the fishing communities and fishermen. This diversity in livelihood strategies has developed
over time and is influenced by their geographical situation and fishing location of the
fishermen, culture, values and perspectives. Their financial capital available to invest in
licenses and other social and economic factors such as supply and demand is of importance
as well.
Most of the IJsselmeer fishermen are fulltime fishermen. In 2004 only 4 % had a side job
(Beers et al. 2004). Fishermen from the Markermeer and the southern part of the IJsselmeer
generally specialized on yellow eels with long-lines and eel boxes (second half of April until
1st of November) and summer fykes in summer (1st of May-1st until 1st of October). From the
first of July until the first half of March they fish on perch and pike-perch with gill-nets. These
fishermen rely mostly on the catches of yellow eel and scale fish like pike-perch and perch,
complemented with smelt fisheries in years that the stock was large enough 1, and Chinese
Mitten-Crabs from 2000-2005 onwards. Especially fishermen on Urk have invested in and
specialized on pike-perch and perch with gill-nets and on yellow eel with long-lines, eel boxes
and summer fykes.
Fishermen from the Northern part of the Markermeer and IJsselmeer generally specialized on
large fyke fisheries targeting silver eel. The importance of silver eel for the different fishing
companies traditionally increased towards the north. These fisheries centred along the
Afsluitdijk and the Houtribdijk, especially close to the locks towards the sea. There are some
1

Smelt fishing was allowed in years that in the survey of the previous year, the density of
smelt was above 2000 individuals per hectare. After 2003, fisheries was only allowed in 2006,
2009 and 2012 (in 2012, the season was shortened because of a court appeal).
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exceptions, as some fishermen, originally from the Markermeer, invested much in large fyke
licenses also enabling them to fish in the IJsselmeer Most of the silver eel fishermen also have
licenses for other fishing techniques such as summer fykes, gillnets and smelt fykes with which
they would fish according to the seasons, catches, market demand and availability (Interview
4 & 5). The annual catches for some of these silver eel fishermen consist of approximately up
to 66% of silver eel catches (Hoefnagel & Dekker 2005).
Although there are timeslots in which particular gear is allowed to be used, the period in which
the fishermen would actually fish with these gears varied. Fishermen that focus on yellow eels
would generally start fishing for eel from the second half of April (long-lines and eel boxes) or
the 1st of May (summer fykes). From the 1st of July, net fisheries would be allowed. Fishermen
who specialized on net-fisheries would switch from eel to fish for pike-perch and perch from
the first of July onwards (Interviewee 1).
These fishermen were free to decide to switch back and forth from net fisheries to eel fisheries
based on the fish population, their catches and the market demand. Other fishermen fishing
for yellow eel would continue to fish until the 1st of October (summer fykes) and would only
start fishing with gill nets in winter. Interviewee 7b, for example, mentioned: “In the past we
always fished with summer fykes. Everyone in Enkhuizen would fish with summer fykes and
in the winter you would fish with gill-nets for perch and pike-perch 2”.
Fishermen with large fykes fishing for silver eel would, depending on the location, only start
fishing with a few fykes in July increasing the number of nets from August onwards as August
is the moment silver eel starts migrating and can be caught efficiently, with peek catches
around September and October (Interview 2, 3, 4, 7,). These fishermen would continue until
the end of the year or until the lake freezes. Interviewee 5, expressed in the interview that they
would only start fishing with gill-nets at the end of October and November. He mentioned
however that in autumn, there were also moments that they would switch to net fisheries for a
few weeks to continue to fish for eel later onwards. In box 1, interviewee 7a, elaborates on his
experience with the timing of the large fyke fisheries for silver eel before the implementation
of the DEMP as well as other regulations which not in place yet:

2

In 2007, the ministry announced to ban summer fykes because of the additional by-catch
and the negative effect on other fish populations. With this thread in mind many fishermen
including interviewee 7a, sold their gear as part of a reorganisation. Interviewee 7a sold all of
their 600 summer fykes. However, in the end the ban could be prevented with the condition
that fishermen would use a survival container on deck while fishing with summer fykes. This
survival container was designed by Interviewee 5 in response to the ban. Fishermen that sold
their gear however, could not buy them back. For some this meant a large loss in livelihood
strategy options.
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Interviewee 7a is a fisherman for more than 50 years, which comes with a lot of experience and
memories:
“When we were still allowed to fish for eel in April, we would have our fykes in the water, but around
the 10th of May, a lot of fykes would go back in storage until the end of August. This is because the
nights become very short, which is not good for large fykes. Every fisherman with large fykes
knows: the period of September, October and November is the period to fish with large fykes.
“When we were still allowed to fish with the beam trawl, there was a saying that when the hay would
go on the side, fykes would also go on the side.”
A little story from the time when beam-trawling was still allowed until the first of September,
underlines this statement:
“One year at the end of August, we stopped a day or 3 earlier with the beam-trawl and started
setting our large fykes. It suited with the stand of the moon and there was some wind forecast for
the next week, but everyone said: “you are not good in your mind, it’s the 26th of August and your
placing your large fykes in the water, who places its fykes that early”.
Another story around his wedding in 1976, shows that fishing with large fykes is not a summer
fishery and is unpredictable:
“I have told this before, we got married in the summer of 1976, which was a dramatic year for
fisheries. In the beginning of September, the third of September I married, and it was a dramatic
year, it was a very warm summer, with beautiful weather every day. I could not catch a pound of
eel. And articles in the newspaper stated that the eel population had crashed several years after
the ban of the beam-trawl, and that all eel was gone. Well we bought a house and furniture and
ordered the wedding. With the man from the party place I arranged a bread meal and I agreed to
take care of the eel. Then in the week before the wedding on the Friday we caught just enough eel
to serve the 80-90 man on the wedding, that is how bad it was. Well we were starting to feel a bit
desperate and decided not to buy a tv yet. And then on Monday the 13 of September, we had some
researchers onboard, and we went to the fykes and we released the first fyke with the stick. It was
as if there was a wale in it, it came floating up and was stuffed with eel. And so we continued with
the other fykes and Wednesday evening we offloaded around 22.000 pound of eel from 3 days. In
3-4 weeks we caught so much eel that we never experienced such a good year.”

Box 1: a case on the fisheries practices of large fyke fishermen, interviewee 7a, a before the
implementation of the DEMP
In box 1, you see a description of the livelihood strategies of large fyke fishermen before the
implementation. It shows that the fisheries with large fykes for eel, is typically a fishery for
September, October and November. Before the implementation of the eel ban and before the
restriction of fisheries in January, February, March and April, fishing with large fykes in June,
July and August was not common. This box shows that this is common knowledge amongst
the fishermen. This box also shows that the eel fisheries can be very unpredictable. That there
can be months with very little catches, that even results in assumption that the eel population
is in a bad condition, but then, from one week to the other the eel starts to swim and is caught
in large numbers.
Another livelihood strategy that became increasingly important for the fishermen is the fishery
for Chinese Mitten Crabs. Since the Chinese market established between 2000 and 2005, the
crabs became important as source of income for the IJsselmeer fishermen (Zaalmink 2018).
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6.3 Livelihood strategies after implementation
In order to meet the European Eel directive objectives, in 2009 eel fishing was banned in the
months of September and October and from 2010 onwards for September, October and
November (Bierman et al., 2012). Summer fyke fishermen lost one month, long-line and eel
box fishermen lost two months and large fyke fishermen lost three months. The ban, however,
especially affects the fisheries and the income of the large fyke fishermen, traditionally fishing
for silver eel in these months (Hoefnagel & Dekker 2005, Kruitwagen 2011).
Change in fishing season
Interviewee 7, who explained in box 2 that they would normally not place their fykes before
the 26th of August, mentioned that after the ban they now have almost all their fykes in storage
around the 26th of August. The situation is therefore opposite to what it used to be. In box 2
he explains how his fishing practices changed and how this affected them:
After interviewee reflected on the fisheries practices before the eel ban, he also elaborated on their
current fishing practices:
“Now with the eel ban, you actually place the large fykes from the first of May, until the end of
August, the time they used to be in storage”
“Now we have to retain our company in the period that my father would not fish with fykes. In the
months of May, June and July, you would not fish with large fykes because you would not be able
to earn anything with it and now we are able to make a living from it. While right after the period
that the catches become good, from the end of August onwards, we have to take the fykes out of
the water. The last two weeks in August are better than the whole month of May, but after the 31st
of August the fykes need to be out of the water. Look, from the moment I started my fishing career
until the eel ban, we realized around 40% of our yearly turnover on eel in the month September.”
To express how this affects him, he gave an example of an ice-vendor:
“Look, it is the same, if you would have an ice-cream shop on a very good location and then the
mayor comes to you and tells you: “You are allowed to sell ice in November and December, but
from now on, the months July and August you have to close” This is what happened to us.”

Box 2: current large fyke fishing practices are opposite to what it used to be
This box shows that the eel ban steers the fishermen to fish in a way that is opposite to what
they used to do. This negatively influences their income and brings a lot of frustration.
Interviewee 6 compares his situation to an Ice-vendor who is not allowed to sell ice during the
holiday season, the period that they depend on most.
December
The other month that the fishermen are allowed to fish for eel is the month of December. In
this month however, the silver eel migration comes to its end and the catches are lower and
more unpredictable than in September, October, and November. Their catches really depend
on the weather and discharge of the river. It is a lot of effort to place the fykes again after
November, and the fishermen are more prone to shocks as ice forming can destroy the nets
if it takes them too long to take them out of the water (Interview 5).
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Fishermen who decided to fish for Chinese Crabs have some of their fykes still in the water
need to change the nets and remove the escapement frame for the eel. For other fishermen,
this is much more work as they need to place the fykes again. One fisherman argued that it is
a joke to be able to fish in December. As it is a lot of work to place the nets in the beginning
of December and then at the end of the month the nets need to be out of the water again
(Interview 2, 5).
6.3.1

Relocation of fishing pressure to remaining season

Eel
Most of the interviewed fishermen who have licences to fish with large fykes, responded that
in order to deal with the loss of income they would fish more intensively for eel in May, June
and July. Interviewee 6 however mentioned that relocation of the fishing pressure was not an
option for him as the situation of his fykes along the afsluitdijk are not effective in May, June
and July. Other fishermen with fykes situated on other locations do relocate their fishing
pressure. In box 3, interviewee 4a and 4b elaborate on the reasons for them to increase the
fishing intensity in May, June and July.
Interviewees 4a and 4b are brothers from Hoorn, which is situated on the West side of the
Markermeer. They took over the company from their father and each one fishes with their own
ship. Eel fisheries is their main fishery, where they fish with large fykes in both the Markermeer as
well as the IJsselmeer. Both are not happy with the eel ban and say that the fishing pressure with
large fykes is relocated to the remaining months, May, June and July.
Interviewee 4b:
“If you are not allowed to fish in September, October and November, then you fish more in May,
June and July because you have to make a living”
His brother, interviewee 4a, adds to this:
”Look, you have to see it like this: a simple arithmetic, either you fish 300 days with 150 nets, or
you fish 150 days with 300 nets. In the rest of the Netherlands they are allowed to fish for 9 months
a year for eel while we are allowed to fish for 5 months, so yes, then you have to make a living in
these 5 months.”

Box 3: a case of fishermen arguing that the eel bad relocates the fishing pressure to the rest
of the fishing season
This case shows that the main reason for the relocation of this fishing family was to
compensate for the loss of income in September, October and November. As mentioned in
the livelihood strategies before the implementation, September, October and November were
the months that a large part of their turnover would be made. The reduction in fishing season,
is therefore compensated by more capacity in the rest of the season to make up for the losses.
This especially takes place in the months May, June and July, months where large fyke
fisherman used to fish very extensive or would not fish at all. During these months, especially
yellow eel is caught (Interview 3, 4, 5, 6, 7).
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The increase in fishing pressure on yellow eel in the remaining season is reinforced as the
fishing capacity reduction on eel via the Regulation IJsselmeer Fishery of 1996 (32% of the
large fykes, summer fykes and eel boxes and 10 fishing days for the hook line) was no longer
necessary. This measure was abolished as the eel ban was assumed to sufficiently limit
fishing pressure in the IJsselmeer and Markermeer (Regeling visserij-inspanning IJsselmeer
2020). In box 4 the effect of this is explained by interviewee 6.
Interviewee 6 is a fisherman from the North of the IJsselmeer close to the Afsluitdijk. Their company
specialized to fish with large fykes for silver eel in the end of the year.
During the interview he explained:
“In the past we had the fish plan via the Dutch Product Organisation (PO) for which every fishing
company had to hand in 32% of their fishing capacity. This was to comply to reduction regulations
from the ministry. Every year we had to make a plan to reduce 32% of our fishing capacity either
by handing in time or by reducing the amount of licences we would use. But now that regulation is
dismissed because we, with those few silver eel fishermen already hand in so much fishing
capacity in autumn, that it is no longer needed to restrict other eel fisheries.
“So basically, the fishermen fishing in summer are allowed to fish with one third more than before
the eel ban. In principle they benefited from the eel ban. Well that is a strange situation: on the one
hand you restrict someone and on the other hand you enable other people to fish more”.

Box 4: How the eel ban reinforced the fishing intensity for yellow eel in May, June, July and
August.
This box shows how the implementation of the eel ban, abolished the generic measure that
reduced the fishing capacity of every eel fishermen with 32%. This was the case as the
reduction in silver eel catches due to the eel ban was assumed to be sufficient to meet the
goals, that the 32% reductions in the rest of the season was no longer needed. In the
remaining season - half of April, May, June, July and August - fishermen can therefore fish
with 32% more eel gear than before the implementation of the DEMP. This box also shows
that silver eel fishermen lost their best months due to the eel ban, while fishermen that focus
on yellow eel in summer are allowed to fish with 32% more gear. The eel ban therefore leads
to an unequal distribution of the costs and benefits amongst the fishermen, where large fyke
fishermen pay the price, where yellow eel fishermen might even have benefited (Interview 6,
PO SportvisserijNederland 2011).
Pike perch
Additionally, to the reallocation of fishing pressure on eel in the remaining season, the fishing
pressure with gill nets is also increased and brought forward in the season. This leads to more
competition amongst the fishermen (Interview 1, 4, 5, 7). Interviewee 5 would only start fishing
with gill nets for pike-perch and perch at the end of October or November. Now he starts right
away after the eel season, at the 1st of September. This affects interviewee 1, who would start
fishing with gill nets from the 1st of July onwards. He understands that fishermen would start
earlier, but he is not happy about it as it increases the competition amongst the fishermen.
Also, fishermen that now start earlier mention that this leads to increased competition for pikeperch. In box 5 these 3 fishermen share their experience on the way the eel ban influences
the fisheries for pike-perch.
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Interviewee 1:
“We start fishing for pike-perch from the first of July, but there were a lot of fishermen that would
continue fishing for eel and some might not even fish for pike-perch at all. Now, as they are not
allowed to fish for eel, several companies have adapted their fishing season. We are not happy
with it as it reduces our share”
Interviewee 5:
“Well, normally we would fish until October, November and in Wieringen until December with large
fykes. Now you have four months in which you are allowed to fish for eel, which are May, June,
July and August, then everyone with fykes fishes for eel. In September, everyone has to stop
radically, and everyone starts to fish for pike-perch. That is crazy right. We used to start fishing for
pike-perch in the end of October, November. So, if I calculate, then you get September, October,
so you fish 2 months, that is 9 weeks that you would start earlier. We should also not forget that
everyone will fish to his full capacity. On the other hand, f you would know that you could fish a bit
longer, then you would spread. Now in the last weeks of the eel season, all the fykes need to be
removed and you have to work like a dog and what for?”
Interviewee 2:
“Yes well, you see, this is exactly the way it should not have been done. Now they, ban all eel
fishery in September and, all the fishermen dive onto those few pike perch. The net fishery got
intensified, well and then the effect is zero. This aspect they don´t take into account. They only
focus on the eel stock, ready and over and out, just catch them all.”

Box 5: Effect of the eel ban on the pike perch fisheries
This box shows how the fishing pressure for pike perch is not only advanced to the first of
September, but also that fishermen fish with their full capacity. Overall, one fisherman has the
opinion that the effect of the DEMP on the pike perch was not taken into account and that they
only focussed on the eel stock.
6.3.2

Diversification to Chinese Mitten Crabs

Between 2000 and 2005, an export market for Chinese mitten crabs established and they
became increasingly important as a source of income for the IJsselmeer fishermen (Zaalmink
2018). After the eel ban, fishing with normal eel gear was no longer allowed. In September,
October and November, however, summer fyke and large fyke fishermen can obtain a special
license to fish for Chinese Mitten Crabs. In order to fish for mitten crabs, a control agreement
needs to be signed with the Fishermen Association (Producenten Organisatie IJsselmeer).
They must pay 1,000 euro a year to allow for enforcement control. Additionally, a panel with a
wide mesh size of 6 cm needs to be used in the fyke, to allow eel to escape (Interview 6, 7).
Several fishing companies opted for this and fish in these months with adapted gear for Chines
mitten crab. The catches of Chinese mitten crabs increased from 30 ton in 2004, to 65 ton in
2010 and respectively 60 in 2016 (Zaalmink 2011). Prices range between 7 and 10 euro in
summer and 20 to 22 euro per kg between 1st September and 1st December with outliers of
up to 30 euro per kg. For 2016 it is estimated that the income generated by the IJsselmeer
fishermen from Chinese mitten crabs was around 995.000 euro (Zaalmink et al 2017).
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Because the Chinese mitten crabs are so expensive and because there are weeks in which
individual fishing companies catch up to 500 kg, these crabs became an important substitution
for the income of the eel fishermen (Interview 6, 7, Zaalmink 2011 & 2018). For some
fishermen this was a reason to invest in additional large fyke licences on locations that are
strategically of interest for the catches of Chinese mitten crabs (Interview 4).
6.3.3

Diversification via side jobs

Additionally, to a diversification amongst fish species, gears and seasons, almost every
interviewed fisherman expressed to have diversified with side jobs to substitute their income
thus being less dependent solely on the income from fisheries. Some fishermen could extend
or start working for research projects in the IJsselmeer area for Wageningen Marine Research
and consultancy ATKB. An example of this is a research project by Wageningen Marine
Research to test an alternative gear for the general fish stock assessment that takes place in
autumn. In this case, their expertise and ships were used to do ecological research. (Interview
3, 4, 5).
Some fishermen could benefit from the nuisance that water plants provide for recreational
boats by blocking the navigable water in the Southern part of the Markermeer. As the water
plants need to be mowed a few times a year, fishermen are hired to remove water plants
(Interview 3, 4).
In 2010, two fishermen participated in a program on recreational fishing, and would take
primary school children out on the IJsselmeer to teach them about fishing and the animals
they came across (Interview 2, 6, Zaalmink 2011). Other fishermen started to sell fish
themselves: Interviewee 2 started a fish shop in his backyard. Interviewee 7a and b, started
distributing their own fish themselves which enabled them to get a better price for their fish.
There are also fishermen who found alternative source of income outside the IJsselmeer or in
other sectors. To substitute their income, interviewee 5 and his 2 brothers work part-time in
construction and in a security job. In 2013 interviewee 6. was asked to fish as a skipper for
cockles in the Wadden Sea, which provides him with an income ever since. This leaves him
little time to fish in the IJsselmeer which he currently does only extensively. Interviewee 6: “I
was lucky I could work in the cockle fisheries, that is also good work, but my colleague works
since 2013 in construction”
Even though the fishermen were happy they could diversify their livelihood strategies, there is
also some frustration about the fact that now, after having been a fisherman for their whole
life, they need to find other sources of income. Interviewee 5, for example explained:
”All my life I have been a fisherman and now I have to work in construction. I need to
work in construction because we are not allowed to fish” Another aspect that frustrates
him is that it was supposed to be for 3 years, but after 7 years (interview took place in
2017) it is still in operation without receiving compensation for the last 4 years”.
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6.3.4

Illegal fishing practices

One fisherman expressed that, after the ban, they conducted some illegal activities in order
for them to keep their businesses viable. This took place while they conducted work for a
research project on the silver eel escapement indices for Wageningen Marine Research. In
the period from the 1st of September until the 1st of December they would fish with 12 large
fykes along the locks of the IJsselmeer to get an indication of the amount of silver eel that
would escape the IJsselmeer. For this work Wageningen Marine Research obtained an
exception, and the fishermen would measure and count the catch and were obliged to set the
eels free again, which they at some point didn’t. Officers from the Dutch General Intelligence
and Security Service (AIVD), caught interviewee 6 and a colleague with a part of the catch
and they had to go to court and got a fine. In box 6 he elaborates on his motives:
In 2013, interviewee 6 conducted research for Wageningen Marine Research, by monitoring the
abundance of silver eel on the Afsluitdijk. During this work they concealed eels, which they should
have released and were caught by the Dutch General Intelligence and Security Service. As this
was not allowed via the research licence they were fishing with, this was a criminal offence for
which he was sued and had to pay a fine.
During the interview, interviewee 6 reflected on this situation:
“Our financial situation made us decide to do so, but we also not supervised enough. It is like
throwing chum into a shark tank. We did not feel supported, you (in the project I was the contact
person from Wageningen Marine Research) only visited once and then you were occupied with a
rare fish species. Also, the revenues that we obtained from this work was very little for the work,
materials and work hours, but we were happy with all the income we could obtain. We were
captured and it is not something I would do again, but we did not do it to buy a second Mercedes,
it was for us to survive”

Box 6: motives for a criminal offence
6.3.5

Conclusion

This chapter explored the way the fishermen managed to adapt their livelihood strategies in
response to the eel ban. To do so I described the livelihood strategies before the
implementation as well as afterwards.
Before the implementation of the DEMP, the institutional setting allowed for a diversity in
livelihood strategies with different specialization and fishing techniques amongst the fishing
communities and companies. This resulted in a natural spreading over the seasons, fish
species and live stages.
After the eel ban, all of the large fyke fishermen that I interviewed managed to adapt their
livelihood strategies to some extent. The livelihood strategies of the fishermen were adapted
in various ways, for instance fishing on Chinese Mitten Crabs, working side jobs, and taking
part in scientific research.
Negative side effects of the eel ban are an intensification of fishing and a pressure on fish
stock in the remaining months and not being able to sell fish because of the enormous supply
in these months.
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7 Livelihood outcomes
The objective of the DEMP is to restore the eel population and to realize sustainable fisheries.
Evaluations have shown that fish mortality has declined and that the decline in glass eel
recruitment changed in 2011 into a slight increase in numbers. Also, eel catches in the
Netherlands and the IJsselmeer increased in recent years. The eel ban with the increased
silver eel escapement might show its first small results. However, to evaluate the effectiveness
of the eel ban in terms of both ecological, social and livelihood sustainability, it is important to
take the way the fishermen adapted their livelihoods into account. In the previous chapter I
have shown that the way the fishermen were affected by the eel ban as well as the way
fishermen managed to adapt their livelihood strategies in response to the eel ban varies
amongst the fishermen.
In this chapter, I therefore look at the direct and indirect effects of the DEMP on the livelihood
outcomes. Livelihood outcomes are the concrete outcomes of the interplay between the
livelihood strategies, the available assets, the vulnerability context and the institutional setting.
I use the five livelihood outcome indicators as discussed in chapter 4.
I will start with the direct financial consequences of the DEMP. The DEMP affects the
fishermen financially in several ways. In this chapter the direct effect of the DEMP on loss of
income and the value of the companies and gears are explained, the compensation procedure
the and the way the DEMP affects the market and price of the eel. After the financial aspects,
the effects of the DEMP on the social sustainability will be discussed. Here I look at the way
the DEMP affected the flexibility, adaptability, vulnerability and resilience to shocks and
resource fluctuations and the institutional setting (Scoones 2015). At last I give an overview of
the way DEMP influenced the ecological sustainability of the eel population.

7.1 Financial consequences
The ban affects the silver eel fishermen hard, due to the importance of eel and especially silver
eel for these fishermen. Of all the IJsselmeer fish species, eel is considered the most important
fish species for the fishermen, where up to 66% of their revenues are generated by the eel
fisheries. In 2003, the members of the PO caught around 292,2-ton eel, of which around 38ton silver eel. The average of 2002 and 2003 shows an estimated income from the silver eel
catches of 280.000 € in the IJsselmeer (40 ton). The answers of the fishermen show that their
revenues of silver eel contributed an average of 50% of their total annual catch. Per
interviewed company, the average is around 35,500 €. With a ban, the fishermen also miss
out on the by-catch of commercially interested fish such as pike-perch, perch, bream, and
mitten-craps. The revenues of these are assumed to be 33% of the income of silver eel and
are estimated to be 14,650 € per fishermen per year (Hoefnagel & Dekker 2005). Silver eel,
therefore, contributed to around 13% of the total eel catches. The total revenues from silver
eel in the IJsselmeer area are estimated to be between 0,37 million euros and 0,58 million
euros.
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7.1.1

Compensation

In the DEMP (LNV 2009) it is stated that for a maximum period of 4 years, the Minister from
LNV made annually 700.000 € available for the compensation of the eel fishermen. Fishermen
however argued during the interviews that they only received a compensation for 3 years. The
compensation for the fishermen was based on catches in this period of previous years.
Fishermen who could prove that they had a loss of eel income due to the eel ban, were partly
compensated. Interviewee 6 mentioned that he received compensation for three years.
However, according to him this was not in proportion to the actual loss because of the eel ban:
“The first few years we received some money as compensation, well the first few years
we received, I believe, something like 30.000 euro which is a drop. Well the second year
we only received 10.000 and the 3rd year something like 5.000. Then it was over, like:
‘you take care of yourself now’. Well that is harsh.”
Two other fishermen expressed to be unhappy about the way the compensation money for
the loss of income with the DEMP was divided. Both expressed to feel disadvantaged about
the way the compensation money was distributed over the fishermen and negatively affected
fishermen that had reduced their fishing effort prior to the implementation. Interviewee 5
mentioned that in the years over which the compensation was calculated, his company did not
fish with full capacity because he was working on an innovation to reduce bycatch for the
shrimp fisheries and his brother had an injury. Also, interviewee 3 said that, in that period of
the reference catches, he fished less than normal because he did a lot of research work for
the consultant agency ATKB. As this influenced their catches and because compensation
money was based on their previous annual catches, both mentioned to have received less
compensation money then fishermen with the same licence that fished full time (interview 3,
5). Interviewee 3 mentioned that the same happened to the compensation for the reduction in
fishing capacity on the net fisheries in 2013.
7.1.1.1 Value of fishing companies
Besides these economic consequences due to the reduction in fishing season and loss of
catches, one fisherman also mentioned that the ban had an impact on the value of the
company and materials (Interview 6). Companies specialized on large fykes for silver eel faced
a reduction of the value of their company. This effect becomes larger to the extend in which
companies or their fishing grounds are situated towards the North of the IJsselmeer. How their
company is affected Interviewee 6 mentioned in the interview:
“We are situated in the North at the end of the eel migration, figuratively and literally.
Yes that’s how our companies were built up. Now with the eel ban our company became
in principle worthless. Here we have, including the insurance value for 700.000 euro
worth of gear in our shed, which basically has become worthless. Well we have been
working for that for a hundred years. and it was made value less. That is not so nice, I
got over it, but I do not want to think about it too much because that would make me
crazy. Yes, yes the heart was taken out of the company“
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Besides the impact the eel ban has on the value of the company, the eel ban also reduces the
value of fishing locations, which becomes an issue when fishermen are bought out due to
nature restoration projects. Interviewee 6 experienced this first-hand with the construction of
the fish migration river in the Afsluitdijk near Kornwerderzand. How this affects him, he
explains in box 7:
The fish migration river is an initiative to stimulate fish migration through the Afsluitdijk near
Kornwerderzand. It is an innovative plan to create a meandering river of 4 km long, which will allow
intertidal migration of fish back and forth the Waddensea and the IJsselmeer. The construction of
the fish migration river started in 2019.
Interviewee 6, who had four important fykes situated on places where currently the fish migration
river is constructed, was bought out by the project. Because he is not allowed to fish in September,
October and November, the period in which these fykes would be most effective, he received only
a fraction of what he would be able to catch in a week.
“Yes, I lost 4 of my best spots and they (the government) want to give me 15.000 euro for that. This
does not make sense. That is the amount I caught there in one week, so that is nothing. There the
DEMP also has a large impact. It is extra frustrating because for the whole project there is 55
million euro available, but for the fishermen there is only 100.000 available to buy us all out. That
is a joke and we could ty to put our foot down, but you already lost your fishing location. In the
licence is written that they are entitled to withdraw the licence at all times. So, we are in no position,
we can only try get as much out of it as possible”

Box 7: a case on the fish migration river and the effect of the eel ban on the value of the fykes
The example from the box above shows that the value of the fyke locations decreased
because of the DEMP. It can be expected that this also occurs with the realization of other
nature restoration projects. For example, the construction of Trintelzand, a nature restoration
project on the Markermeer side of the Houtribdijk, where 10 fishing licences were negatively
affected as fishing was not allowed for 2 years. and the number of large fyke locations reduced
(MER Min I&W 2016).
Box 7, together with the example of Trintelzand, shows that the current state of not being
allowed to fish in September, October and November reduces the negotiation position of the
fishermen as well as the compensation they receive for the loss of their locations. In the case
that the eel population would recover and fishing for silver eel in these months would be
allowed again, these fishermen would not be able to get the fyke locations back and lose
valuable fishing spots.
7.1.2

Prices and Market of the eel

Another way in which the eel ban influences the income of the fishermen is via the prices at
the auction. Because the eel ban influenced the fishing practices of the fishermen and the fish
supply, the socio-economic situation including fish prices and income were affected. The effect
can be seen by comparing the total turnover with the total eel catches. In recent years the
IJsselmeer eel fisheries have shown an increase in their catches. However due to reduced eel
prices, the total value of the eel catches did not increase (Visserijnieuws 10-01-2019). That
the eel ban has a negative effect on the price of the eel, interviewee 7b mentioned during the
interview: “It is not only that you are not allowed to fish, but also about the price.”
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Fishermen mentioned several factors that is affecting the prices of the eel. The supply seems
to be the most important one, but also the live stage, fat content and quality of the eel and the
season in which they are caught play a role.
7.1.2.1 Season and life stage and eel prices
The eel ban affects the prices of the eel because eel prices are generally better in the months
September, October and November. Fishermen attribute this to the increased demand for eel
in the months September and October as different kind of fun fairs take place. During these
fun fairs, it’s a tradition to consume eels, increasing the demand and prices of the eel
(Interviewee 7b). Besides that, the prices for silver eel are generally better than for yellow eel
(Dekker 2003, Prins & Zaalmink 2015), which has to do with the fat content in the silver eel.
The fatter the eel, the better they are suitable to be smoked. Silver eel are generally fatter as
they are prepared for the long migration journey to the Sargasso Sea.
7.1.2.2 Quality of the eel
In the contrary to this, fishermen attribute the low prices in summer amongst other factors, to
the quality of the eel that is lower because of the reduced amount of nutrients in the water.
The price of thinner eel in summer, which fishermen call ‘dry eel’, was lower as they did not
have sufficient quality as interviewee 4b mentioned during the interview: “The price of the thin
eel was bad. They are about 35 cm and are for the Dutch market. In the holiday season they
are cheap”
During the interview, interviewee 6 mentioned that in the past, eel caught with summer fykes,
would all be very fatty, while “currently” 30% of these eels are not fat. According to him, this is
a sign that there is less food in the water or of less quality then years before. According to
interviewee 7a the quality is especially lower in summer:
“Because the water is way to clear, the quality of the eel is lower in the period of June
and July. The quality of the eel only becomes better after the end of August. We see it
ourselves: every week we process some eel by smoking them. In the end of August,
the fat drips out of it, but before that time the eel is much thinner because of the reduced
food availability”
His son, interviewee 7b, adds to this: “In the summer months, there is a bit more food in the
water and then we can see that the quality of the eel becomes good in August and then we
have to stop”.
In the newspaper, an eel smoker mentioned that the percentage of the eel that is suitable for
smoking was only 15% (Noordhollands Dagblad 2019). He explains how this influences the
amount of eel he would buy: “If you buy 100 pounds of eel and you can only smoke 15%, then
your stop buying eel very quickly”.
Also, according to the eel smoker, the eel does not becomes fat, because there are too little
nutrients in the IJsselmeer: “The water becomes clearer and clearer, but that also means that
there is less organic matter in the water, which means less food for the eels”.
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In 2019, several media sources mentioned that the quality of the eel is a factor that lowers the
prices of the eel (Visserijnieuws, Noordhollands Dagblad). Despite growing eel catches in
recent years from 141 ton in 2018, to 160 ton in 2019, the yearly turnover went from 1,6 million
to 1,2 million (Noordhollands Dagblad 2019).
7.1.2.3 Increased supply of eel in May, June, July and August
Another important aspect that influences the prices of the eel is the market force that is
changed by the eel ban. As fishermen are compensating for the loss of income in the months
of September, October and November, they increased their fishing intensity in the months
May, June, July and August and caught a lot of eel in summer (Interview 4, 6). This is
reinforced because of the 32% reduction of fishing capacity was no longer needed (Interview
6). In the newspaper (Noordhollands Dagblad 2019), interviewee 5 mentioned that the
landings were very high and that the trade could not keep up with it. This increased supply of
eel is lowering the price of the eel considerably (Interviewee 4b, 2019). In 2018, eel from one
fisherman was sold for less than a euro per kilogram (Interviewee 4b, 2019).
7.1.2.4 Image of the eel
Not only the increased supply of fish causes the low price, but also the negative image and
protective status of the eel population is considered to reduce the consumption and affects
prices even further. Interviewee 4a (2019) states: the bad image of the eel status is to be
blamed to the environmental NGOs who spread the news that the eel is critically endangered
and should not be eaten. The IUCN status of the eel as critically endangered is actively
communicated to consumers via campaigns such that of the WWF, who compare the eel to
the panda, as shown in chapter 5. Another example is the Sea Food Guide by the Good Fish
Foundation that actively promotes consumers and restaurants to avoid both wild caught as
aquaculture European eel. As a result of this, interviewee 4b mentioned that people do not
believe it when they see fishermen landing their eel to the shore. He gave an example that
show that people have the idea that the eel population is almost extinct and that there are
hardly any left:
“When you are landing eel and people see the catch, they say: “From which breeder did
you get these eels?" “They do no longer exist in the wild right?” And when we tell them
that it is the catch of one day only, they do not believe us. They are convinced that there
are no eels left.”
Fishermen also expressed that the opinion of consumers about fisheries in general has
changed. People these days think fishing is pathetic and people rather eat tilapia and other
aquaculture fish than eel or pike-perch from our own waters (Interviewee 4a, 6).
7.1.2.5 Targeting young eels
Besides the reduced prices of the yellow eels, several fishermen expressed that in general an
intensive fishery for yellow eel, does not make sense economically. There is only a limited
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amount of glass eels that enters the IJsselmeer and Markermeer, possibly substituted with
some glass eel re-stockings. Several fishermen expressed that the larger and heavier these
eels become, the less individual eels you need to have a kilogram of eel. During the interview
interviewee 7a expressed that targeting young yellow eel is not economically sustainable:
“If you have eel of 28 cm, you will need 16-17 of them to have a kilogram. If you bring
the size up to 35 cm, then you only need 8-9 eel for a kilogram. So, with less individual
eels you catch the same weight. “
Interviewee 7a also compared the prices of a kilogram of glass eel with the prices of a kilogram
of a large silver eel:
“If you look at the price of a kilogram of glass eel, that used to be around, there are
around 3.330 glass eels in a kilogram. Then I calculate it to be 30 cents per individual,
while if you have an eel that weighs costs 5 euro per pound, then that eel is worth 50
euro. Then this (fishing for silver eel) is more sustainable right? 3”
This shows that larger individual eels are more expensive than younger eels as they are
heavier, and you need less eel to have a kilogram of eel. However, despite the fact that
fishermen argue that fishing for yellow eel is economically not efficient, they still do it as they
need to make a living (Interviewee 4b). Interviewee 6, therefore, argues that the minimum size
of the eel should be increased and argues that if you let them swim for two more years these
eels are double the weight and double the price. Several fishermen I worked with who had
their own fishing water, mentioned that they would only target eel above 35 cm, which allows
for a better weight and price per individual eel in a few years (pers. Communications by other
eel fishermen). For the IJsselmeer fisheries, however, Interviewee 7b mentioned that around
ten years ago, there was a vote amongst the IJsselmeer fishermen to bring the minimum size
up to 35 cm. Only 5% of the fishermen were in favour of this initiative. Fishermen who
specialize on yellow eel were apparently afraid that their eel would be caught by summer fyke
and large fyke fishermen and voted against (Interviewee 7b). Despite this, there are some
individual IJsselmeer fishermen fishing with large fykes that choose to use a slightly larger
minimum size and let very young eels swim again. Two large eel fishermen mentioned during
the interview that the rings they use in the nets to allow undersized eel to escape are 14,5
mm, which is larger than the legal requirements. With these rings they allow eels of up to 3132 to escape (Interviewee 4a, 7b).
7.1.2.6 Indirect effects on pike-perch fisheries and prices
Indirectly, the eel directive can also influence the prices of pike-perch. In the beginning of the
fishing season, prices are negatively affected by the import of pike-perch from Eastern Europe.
In summer you get around 4,5-5 euro for a kilogram of pike-perch (Interviewee 7a). Later in
the season, there is a chance of ice forming in Eastern Europe, which stops this supply,
resulting in a positive effect on the prices of IJsselmeer pike-perch. Prices are generally also
better around the Christmas holidays (Interviewee 2). Interviewee 2 mentioned that if you can
3

The largest eel caught weighs around 7 kilograms, however, Dekker 1998 uses 2137 grams as a
maximum. In the data of the Market assessment eel of the Netherlands, there are individuals measured
of around 2500 gram (Keeken et al. 2018).
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earn 13-14 euro for a kilogram of large pike perch in autumn, it is quite stupid to fish more
intensively in summer. Now, because everyone switches to net fisheries in September, a large
part of the stock will already be caught in the case that the supply from eastern Europe stops
(Interviewee 2, 7b) Interviewee 2reflected on this during the interview:
“Now they catch all the pike-perch out of the Markermeer, when they are very cheap.
And now around the Christmas holidays they become expensive and now there are
hardly any left. There must be a way to do it differently. You can fish market conform,
that you say: “we fish less or not at all in summer, and we fish when the pike-perch is
more expensive. Unfortunately, they do not do that”
The interviews show that several fishermen are aware that it makes economically more
sense to fish strategically and market-conform by fishing for pike perch in autumn and
winter. The same fishermen however mention that the eel ban makes them fish for pike
perch from September onwards. The need for an income and the competition amongst the
other fishermen make that they advance their fisheries anyway. The DEMP in reinforcing
this behaviour.
7.1.3

Consequences for the wellbeing of the fishermen’s livelihoods

Because of the diversity in fishing companies and livelihood strategies that I have shown
before, the effect of the eel ban on the livelihood outcomes varies amongst the different
fishermen. Several fishermen, silver eel fishermen as well as non-silver eel fishermen,
expressed that especially the silver eel fishermen were negatively affected by the eel ban.
Interviewee 1, that specializes on yellow eel fisheries with long lines and eel boxes as well as
gill net fisheries, acknowledged that and stated during the interview:
“It has affected a number of companies rigorously. If you are a silver eel fisherman near
the Afsluitdijk, and you are facing this measure, your company is basically destroyed.
Look, indirectly it does not affect our company so much, because we fish mainly on
yellow eel with hook line and eel boxes. Someone fishing with large fykes bear the
brunt.”
Also, several silver eel fishermen mentioned that this measure especially affected the silver
eel fishermen and feel treated unfair. Because the eel ban does not put any restrictions on the
main yellow eel season, the silver eel fishermen singularly carry the consequences of the
whole eel directive. Similar to what interviewee 6 mentioned before, he stated that their
colleagues can fish the whole summer for yellow eel, but when it is the time for the silver eel
fishermen they have to stop. Additionally, because the measure to reduce 32% of the fishing
pressure was nullified, interviewee 6 argued that these yellow eel fishermen are allowed to
fish with one third more gear than before the ban and might even benefit from it:
“As fishermen and also as a silver eel fisherman, we feel very much screwed. Our
colleagues are allowed to fish the whole summer with summer fykes, eel boxes and
hook lines without any limitations and when it is our time in September, well then, we
are the sucker. In principle we bleed double for the others.”
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The above statements show that both the non-silver eel fishermen and the silver eel fishermen
think that the costs of the measure is divided unequally amongst the IJsselmeer fishermen.
Interviewee 6 even argues that the non-silver eel fishermen benefited from the eel ban.
Whether they actually benefitted, however, depends on several factors including the effect of
adaptation strategies of other fishermen. Yellow eel fishermen did lose part of their fishing
season due to the eel ban; summer fyke fishermen one month and long-line and eel box
fishermen two months. However, the months May, June, July and August are the most
important for the yellow eel fishermen. One yellow eel fisherman who did not fish in September
and October, mentioned that he did not receive any compensation money as he could not
prove that they were negatively affected by the eel ban (Interviewee 1). As I have shown, the
reallocation of fishing pressure for eel negatively influenced the eel prices, which also affects
the income of the yellow eel fishermen. Also, the increased competition amongst gill net
fisheries and the consequence of this for the market prices for pike-perch negatively impacts
the yellow eel fishermen.
Even though the first three years there was a financial compensation (see above), fishermen
are frustrated that the eel ban from one day to another reduced the fishing capacity to such
an extent that they would lose 2/3 of their income. Two fishermen gave an example of how a
civil servant or someone at an office would react if they were told that from one day to the
other, they would lose 2/3 or even more of their income. These two examples are given in a
box 8:
Interviewee 6:
“I have mentioned in meetings to civil servants: If we would take 2/3 of your salary, then there will
be 2 million people demonstrating on the Malieveld. We had 2/3 of our income being taken away.
In a social country as the Netherlands, I think that is not done, it is in fact anti-social.
Interviewee 1 also gives an example on how someone with an office job would react if this person
would be told on the 25th of November that from the 1st of December onwards, he would only earn
330 euro:
“Well this is the feeling we have, it’s a feeling of powerlessness that we have continuously. It does
not stop. I have a son and currently, I hope that he does not become a fisherman. Unfortunately,
we have a beautiful company, financially we are doing well, so the potential is there, but the
government is ruining it for us. I do know that we cannot fish like a maniac, if the fish is not there,
you cannot fish for it, that´s quite easy.”

Box 8: how fishermen experience the loss of income due to the eel ban
Box 8 shows that according to the fishermen, there is a sense of unfairness about the, for the
fishermen, sudden implementation of the eel ban. The comparison with people at other jobs
who would lose two-third of their salary makes it tangible and shows that the eel ban has a
serious impact on the livelihoods of the silver eel fishermen.
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7.2

Social sustainability of the livelihoods
7.2.1

Flexibility, vulnerability and resilience

Flexibility is very important for the fishermen to be able to anticipate to fluctuations and
changes of the fish populations over time and changes in the (inter-) national water-, natureand fisheries policies. Additionally, flexibility also spreads the fishing pressure on individual
fish populations, as fishermen are free to choose the species they like to target (Klein Breteler
et al., 2007, Scholten 2015).
Before the implementation, in September, October and November, fishermen could fish for
eel, pike-perch, perch, Chinese Mitten craps. Depending on their licenses, the fish population,
their catches and the market demand, they could choose their fishing strategy. When one fish
stock would be low in one year due to natural fluctuations, fishermen could rely on other
species. The option to use different gears and to fish for different species, allowed the
fishermen to develop diverse livelihood strategies and spread their revenues and fishing
intensity over different species, life stages and seasons, making the fishermen more resilient
and flexible.
Also, with the limitation of 32% of the eel fishing pressure, there was room for the individual
fishermen to be flexible. Fishermen could choose how they wanted to meet the 32% reduction
and had the following options to achieve this (PO & SportvisserijNederland 2011):
1.
2.
3.
4.

Not fishing for 4 weeks per fishing season
Not fishing for 3 weeks per fishing season + a limitation of 8% of the tags
Not fishing for 2 weeks per fishing season + a limitation of 16% of the tags
32% reduction of the tags, without weeks where not fishing takes place

While choosing for one of the first 3 options, the fishermen had the possibility not to fish
whenever conditions were not optimal. For example, whenever the weather was too rough to
fish or the catches were too little. It also allowed them to choose not to fish when they
considered the prices at the auction to be too low to go out fishing for (Interviewee 5).
The ban reduced the fishing season for eel, with one month for summer fyke fishermen, two
months for long-line and eel box fishermen and 3 months for large fyke fishermen. This
reduced the fishing season for eel to only 4 months for summer fyke fishermen, 4,5 for longline and eel box fishermen and 5 months for large fyke fishermen. The catches and possibility
to fish with large fykes in December is up to weather conditions like water runoff and whether
there is ice forming on the lakes. Fishermen fishing for Chines mitten crabs with large fykes,
had their fykes in the water with the eel escapement raster. Theoretically, these fishermen
could remove these rasters after the first of December, to fish for eels. However, for crabs
generally older nets are used as they make holes in the fykes. Many nets will therefore need
to be replaced in order to catch eel efficiently. Fishermen who did not opt to fish for Chinese
mitten craps will have to place the fyke again, which is labour intense and time consuming.
The 31st of December, all of the fykes need to be removed out of the water. In colder winters,

54

there is always the threat of ice forming, where the fishermen need to get their fykes including
the poles out of the water before the lake freezes, not to lose their fykes and their catches.
The large effort to fish in December, including the uncertainty for good catches and ice
formation, pressures the fishermen to generate sufficient income with eel, perch and pikeperch in the remaining season.
The eel ban also limits the flexibility to target different species in September, October and
November. As fishermen are no longer allowed to fish for eel in this season, fisherman rely on
Chinese mitten crabs and net fisheries. How the lack of flexibility steers the fishermen in
targeting one species, interviewee 4a told me during the interview:
“We can’t do anything anymore. You are not allowed to do anything anymore. So your
directed into the way in which you have to fish. Before the DEMP some fishermen would
say: “well, tomorrow Ill fish with gill-nets”, and some would say: ”well, I will fish for eel”.
Because of this, there was spreading, but now everything is put in blocks and everyone
needs to fish at the same moment”
This interview shows that the overall reduction in flexibility of the fishermen to target different
species according to availability and market demand during the season, increases the
competition amongst the fishermen. This makes the fishermen including the fish population
much more vulnerable for fluctuations in the fish stock and prices and reduces their resilience
and their potential to deal with shocks. Currently, if there is a bad year of pike-perch or when
the prices are not good, fishermen cannot switch back to eel in September, October and
November.
The effect the increased competition has on the fish intensity with reduced prices of the eel
are a good example of this. Even though the prices of the eel reduced to under a euro per kilo,
fishermen continued fishing and decide to sell at the auction. Several fishermen expressed
that, if they knew that they had the option to fish in a later moment, they would choose to fish
less intensively when prices are low and make up for it when prices are better. However, the
need to make a living in these months makes fishermen to continue fishing, even when the
prices are not good. (Interview 4)
7.2.2
Fishermen discouraged to have side-jobs and to fish less intensively due to the
DEMP
To support fishermen and to reduce the fishing pressure in the IJsselmeer area, the Ministry
of LNV actively supports fishermen to find alternative sources of income. As part of their
aspirations, in 2010 LNV asked Wageningen Economic Research to support the eel fishermen
by making business plans and the development of a future vision (Zaalmink et al. 2011). As
could be seen in chapter 6, many fishermen managed to adapt their livelihoods to generate
an alternative source of income. However, despite this support to find side jobs, I have also
shown that fishermen’s efforts to diversify by having a side job was counteracted in two ways.
One fisherman expressed that the eel ban itself limits them to diversify. The fact that they can
only fish in the months of May, June, July, August and December makes it harder for them to
diversify by becoming a fish dealer themselves and to sell their own fish. Because customers
also want to have a supply of eel in the closed seasons, fishermen rely on eel aquaculture for
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eel. However, these companies are reluctant to sell eel only in the months September, October
and November, partly because these are the best months to sell eel (Interview 7). Two other
fishermen expressed that they feel disadvantaged when it came to compensation money for
the loss of income with the eel ban, which one of them also experience with the reduction in
fishing capacity on the net fisheries in 2013. Both fishermen expressed that the way the
compensation money was distributed over the fishermen negatively affected fishermen that
had already reduced their fishing effort prior to the implementation. In these years, interviewee
3 did not fish to his full capacity, and significantly reduced his fishing activities, as he was
occupied with research work. Interviewee 3 explains his situation in box 9.
Interviewee 3:
“Then in that year, when you received a sort of compensation for the loss in catches, I reduced the
fishing pressure tremendously because I did a lot of research work for a consultancy firm and
several research projects. And then, because we did not manage to fish, we felt in the last
compensation category so that we would almost receive nothing. Well such things I cannot handle.
It’s always said that the government stimulates fishermen to take on side-jobs, because that is
good it was said. But when it comes to it then you are caught”.
Also, with the gill net fishery, that was reduce with 85% of the fishing capacity in 2013, interviewee
3 had a similar experience:
“We always fished with gill nets, but by chance we did not fish in 2012. I believe that was the year
which was used to calculate the compensation. Well I left those fish swimming, figuratively
speaking and all the colleagues might have caught 1 or 2 fishes of mine. they caught that extra
fish, so they benefitted because I did not fish and they also received the compensation over these
extra catches. And I did not receive anything, because I did not fish, while we all have the same
licence. Give everyone the same money according to your licences, I would say that’s your right.
In the end, for the gill net compensation, because there were more fishermen in my situation, it
was divided in such a way that the license counted for one third and the rest was compensated
based on the catches”

Box 9: a case on a fisherman who feels discouraged to take on side-jobs and lowering his
fishing pressure
This example shows that the way the compensation of the eel ban as well as the gill-nets was
dealt with, was done in a way that disadvantaged fishermen who reduced their fishing intensity
by having side jobs. This is also expressed by interviewee 5, who fished and caught less eel
during the reference year as his brother had an injury in that year and he himself was working
on an innovation to reduce bycatch for the shrimp fisheries. Both fishing companies received
less compensation money then fishermen with the same licence who had fished full time,
because the compensation money was based on their previous annual catches which was
lower than normal (Interview 3, 5).
7.2.1

Other impacts affecting fishing pressure

Additionally, to the effect of the eel ban and the way the compensation money was dealt with,
there are other factors that prevent the fishermen from reducing the fishing intensity. Two
fishermen mentioned that their fishing licences were taken as they did not use the gear for a
few years. Interviewee 5 used to have a license to fish with hook line gear, but it was
confiscated because they had not used it for a longer period of time. This, they argued, made
them fish more intensively as they were afraid to lose more gear when they would not use it.
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As example of the way this currently affects their fishing, interviewee 5, mentioned that they
started fishing for Chinese mitten crabs from September onwards, to show that they are
fishing. Also, Interviewee 2 lost his large fykes (35) because he did not use them. During the
interview interviewee 2 expressed:
“So, if you fish with eel boxes, then you are not allowed to fish with hook eel and also
not with fykes. Because I had 35 large fykes and then they asked me: “did you fish in
this period with large fykes? No, because I was an eel box fisherman and then you are
not allowed to fish with large fykes. So, they just confiscated them, gone.”
The restrictions interview 2 mentions, has to do with the limitations discussed in chapter 4.5.1
and table 3, that restricts the combination of gears being used. Another way fishermen are
discouraged to reduce fishing pressure appears when discussing quotas for the eel. When
fishermen expect a quota to be implemented, fishermen will more likely fish to their full
potential to be able to show a catch record of the years prior to the implementation of the
quota. Otherwise, if fishermen fish and catch less eel in a particular year they fear to be
“punished” by receiving a lower quota. (Interview 5)
7.2.1

Effect of other directives and measures on the vulnerability

The reduced fishing season due to the eel ban also makes the fishermen more vulnerable for
the implementation of further restrictions via other directives and measures. In recent years,
stricter enforcement of the fisheries law and the enforcement of the Water Frame Directive
and the Natura2000 law further reduced the room to manoeuvre. (table 7). In 2012,
SportvisserijNederland and the bird protection agency went to court to demand the revocation
of the smelt fishing license issued by the province of Friesland. Since then smelt fishing has
not taken place even though smelt numbers in the survey met the minimum of 2000 per
hectare. Additionally, in 2013, an 85% reduction of the net fishing capacity was implemented.
Before this reduction, fishermen with one license could fish with 50 nets of 100 meter, but now
they are only allowed to use 8 nets, which is economically unattractive to go out to sea
(Interview 1, 2). These additional measures ad up in reducing the flexibility and resilience and
increases the vulnerability of the fishermen.
Also, via the fisheries law, since 2016, fishermen are not allowed to fish in January, February
and March for Chinese mitten crabs (Interviewee 7a). Because of the assumed effect on the
bycatch this is not allowed, also not with the adapted ring that fisheries for Chinese mitten crab
in September, October and November. Fishermen argue that they do not understand this
because in this period, they are allowed to fish with gill nets for exactly the same fish. Not
being able to fish with large fykes with adapted rings, forces us therefore to fish with gill-nets
and to target the same fish species as we are not allowed to catch while fishing for Chinese
mitten crabs. If they would be allowed, this would provide the fishermen with 2 additional days
of work, which always provided a nice income (Interviewee 4b), and the prices are the best in
this period due to Chinese New Year (Zaalmink 2015).
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7.3 Ecological sustainability
Before the implementation the different livelihood strategies together with the allowed
combination of gears spread the fishing intensity amongst the different species and its life
stages. Fishermen were able to change their fishing practices according to supply of fish and
demand of the market. This reduces the fishing pressure on the fish stock and is therefore
good for sustainable exploitation of the fish-stock, especially in a common resource pool as
the IJsselmeer and Markermeer are.
The eel ban reduces the fishing season for eel and therefore the spreading of the fisheries
amongst the seasons, different gears, species and life stages. Several fishermen mentioned
that, together with the need to compensate for the loss of income, this resulted in an increase
of fishing pressure in May, June, July and August for eel and for pikeperch from the first of
September onwards. As could be seen, in the remaining season, the fishing pressure for
yellow eel has increased even more than when reduction of 32% of gear was valid. Altogether,
this puts way more pressure on the fish species and has the potential to stimulate
unsustainable exploitation of the fish-stock.
7.3.1

Targeting young yellow eel

As I have shown before, fishermen argue that the eel ban is not economically sustainable as
it stimulates the exploitation of yellow eel. The length- weight- price ratio of young versus adult
eels is an important reason for this. As mentioned before, interviewee x mentioned that it takes
much more eels from 28 centimetres to have a kilogram of eel than when you have eels of 35
centimetre or larger (Interview 7).
With the same argument, fishermen argue that the eel ban does not stimulate sustainable
fisheries and is therefore also not ecologically “effective”. According to interviewee 6, the
increased fishing pressure for yellow eel due to the eel ban intervenes in the “restoration cycle”
that in the long term needs to lead to the recovery of the eel population. Interviewee 6
mentioned during the interview:” They did catch a lot of eel last summer. Well, these yellow
eels do not become silver eel anymore, so that is already the beginning of the cycle that is
messed with”.
The fishermen argue that every yellow eel that is caught, will not become silver eel, that can
escape and reproduce to contribute to glass eel recruitment (interview 4a, 6). This shows that
the fishermen foresee the long term effect of the increased fishing pressure for yellow eel on
the recovery of the eel population, Because of the length- weight- and price ratio of eel,
targeting larger individual eels in autumn is not only economically more effective, it also
reduces the amount of eels that need to be caught by fisheries to make a living. In this way
there will be more eels left to migrate to sea (Interviewee 7a), which means that this it is also
ecologically more effective to fish for larger eels in autumn.
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7.3.2

Additional effects

In addition to the increased fishing pressure and vulnerability, the implementation of the DEMP
also has other effects on the environment. Large fykes are developed for silver eel fisheries
and targets migrating adult eel very efficiently with relatively little by-catch. Fishing for yellow
eels with large fykes in May, June, July and the beginning of August is less effective, and the
ratio of eel versus by-catch is much higher in these months compared to September, October
and November. Additionally, fishing in May, June and July has as a negative side effect that
the impact on spawning fish and young fish is larger (Interviewee 3). In this period young fish
get easily damaged in the nets, which reduces the survival of the bycatch. Interviewee 3
mentioned the following about this during the interview:
“I think that you damage more fish in May than in September, because then the roach
and all the other fish will spawn. If you fish in May, then you fish during the spawning
season of several fish species, such as roach, bream and pike-perch. You could damage
some of these, while comparatively you only catch little eel. In September and October,
you catch comparatively more eel and then spawning already has taken place and the
effect on the bycatch is less”
Additionally, several fishermen mentioned a positive effect of discarding of by-catch on fish
eating birds. During net retrieval, young fish is brought to the surface, making it available for
the birds that forage on them. The eel ban makes that this is no longer the case during
September, October and November.

7.4

Conclusion

In this chapter I have looked at the financial consequences, social sustainability and ecological
sustainability of the eel ban. Directly, the loss of September, October and November led to a
decreased number of working days and an average financial loss of 35,500 € for silver eel and
an estimated 14,650 € loss of by-catches. However, the economic implications of the eel ban
go way beyond the direct loss of income as described by Hoefnagel and Dekker (2005). The
value of the company is reduced as well as the value of their nets. This has implications when
fyke locations are bought out for nature restoration projects, where the value is taxed to be
low because they are not allowed to fish in the best months.
Compensation was not in relation to the actual loss and only for 3 years. It was also provided
in a way that disadvantaged fishermen that prior to the DEMP reduced their fishing capacity
because they had side jobs. While the government actively promotes side-jobs for the
fishermen, in this case, fishermen who actually managed to diverge their livelihoods by having
a side-job felt disadvantaged.
The eel ban reduced the fishing season for all eel fishermen, however the large fyke fisheries
for silver eel are affected the most. The eel ban intervenes in livelihood practices that adapted
over time based on their knowledge and practical experience of the ecology and socioecological interactions. The prices of the eel were affected in multiple ways. With the eel ban
fishermen miss out on better prices for silver eel and better prices for eel in September and
October due to fun fairs. Also, the quality of eel is better from the end of August onwards
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increasing the price. The increased supply of eel in May, June, July and August furthermore
reduced the prices the fishermen get for the eel. The critically endangered status of the eel
that is actively promoted by Ngo’s on the other hand reduces the demand which also affects
the prices.
in regard of the social sustainability, the eel ban affected the overall spread of the fisheries as
well as the flexibility to target different life stages and to change their fishing strategies
according to fish stocks. In the remaining season, the competition amongst the fishing
companies for yellow eel and pike-perch increased, which resulted in an increased fishing
pressure. The increased fishing pressure for yellow eel was also reinforced because a former
measure that reduced the allowed fishing gear with 32% was terminated due to the eel ban.
The increased competition and fishing pressure has the potential to stimulate unsustainable
exploitation of the fish-stock. This is especially the case in lakes like the IJsselmeer and
Markermeer, where the fishing companies share the same resources in a multiple use
common resource pool (gemene weide visserij) (Mous 2000, Kruitwagen 2013, Talma 2014).
Talma mentioned that the tragedy of the commons played a role in the fishing pressure of the
net fisheries, while fishermen confirmed that the principle of the ‘tragedy of the commons’
played a role in respect to the minimum size of the eel. On top of that, it can be argued that
the eel ban within the DEMP actually reinforced the tragedy of the commons (Hardin 1974),
regarding the prices for eel as well as for pike-perch. This I argue is the case as fishermen,
with the increased competition amongst the fishermen, continue to fish when the market prices
are low.
Fishermen also considered the exploitation of yellow eel in itself economically and ecologically
less sustainable compared to the silver eel fisheries. This because silver eel fisheries allow
for a larger yield in kilograms, a better price and needs less individuals compared to yellow
eels.
Altogether, fishermen do not agree with the eel ban and consider it inefficient or even
counterproductive and unsustainable. Because, the increase in fishing pressure on the yellow
eels in May, June, July and August, partly reverse the presumed increase of glass eel that
results from the increased escapement of silver eel into to sea, the eel ban is less effective as
considered in the DEMP. The implementation also led to unequal distribution of the costs and
benefits resulting from the protection of the eel via the eel ban.
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8 Discussion
8.1 Introduction
This chapter provides a further reflection on the research process, the results and how it
relates to theoretical and conceptual framework. I will start by discussing the knowledge of the
fishermen on which this research is based, by looking at the ways in which their knowledge
was shaped and created. An important part of this discussion will be to see how the research
findings and the knowledge of the fishermen about their livelihoods relates to the wider
literature and policy documents on the eel and the DEMP. Then these research findings will
be discussed in the light of the theoretical framework. At last a reflection on the research
process and my own role as a researcher will be discussed.

8.2 Fishermen’s knowledge
Hind (2014), shows that fishermen’s knowledge includes information about fishery logistics
and culture, vessel and gear setup, perspectives on management and policy, onshore
marketing of seafood, as well as the ecological knowledge already discovered by the earlier
fishermen’s knowledge researchers.
This research showed that the fishermen’s knowledge includes in-depth information on their
livelihoods and factors influencing them, such as ecological-, social and economic relations
such as institutions, markets, power-relations and politics. Based on this knowledge and the
many examples, the fishermen provided rich accounts of the direct and indirect way in which
the implementation of the eel ban within the DEMP influences their livelihood strategies and
livelihood outcomes. This knowledge is based on field observations, experiments, discussions
and knowledge transmissions amongst other fishermen and elders, scientists and
policymakers. Fishermen also refer to research reports as well as statements of researchers
and policymakers. For some of the older fishermen their knowledge was obtained during a
period of up to 50 years. These results are similar to what Murray et al. (2006) found as the
basis for the knowledge of the fishermen.

8.3 Literature in relation to the DEMP
Many of the examples and arguments the fishermen provided, showing how the DEMP had
negatively affected their livelihoods, were shared amongst several interviewed fishermen. Not
only by fishermen directly affected but also by fishermen who primarily fish for yellow eel and
pike-perch. Fishermen interviewed by Hoefnagel & Dekker (2005) and Kruitwagen (2013) also
shared the same stance on the eel ban: “a closed season is not the most effective solution in
the long run as we will compensate and fish more for the yellow eels in the remaining season”.
However, because these fishermen are biased, it is needed to triangulate my findings. I will
therefore verify the outcomes of this research with scientific literature and policy documents
on the eel and the eel ban. In this section, the scientific reports underlying the Dutch EMP will
be discussed for additional advice and recommendations which are not included in the Dutch
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EMP. This includes recommendations to take the compensational effect of the eel ban into
account and argumentations to focus measures for the recovery of the eel population on
yellow eel instead of silver eel.
The main argument of the fishermen, which shows that the DEMP is not effective in the long
run, is that the eel ban increases the fishing intensity for yellow eel in May, June and July.
Additionally, the fishermen argue that fishing for young yellow eel is not economically and
ecologically effective. These arguments are supported by literature on the eel and underlying
the DEMP.
Fishing more intensively in the rest of the season to compensate for the loss of income can
be seen as the compensational effect and is mentioned by Vriese et al. 2007 in their report
that is underlying the DEMP. However, the compensational effect is not taken into account in
the calculations and recommendations for the Dutch EMP or by Klein Breteler 2008 and 2009.
8.3.1

Compensational effect

While considering measures for the reduction of the fisheries intensity, Vriese et al. 2007,
address the importance of taking the compensatory effect of the measures into account. The
compensational effect of a closed season can result in an increased fishing pressure for eel
in the remaining season. If this effect is not considered in defining fisheries measures, there
is a chance that the effectiveness of the measure will be overestimated (Vriese et al 2007).
With the current information, Vriese (2007) argues that the extent of this compensatory effect
cannot be estimated. The compensatory effect can also result in an increased fishing pressure
for other species with gear that is allowed during the closed season, for example net fisheries
for pike-perch and perch (Vriese et al 2007).
The possibility of the compensational effect is also mentioned by the fishermen interviewed
by Hoefnagel & Dekker 2005 (see Attachment 2), Kruitwagen et al. 2010, Zaalmink 2011 and
a letter by Wageningen Marine Research of 2017 (Boois & Wolfshaar 2017), comparing the
eel ban with adaptive management. On the stock effects they say:
“Fishing pressure will not necessarily increase or decrease with stock size: fishers may
aim to compensate the catch they lose due to the closed season, by increasing their
efforts elsewhere in the year”
In Hoefnagel & Dekker (2005), fishermen expressed that they are against this measure and
expected it to work counterproductively as they foresee that there will be a more intensive
fishery for yellow eel earlier in the year and summer. Kruitwagen et al. (2010) argues that the
eel ban will lead to a firm increase in the fisheries for yellow eel in the period before 1
September.
An additional compensational effect occurs as the 32% reduction of the large fykes, summer
fykes and eel boxes and 10 fishing days for the hook line, via the Regulation IJsselmeer
Fishery, 1996, can now be applied within the closed season (Kruitwagen et al. 2013,
Settlement: Regeling Visserij Inspanning IJsselmeer). The DEMP, nor the reports underlying
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this report, foresaw that the implementation of the eel ban abolished the 32% reduction in
fishing gear, reinforcing the fishing capacity for yellow eel.
Taking both the compensational effect and the 32% increase in gear into account it can be
argued that the eel ban leads to a reduction of silver eel, but not to a reduction of yellow eel,
which according to Vriese (2007) and Dekker (2008) is needed for effective measures.
8.3.2
Ecological sustainability: Yellow eel fisheries models and a life history
perspective of the eel
Because of this increase in fishing pressure, fishermen also argue that the DEMP is not
economically and ecologically effective, as the ban reinforces fishermen to fish more
intensively on yellow eel. Especially in the months of May, June, July and August, the
percentages of yellow eel in the catches are relatively higher and fishermen target yellow eels
with eel boxes, longlines and summer fykes (Kruitwagen 2010).
Silver eel fisheries and the conservation of the spawning biomass are apparently contradictory
towards each other (Dekker 2004). As each silver eel that is caught means that there is one
spawning eel less, potentially producing thousands of glass eels. However, that a focus on
yellow eel is very important shows Dekker (2004) by looking at the life history of the European
Eel. Using a length-structured cohort assessment model, Dekker (2000) analysed the fishery
for yellow eel in the IJsselmeer for the beginning of the 1990s. This assessment shows that a
maximum potential stock-biomass is reached during the silver eel stage, which is in line with
life history strategy theory for this semelparous species, that only has one reproductive
episode before death (Dekker 2004). Dekker 2004, therefore, argues that it is a classical plea
from fisheries biologists to fish for silver eels instead of fishing for yellow eel.
Similar results are found by Kruitwagen et al. 2012, in the model for decentral eel management
in Friesland. Both models (Attachment 3 and attachment 4) show that an optimization of the
yield would therefore be reached with a maximization of the silver eel fisheries and can result
in a higher yield than the fisheries for yellow eel (Dekker 2004, Kruitwagen et al. 2012). That
this is not only the case with models is shown by Graaf & Bierman (2011), who describe a
case, where a fishery that targets large individuals is able to harvest more compared to a
fishery focussed on smaller individuals. They describe a situation where fishermen that fish in
a lake where no escapement is possible, the fishermen would only fish for silver eel as this
allows for the largest catch. The net weight gain in most of the cases compensates generously
for the mortality of individual eels. Also, Klein Breteler 2008, who was asked to calculate the
effects of the proposed fisheries measures on silver eel escapement, found that besides a full
closure, measures on the yellow eel would be most efficient (Attachment 5).
These models and examples show that fisheries for silver eel is more effective and measures
to increase the silver eel escapement can better be directed towards limiting yellow eel
fisheries. In the contrary, measures to maximize silver eel escapement that only focus on the
protection of the silver eel alone, will not reduce fishing mortality of the yellow eel to below
F=0.08 and will therefore not lead to sustainable fisheries and successful recovery (Dekker et
al. 2008). To reach a silver eel escapement of 40% of the pristine situation, measures need to
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be included that focus on glass eel, yellow eel and silver eel fisheries (Dekker 2004, Dekker
2008, Vriese et al. 2007, Kruitwagen et al. 2010).
8.3.2.1 When a closed season is the only option
When a closed season is considered, Vriese (2007) recommends that in the case it is decided
to realize the 50% reduction of fishing effort by installing a closed season, it is recommended
to implement a closed season from August and September. This will reduce both fisheries on
yellow and silver eel and 15-20% of the compensatory fisheries for yellow eel will be covered
(Vriese et al. 2007).
An alternative consideration that both Vriese (2007) and Klein Breteler (2008) mention is that
the closed season should be linked to either the beginning or the end of the fishing season.
This would make the measure more in tune with the fishing season of the fishermen and limits
expenses for the fisheries. To take this into account, Vriese et al. 2007, suggests the option
to reduce the silver eel fisheries in the last months of the fishing season (for example from
media October) and to limit the catches of yellow eel in the beginning of the season (for
example until medio July). This would result in a fishing season from medio July until Medio
October and would result in an estimated reduction of 50% of the catches, when there is not
a compensational effect (increased catches in remaining season (Vriese et al. 2007).
8.3.3

Social sustainability

The interviews show that the eel ban affects the social sustainability by reducing the flexibility
and resilience of the fishermen in several ways. Boois & Wolfshaar (2017), support these
findings in a letter to the ministry that supplements the DEMP: “In the absence of measures
that clearly limit maximum efforts, limited or unwanted effects on total fishing pressure may
occur, and catches that are not geared towards quality or market conditions”
8.3.4

Theoretical considerations

During this thesis, political ecology has been very helpful as an overall critical lens looking at
the underlying assumptions of the DEMP. But more importantly is having in mind that resource
management is never neutral, and it is important to critically look at the way directives are
formulated and evaluated (Ebbin 2011, Bryant, 1998). This lens also helped me see that the
knowledge of the fishermen as well as recommendations by scientists was not taken into
account in the actual DEMP report or in the evaluation of the DEMP. This research shows that
the inclusion of the knowledge of the fishermen could have resulted in a better measure that
could have led to better results than currently is the case. This potential of the inclusion of the
fishermen’s knowledge is similar to what Neis 1992 and Hind 2015 found in their research. It
shows that conventional fisheries science still needs to step up in using interdisciplinary
approaches including fishermen’s´ knowledge. There are small signs of change where
management takes the livelihood of the fishermen into account, such as decentral eel
management in Friesland of which the first results seem promising. Although this study shows
the discrepancy between the knowledge of the fishermen and the DEMP, it does not provide

64

much inside in the political dynamics and the struggles of the fishermen in. This would be a
valuable direction for further research.
The SLF was very helpful as an evaluation tool for the effect of the eel ban on the livelihoods
of the fishermen and helped me to structure the research process. The approach of looking at
the way the eel ban affected the livelihood strategies and livelihood outcomes with its
indicators has proven to be very comprehensive. SLF was of great help by defining the
different aspects and allowing to see the complexity and interrelatedness amongst them. It
has shown to be very important to take the complexity of the livelihoods of local resource users
into account while writing and implementing policies for the conservation or effective use of
resources (Scoones 2015).
8.3.5

Study limitations

It needs to be remembered that the results of this case study on the IJsselmeer cannot be
taken one on one for the rest of the Netherlands. Eel fishermen in the rest of the Netherlands
are allowed to fish from the 1st of January until the first of September, which is a much wider
season. Many of these fishermen are the only fishermen that fish in these waters, which
reduces the competition amongst other fishermen. Still the decentral eel pilot in the Province
of Friesland shows that decentral eel management is a better option for the fishermen then a
closed eel season. They have more freedom; income and the impact of the eel population is
more positive. For the IJsselmeer and Markermeer, decentral eel management, at first seems
like a good option, however there are two serious considerations. 1) currently, the fishing
pressure for yellow eel is considered too high to make the transition, 2) the chance for eel
catches with pcb concentrations that are exceeding the limit will increase in September
October and November as eel from contaminated rivers also migrate via the IJsselmeer.
(Kruitwagen 2014)
Also, a comparison for other member states cannot be taken over one on one. These
management plans are specifically made for these countries and differ in calculation method,
reference period and measures (Graaf et al. 2013). However, the European commission has
decided that since 2018 all member states are required to adopt three months closed season
for their estuarine waters. Even though this situation will be very different from the situation in
the IJsselmeer, there is a potential risk that it will also trigger compensational effects, reducing
the effectiveness of the measure.
I also realize that I interviewed fishermen who managed to adapt their livelihood strategies to
the extent that they still manage to be a fishermen so the picture is not complete and it can be
suspected that the result of this study would have been different.
As I mentioned in the methodology, my prior involvement with the DEMP and the IJsselmeer
fishermen, potentially created some methodological issues that were worth addressing. During
the research I have therefore been critical towards the statements of the fishermen and used
elaborated triangulation with literature to verify their perspectives. Doing so I found that the
most critical remarks the fishermen made on the eel ban were supported by different sources
of literature. With this triangulation of the literature the scientific perspectives on the eel ban
are taken into account.
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It would have been a contribution to this thesis to present these finding to scientists as well as
Ngo’s to confront them with my findings. In recent years I did attended several seminars and
conferences on eel management as well as the presentation of the evaluation of the DEMP
and raised questions about the effectiveness on the eel ban with several stakeholders. These
events and responses are not included in my findings; however they gave me a good
impression of the nature of the approaches and perspectives on the eel ban. It reconfirmed
that the eel ban as well as the way it is evaluated is very technical and social aspects are not
taken into account.
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9 Conclusions
The implementation of the DEMP, to improve the eel population and realize sustainable
fisheries, disrupts livelihoods and traditional livelihood practices of the fishermen, stimulating
intensification of young eel and therefore does not lead to the desired outcome in the long run.
In this thesis the implementation of the eel ban within the DEMP in the IJsselmeer and
Markermeer is evaluated using Political ecology as an overall lens and the Sustainable
Livelihood Framework (Scoones 2015) as an evaluation framework. The knowledge of the
fishermen is used to look at the way the eel ban affected their livelihood strategies and
ultimately their livelihood outcomes. This was guided by the main research question: How
does the eel ban within the Dutch EMP affect the livelihoods and the social and ecological
sustainability of the IJsselmeer fishermen and in what way can their knowledge contribute to
better eel management? At present the Dutch eel evaluation is technical and is mainly based
on models and current eel mortality, glass eel recruitment and eel catches (Wolfshaar et al.
2018).
Looking at the way the eel ban changed the livelihood strategies and livelihood outcomes,
including the social and ecological sustainability, allowed me to go beyond the technical
evaluation of the DEMP. In this way I bridge conventional fisheries science with more critical
social science that argues for an interdisciplinary approach, where the knowledge of local
resource users and an understanding of their livelihoods are included in resource
management.
In order to tackle the negative trend in eel catches and glass eel recruitment that was observed
by scientific monitoring programs, European member states are obliged to make individual
plans that in the long run will result in the escapement of 40% of the silver eel numbers of the
pristine state. The most important measure that the Netherlands implemented to meet this
goal, was a closed eel fishing season from the 1st of September / the 1st of December. This
eel ban is a technical measure that aims to regulate the access to eel by local resource users
to reduce silver eel catches by approximately 90% and yellow eel catches by approximately
26%. The focus on the silver eel was needed to allow to establish a positive cycle of recovery,
where more silver eel manage to spawn in the Sargasso Sea. Thus, increasing the glass eel
recruitment and allowing more eel to become silver eel in the near future. At first sight the eel
ban seems to be an appropriate measure and is in line with Dekker (2008), Vriesse (2007)
who argue that for effective eel management, measures need to focus on silver eel as well as
yellow eels. However, fishermen did not regard the ban to be the most effective solution and
argued it to be ineffective or work even counterproductive.
The implementation of the DEMP further reduced the livelihood options of the silver eel
fishermen and influenced their socio-economic situation. Directly, the ban resulted in a
considerable reduction of income. Indirectly, the eel ban negatively affected the value of their
company and their gear. Most of the large fyke fishermen however managed to adapt their
livelihood strategies by intensification, livelihood diversification and migration. These
adaptations provided additional sources of income and in some cases led to a reduction of
fishing pressure. However, the adaptation strategy that was mentioned by most of the
fishermen was to fish more intensively in May, June and July for eel and in September for
pike-perch, to compensate for the loss of income. This was reinforced because a former
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measure that reduced the allowed fishing gear with 32% was terminated due to the ban. The
intensification of fishing pressure and increased supply of eel negatively influence the prices
fishermen receive for eel and pike-perch. Fishermen also missed out on the better prices they
would get for silver eel in general and for eel that was sold in September and October due to
fairs.
Altogether, the eel ban led to economically, socially and ecologically less sound fishing
practices that made the fishermen livelihoods less resilient and flexible to adapt to changing
fish stocks and markets. Instead it made the fishermen more vulnerable to shocks and the
implementation of additional directives and measures for instance an 85% reduction of the
gill-net fisheries in 2013. It can be argued that the eel ban within the DEMP reinforced the
tragedy of the commons (Hardin 1974), both for the eel as well as for perch and pike-perch.
This I argue is the case as it reduced the flexibility and increased the competition amongst the
fishermen and therefore reduces the capacity and willingness of the fishermen to anticipate to
lower eel and pike-perch prices.
The implementation of the DEMP affects the fishermen unequally. Especially the livelihoods
of the large fyke fishermen are affected by this measure. Other fishermen might have benefited
as they are allowed to fish more intensively in May, June, July and August for yellow eel. The
eel ban therefore leads to an unequal division of the costs and benefits amongst the fishermen.
This advantage might, however, have been neutralized as the prices the fishermen obtain
during this season are also reduced due to the increased landings.
This thesis has shown that the DEMP failed to take into account the feedback mechanisms as
a result of livelihood adaptation strategies and changes in the socio- economic system. The
most important aspects are is the increased fishing pressure due to compensation as well as
the increased 32% in gear on the yellow eels in May, June, July and August. The effect of an
increased yellow eel fishery that can be considered way less sustainable then a silver eel
fishery. The results of this is that the eel ban should be considered less effective as is assumed
within the DEMP. This is because the increase in fishing pressure for yellow eel partly reverse
the presumed increase of glass eel that results from the increased escapement of silver eel
into to sea. In this case, the eel ban will not lead to increased silver eel escapement in a few
years, slowing down or preventing the positive spiral into recovery to take place. This could
be a reason for the lack of improvement in the recovery of the eel stock that is recorded by
the European as well as Dutch evaluations of the DEMP based on models, eel catches and
glass eel recruitment.
The DEMP furthermore neglected the perspectives of the fishermen, who were interviewed by
Hoefnagel & Dekker (2005), as well as recommendations by research reports on
compensatory effects. If the above had been taken into account, then the DEMP would have
had a different character. Perhaps the ban would also have been a temporary measure as
intended, resulting in decentral management, giving the fishermen more flexibility to conduct
their livelihood strategies.
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Attachment 1
The list of topics comprised of:
• Purpose interview and informed consent for use of interview
• Perception on issues and solutions
• Effect of measures
• Does this lead to better use of resource?
• Directives: Water frame Directive, N2000 and Eel ban
• Amendment on smelt fisheries
• Relations of fishermen and birds
• Quota for eel as a solution
• Representation and involvement in policies
• Fishermen's knowledge, is this used?
• Fisheries research
• Issues with community resource pool and poaching
• Future and solutions
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Attachment 2: Quotes from fishermen interviewed by Hoefnagel & Dekker
(2005)
Research question: What are sustainable fisheries?
'Fishing in such a way that, also in the future there is fisheries possible; letting the young one’s
swim and harvest the bog once.”
‘The most sustainable fisheries are according to us: letting eel become silver eel and realize
a 30% silver eel escapement. However, it will be socially impossible, until September one
should not catch eel. Then you will have higher yields.’
‘Catch eel as heavy as possible. Catching the thick eel and let the thin once escape. We
already fish sustainably for years: Less individuals (eel), with less material but with higher yield
per eel.’
‘Catching heavy eel. Now it is the other way around. We already do this, catching the thick eel
and letting the thin once swim.’
‘Young eel is your future.’
A Frisian fisherman about the closure: ’No, because then you get unfavourable effects, then
fishermen will fish more intensively, especially for yellow eel, earlier in the year. You’ll try to
live from it.’
And
Other measures have negative effects, like poaching. And you will get a shift of the fishing
pressure, I will catch more in the period before the closure and I will for example fish with
electro fishing gear, which I currently do not do.’
One river fisherman about the IJsselmeer fisheries:
‘In the Ijsselmeer, many thin eels are caught. One should catch them when they are thicker,
then you have more kilo’s, using larger escapement rings in the fykes.’
A fisherman from North-Holland:
‘Fishing in such a way that there can exist a fishery in the future; letting the young eel swim
and catching the largest once.’
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Attachment: 3 Yellow eel model
Using a length-structured cohort assessment model, Dekker (2000c), analysed the fishery for
yellow eel in the IJsselmeer for the beginning of the 1990s. In this model a (nearly) constant
growth rate of 3,5 cm a year and a constant natural mortality is used, which results in a
constant increase of the biomass of the yellow eel stock over the life span of yellow eels.
Simulations of this model show that the exploitation in the beginning of the 1990s was F=1.0
per year with a catchability of 63% per year. In this period, the total amount of eel gear was
estimated to be ca 1875 large fykes, 18.000 summer fykes, and 22.500 eel boxes (de Leeuw
et al 2006 in Dekker 2008). Simulations for that period show that the yellow eel fisheries would
be optimized by a reduction to 50% (F=0.5) of the yellow eel fisheries, which corresponds to
a silver eel production of 2.5%. A reduction to 33% (F=0.3) would optimize the fisheries for
yellow eel and male silver eel together, with a female silver eel escapement of 12.5%. When
yellow eel fisheries would be reduced to 20% (F=0.2), a female spawner production of 30% of
the unexploited state would be achieved, which according to Dekker 2004 is seen as the
threshold for sustainable management. When a complete ban of the yellow eel exploitation
would be enforced it is predicted that this would result in a seven-fold increase of male silver
eel and a seven-hundred-fold increase in the production of female silver eel (Dekker 2004).
Figure 3 - Length-structured yellow eel model (source: Dekker 2004)
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Attachment 4: Decentral eel model for the province of Friesland
Figure 4 -Decentral eel model for Friesland (source: Kruitwagen et al. 2012)
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Attachment 5: Calculations on the effectiveness of proposed fisheries
measures
Klein Breteler (2008), was asked to calculate the effects of the proposed fisheries measures
on silver eel escapement. He calculated different recovery scenarios for 40 and 80 years were
estimated and the effect this has on silver eel escapement in different years (2012), medium
(2027), medium-long (2050) and long term (2090) (table x).
Klein Breteler (2008) shows that a total ban of all commercial fisheries will be most effective
with a ban of all eel fishing gear or a combination of measure 4 and 5, closing yellow and silver
eel fisheries. This will result in an estimated silver eel escapement of respectively 9000-ton
and 3456 ton for recovery scenarios of 2050 and 2090 years. This is in line with the Dutch
objectives to have 40% of the pristine silver eel escapement.
Measures to reduce the silver eel fisheries to a large extend (1, 4, 9 and 13) will be half as
effective and will result in an estimated escapement of silver eel of 4200 ton in 2050 or 1613ton in 2090. Both with the short as the long recovery time, the calculations show that a closure
of the yellow eel fisheries leads to the highest silver eel biomass for both recovery scenarios
4800-ton in 2050 and 1843-ton in 2090. This is because the eel fisheries will be optimised as
it is transformed to a silver eel fishery, can result in higher silver eel biomass (see Table 9).
Other measures such as a minimum size or closed fishing areas are expected to have a
smaller effect. (Klein Breteler 2008)
Klein Breteler (2008), also calculated the cost-efficiency of the measures and found that a full
closure of the eel fisheries will be expensive and will not lead to fisheries income in the future,
when the eel stock would be recovered. A closure of the yellow eel fisheries would lead to the
highest costs, as this will result in a loss of incomes from the yellow eel fisheries. A closure of
the silver eel fisheries (4) and a closed season for the yellow and silver eel in September and
October (13) was expected to realize a good cost-effect for 2012.
Table 9 -Calculated effects in tons of silver eel, of proposed fisheries measures with
recovery time of 40 years and 80 years (source: Klein Breteler 2007)
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