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Abstract
In marine spatial planning (MSP), the production of knowledge about marine-based activities is fundamental because it informs
the process through which policies delineating the use of space are created and maintained. This paper revises our view of
knowledge—developed during the mapping and planning processes—as the undisputed factual basis on which policy is devel-
oped. Rather, it argues that the construction, management, validation, and marginalisation of different types of knowledge
stemming from different stakeholders or disciplinary approaches is at the heart of policy and planning processes. Using the case
of fisheries-generated knowledge in the implementation of MSP, we contend that the fisheries data informing the MSP process
are still very much streamlined to classical bio-economic metrics. Such metrics fall short of describing the plural and complex
knowledges that comprise fisheries, such as localised social and cultural typologies, as well as the scale and dynamics, hence,
providing incomplete information for the decision-making process of MSP. In this paper, we provide a way to move towards
what we conceptualize as ‘Deep Knowledge’ and propose a model that brings together of the existing datasets and integrates
socio-cultural data as well as complex spatiotemporal elements, to create dynamic rather than static datasets for MSP. We
furthermore argue that the process of knowledge production and the building of the parameters of such datasets, should be based
on effective stakeholder participation, whose futures depend on the plans that eventually result from MSP. Finally, we recom-
mend that the ‘Deep Knowledge’model is adopted to inform the process of knowledge production currently being undertaken in
the diverse countries engaging in the MSP process. This will result in policies that truly reflect and address the complexities that
characterise fisheries, and which are legitimized through a process of knowledge co-production.

Keywords Knowledge . Power . Co-production . Spatial planning . Fisheries . Data model . Technical considerations . Political
scrutiny

Introduction

This article calls for a more nuanced and deliberate approach
to producing knowledge about fisheries in the context of ma-
rine spatial planning (MSP), such that fisheries knowledge is
more context-oriented and provides concrete detail of its uses,
users and their needs. Fisheries are heterogeneous socio-
ecological systems; some are artisanal and small-scale, while
others involve large-scale industrialised practices.
Accordingly, fishers have different livelihood needs (Pauly,

2006). Some depend on one type of fishing activity, while
others target different species in different parts the year
(Lloret et al., 2016). We also encounter the exploitation of
the same ground by different segments (scale and fishing
gear). This means that fishers are typically engaged in various
forms of conflict. Typically, this occurs between small-scale
and large-scale fishing enterprises, especially when the latter
operate close to coastal fishing grounds and displace small-
scale fisheries (Begossi et al., 2011). Tensions are also present
amongst recreational fisheries targeting the same resources
(Said et al., 2018) and between fishing and other marine ac-
tivities, such as the discharge of pollutants from industrial
areas (Micheli et al., 2013), the presence of aquaculture farms
(Ertör & Ortega-Cerdà, 2015) or the invasion of alien species
(Katsanevakis et al., 2014), all of which can radically change
marine ecosystems. With increasing development, such as
tourism, some fishers benefit from better markets due to
higher demand for the local fish, while others might be facing
marginalization in their fishing grounds due to the rise of
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coastal development and concomitant recreational activities
and ecotourism (such as diving) (Said et al., 2017). All these
factors highlight the multiple typologies of fisheries that exist
at various scales including global, regional, national, local,
port as well as at vessel and enterprise level. It also illustrates
as well as the variations of challenges which fishers utilizing
dissimilar fishing gear may face—or not—in the same geo-
graphic region.

Such dynamism also attests to the need ofmore critical social-
scientific scholarship looking at how fisheries dependencies and
needs are reflected in MSP, and the implications of MSP plans
on ocean users’ livelihoods (Ntona, 2020). Given that MSP as a
tool was primarily introduced to reduce the congestion, contes-
tation and conflicts in themarine space (Douvere&Ehler, 2009),
this dynamism needs to be recognized in anyMSP process. Such
information is necessary to provide planners with the fine detail
they require to manage conflict between existing activities, as
well as in the planning of prospective uses in already-congested
marine zones. This article, calling for a spatial ‘deep knowledge’
perspective for fisheries in MSP is precisely about the urgent
need of a new MSP lens and focus that can account for the
diversity of fisheries. We argue that such ‘deep knowledge’ can
be achieved by improving the technical considerations in map-
ping processes and through a more inclusive political approach
that reflects the multiple voices both in the mapping and the
planning processes.

Existing work has shown howMSP processes have not been
sufficiently attentive to the voices of multiple stakeholders. They
remain largely insensitive to the challenges and needs of fishers
and fail to include the ideas and knowledge they have regarding
the management of marine space (Flannery et al., 2018). This
either happens because the spokespersons or representatives of
the fishing communities do not actually represent the diversity of
fishers in their constituencies and/or because fishers are ‘invited’
but not empowered to influence MSP policy. The latter is likely
to happen when the process is controlled by scientists or bureau-
crats commissioned as ‘authoritative experts’ to conduct the
MSP. It is the appointment that makes the expert, not the other
way round. These experts are likely to marginalise local knowl-
edge as they identify which zones are utilised or reserved for
practices such as fishing, recreation, infrastructure, energy and
aquaculture. When led by experts and with limited input of fish-
ers, mapping tends to privilege bio-economic data in a way that
fails to represents the complexity of the way space is used, per-
ceived and understood in practice (Janßen et al., 2018).

Here, we state why we need a broader and in-depth scope
of the technical considerations in fisheries knowledge for ma-
rine spatial planning, and how this breadth and depth can be
heightened through political considerations.We classify ‘deep
knowledge’ as an iterative process at the confluence between
technics and politics with the aim of ensuring future MSP
remain critically aware of both the data they are collecting
and ignoring. ‘Deep Knowledge’ urges MSP to ask why it

focuses on certain forms of knowledge, how and why it
should broaden its datasets, who should collect data, for
whom and, ultimately, for which purpose. Such an iterative
process for ‘deep knowledge’ represents a distinctive, and
perhaps messier, trajectory than the linear data collection,
mapping and planning process normatively adopted by
policymakers and planners interested in securing a faster route
towards marine developments. In this article, we engage with
the governance process and the mandates in place to oversee
the MSP development and argue for these to take a ‘Deep
Knowledge’ perspective in their approach to policy. In its
most ideal form, knowledge about marine activity should be
accurately representative of the complex and multi-layered
way it is understood in practice, and not reduced to its quan-
titative ecological or economic characteristics. For example,
when mapping fishing, knowledge could include the type of
fishing, the scale, its importance to the community, types of
conflict with co-existing activities, levels of incompatibility
between diverging practices and information on how these
could be resolved through MSP.

In the next section, we take a socio-political geography
perspective to explore the representation dilemmas and defi-
ciencies posited by datasets currently used to describe fisher-
ies in time and space. Successively, we present the concept of
‘Deep Knowledge’ as an alternative model of data collection
with the aim of providing space for missing bodies of knowl-
edge and reducing the current power imbalances in represen-
tation, interpretation and subsequent governance of the marine
environment. Here, we push the idea that thinking from
knowledge to data (context-dependent, political-laden etc.
… ) is more appropriate than data to knowledge. Ultimately,
in the “Reflexivity in knowledge production for MSP: main-
taining the focus on ‘depth’” section, we call for continuous
engagement with reflexivity in the planning and mapping pro-
cesses, while maintaining our perspective on the importance
of context-oriented models, rather than one-size-fits-all for-
mulas for MSP knowledge production.

Fisheries data gaps and their implications
on marine spatial planning

In MSP, the type of data collected, the process of collection
and the interpretation of datasets are all fundamental compo-
nents that determine the way by which we understand, per-
ceive and, ultimately, manage fisheries within a spatial con-
text. Simultaneously, the quality of our knowledge (how rich,
broad and ‘thick’ it is—(Geertz 1973) is determined by the
degree to which institutions/governments are willing to en-
gage in open knowledge collection, as well as the extent to
which stakeholders are allowed to influence the same process
(Rydin, 2007). The process of collecting and analysing data—
in the global north, at least—is predominantly technical in
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nature, initiated and controlled by ‘experts’ who have the
knowledge-power (Foucalt 1972) to determine what consti-
tutes valid data and, by extension, how fisheries end up rep-
resented in MSP. While these experts are not required to con-
form to a universalised process of knowledge production,
there is a surprising uniformity in the way fisheries are taken
into account in the global north. Studies show that in most
countries the chosen angles and the associated metrics used
to explain fisheries focus on fishing effort in relation to the
value and distribution of fish (Janßen et al., 2018). In other
words, the focus is on bio-economic data, and the economic
and ecological aspects of fisheries, thus, become its key and
core quality, used then in mapping and policy.

The main problem with this approach is that, as explained
earlier, fisheries are complex phenomena and reducing them
to bio-economic boundaries on the seascape brings forth rep-
resentational dilemmas, which, in the long run may become
political ones that affect the socio-ecological sustainability of
conservation (Bertrand et al., 2007). When limiting fisheries
to a unique bio-economic angle—ignoring the type, purpose,
scale, equipment etc.—fishing becomes a monolithic activity
of predation (Bastardie et al., 2014; Campbell et al., 2014).
Needlessly said, such data is collected with economic pur-
poses in mind and is entirely disconnected and deaf to fish-
ing’s sociocultural aspects including the identity, wellbeing,
history or territorial factors which is intrinsic to fishing com-
munities (Coulthard, 2011). In other words, the social and
cultural importance of fishing spaces—Lefebvre (Lefebvre,
1991) would call these “perceived” and “lived spaces”—are
not present in the equation of bio-economic data collection.
Consequently, the data cannot provide a clear and coherent
picture of what fisheries are, what they look like, and what
they mean to different people (Song et al., 2013), and the final
MSP representation ends up being, essentially, a poor carica-
ture of reality.

Since socio-cultural aspects of fisheries are not incorporat-
ed within the fisheries data systems, they are likely to be
automatically (and legitimately) neglected from spatial plans.
This happens even though such social ‘spaces’ and ‘places’
can help planners better assess the needs of different fishing
segments, and evaluate the potential spatial trade-offs which
can be borne by fishing communities should new uses be
placed in their fishing grounds. It can be argued that the miss-
ing link of the social layer in MSP (St. Martin & Hall-Arber,
2008) can be attributed to the fact that there are no agreed-
upon or defined methodologies for the collection of multiple
forms of data for MSP. Thus, in the case of fisheries, the
normative bio-economic approach remains the dominant one
to inform the process (Flannery et al., 2018). In fact, in a
worldwide investigation of 43 MSP initiatives in different
countries, Trouillet (Trouillet, 2019) found that (i) 19 charac-
terized fisheries only with classical bio-economics metrics of
the fishing sciences and management; (ii) 21 simply don't map

fisheries and (iii) only 3 demonstrate a will or an attempt to
enlarge the scope of fisheries data collection to include social
or cultural values (Nunavut in Canada, Oregon, USA and
Mid-Atlantic, USA).

In the case of the European Union (EU) countries, the lack
of detailed and context-based data about fisheries in MSP
processes can be traced to the MSP Directive which does
not require the Member States to collect new data but rather
to use the best available fisheries datasets. Specifically, it
states that countries should ‘organise the use of the best avail-
able data’ from existing repositories collected through Union
legislation (Directive 2014/89/EU Art. 10). In the case of fish-
eries, such available and official data is the bio-economic type
collected through the European Data Collection Framework
(DCF) (see Table 1). Stated otherwise, authorities currently
have no legal incentive or requirement to go beyond bio-
economic data and invest in new systems of knowledge pro-
duction for MSP. This means that under current EUmandates,
our understanding and visualization of fisheries in MSP is
conditioned by legislative structures that restrict a wider per-
spective of what constitutes fisheries in social, economic, cul-
tural and political terms.

The EU MSP Directive does not specify the need for spe-
cific datasets to understand; for example conflicts in the ma-
rine zone, even though, as scholars note, such data on the
competition for space and resources between marine sectors
is necessary for MSP processes to be successful (Collie et al.,
2013). It is highly unlikely that countries will invest in
collecting data on fisheries specifically for MSP. In the
North Sea, for example, MSP is considered a mere technocrat-
ic approach which does not implement sufficient effort to
collect data about the local realities of fisheries (Jentoft &
Knol, 2014). Similarly, in Malta, the process to assign new
spaces as part of MSP does not include data collection about
different fishing activities and the conflicts therein, with the
result that fishing remains an invisible layer in a congested sea
(Said et al., 2017). The UK is probably one of the few
European cases where the authorities have pointed out the
challenge of ‘the characterization of fisheries’ in different
plans, but without suggesting any real solution other than
underlining the importance to better incorporate fishers in
the process to limit the problem1 (HM Government, 2014).

One would hope that such localized and detailed data about
fisheries—at the moment missing from mainstream data col-
lection systems—would be gathered through the stakeholder
participation process, which is a universal legal requirement in
any MSP process. Using stakeholder involvement as a basis

1 Evidence Point 434 on page162 states: “The lack of uniformity and stake-
holder consensus regarding fisheries data combined with the difficulties in
predicting the future of fisheries, makes formulating prescriptive marine plan
policies for this sector a challenge. TheMarineManagement Organisation will
continue to work closely with the fishing sector to assess how this challenge
might be addressed in the future.”
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for data gathering, however, depends directly on the kind of
stakeholder engagement implemented and the willingness to
accommodate this new data in MSP. Knowledge integration
barriers are frequently reported in the case of theMSP process,
mostly because fishers do not normally hold epistemic scien-
tific knowledge to be able to compete for the knowledge space
in par with some dominant—or “expert”—players in the room
(Trouillet et al., 2019). Although fishers are consulted in the
process of knowledge production, their systems of knowl-
edge, based on lived experiences and realities surrounding
the fishing sector, do not readily fit into the systems of knowl-
edge used by experts in the fishing sector. As a result, the
streams of local/phronetic knowledge carried by community
members are not intertwined or aligned to the metrics of the
predominant epistemic data collection (Linke & Jentoft,
2014). In other words, by controlling how fisheries are de-
scribed, the managerial-technological process automatically
subjugates and silences forms of knowledge that it does not
know how to validate, translate and analyse (Flannery et al.,
2018).

The situation gets even more complex when we consider
the fact that the MSP arena is saturated with different stake-
holders, all contesting the space. These stakeholders have dif-
ferent levels of power, and can easily overcome rivals, includ-
ing fishers (Coccoli et al., 2018). The capacity of fishers to
participate and influence theMSP process depends a lot on the
social space created by the authorities responsible to imple-
ment such interfaces. The way such platforms are run will
determine how (or if) fishers’ perceptions on planning are
incorporated into the process, prompting scrutiny on the va-
lidity of the knowledge production processes used to inform
MSP (Stepanova & Bruckmeier, 2013). For example, in her
examination on the role of knowledge in the planning process,
Rydin (Rydin, 2007) criticizes the institutional structures that
determine the production of knowledge for not being suffi-
ciently open to integrate various types of ‘knowledge claims’

to inform the process. Effectively, in such complex circum-
stances, it is necessary to consider how knowledge is pro-
duced and how it is being used to inform fisheries in MSP.
Herein lies our call for a ‘Deep Knowledge’ perspective for
fisheries in MSP.

Deep knowledge for MSP: technical
and political considerations for fisheries
knowledge production

In order to effectively account for the incredibly diverse socio-
ecological systems of fisheries worldwide, we must go be-
yond bio-economic metrics and expand our vision through
‘Deep Knowledge’. By ‘Deep Knowledge’, we mean a pro-
cess which is informed by an assemblage of technical and
socio-political knowledges of any kind that allows any group
to be involved in democratic decisions at a highest level of
participation. In this section, we focus on two key parameters
that can provide deep knowledge for MSP processes: (i) ‘tech-
nical considerations’ ofMSP knowledge production where we
discuss the need for a wider lens to capture the ‘bigger’ picture
of fisheries, including for example, implicit data pertaining to
the social and cultural aspects of the fishery and (ii) ‘political
considerations’ of MSP knowledge production to showcase
the importance of an inclusive lenswhen capturing knowledge
for both mapping and planning processes. In this paper, the
terms ‘data’, information and ‘knowledge’ are aligned to
Ackoff ‘s conceptualization, i.e. a sequence of successive op-
erations where ‘data’ are collected; the ‘information’ deduced
from data interpretation and several information types are
combined to form ‘knowledge’ (Ackoff, 1989).

Moving from technical considerations towards deep
knowledge, we contend that the approach should consist of
clearly defined stages that seek to improve the data needed for
mapping. In the literature, we are noticing a greater attention

Table 1 Fisheries data collection
framework of the EU Common
Fisheries Policy

Data type Description

Biological Annual data for ‘sex-ratio’, ‘maturity’ and ‘fecundity’ for stocks; data on
stocks in marine regions under regional fisheries management organisations
(RFMOs); and for species monitored under protection programmes

Fishing vessel activity (for
biological data)

Annual data for ‘Gear groups’, ‘Gear Type’, ‘Target assemblage’, ‘length of
boat’ and mesh size or selectivity,

Social Data collected every three years for ‘Gender’, ‘Age’, ‘Education’,
‘Employment type’, ‘Nationality’

Economic ‘Income’, ‘labour costs’, ‘energy costs’, ‘capital value’, ‘repair and
maintenance costs’, ‘other costs’, ‘subsidies’, ‘investments’, ‘financial
position’, ‘employment’

Fishing vessel activity for
economics

‘Fleet’, ‘fishing effort’, ‘days at sea’, ‘production value’, ‘landed value’, ‘value
per species’

Ecosystem and biological
impact

Impact by fisheries on ecosystems and species such as ‘non-commercial
species’ and ‘marine habitats
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towards the need to develop such mapping applications, par-
ticularly with regard to the conventional fisheries metrics (e.g.
(Bastardie et al., 2014; Natale et al., 2015)). Here, we argue
that scientists responsible for mapping issues in the context of
MSP should not start from biometric modelling but from the
fundamentals of critical cartography and GIS where the tech-
nical scrutiny of mapping is meticulously and reflectively
approached (e.g. (Crampton, 2001; Crampton & Krygier,
2006; Dalton & Thatcher, 2014)). Having said this, we also
acknowledge that seeking precision becomes complicated
when we acknowledge that data, metrics and maps are not
neutral or value-free but are strongly influenced by subjective
decisions and context-dependent2. The best way forward is to
remain explicitly inquisitive about who is involved in the
mapping exercise and why. This allows diverse types of
values to influence the process, without letting the epistemic
scientific domains overrule other local knowledges. By this,
we mean that the process to initiate mapping and to inform
planning would benefit from more political questioning, tak-
ing into account the interests of all the groups of actors in the
planning process. Below, we will define in further depth the
technical and political considerations that would improve the
knowledge production process for MSP processes.

Technical considerations: a wider lens for finer detail

The usefulness of maps is determined by their level of detail
and resolution, and for MSP, sufficient resolution is necessary
to represent what are both explicit and implicit details that
characterise marine sectors, in this case fisheries. In this sec-
tion, we produce a schematic to discuss the need for a wider
perspective on fisheries to include other metrics including
social and cultural data, as well as tackle the spatial-temporal
elements (Fig. 1). Datasets should include information about
culture, such as the presence of cultural heritage, traditions,
beliefs and practices that constitute the fishing sector.
Moreover, local attachment to space, as well as the identity
of fishing communities and the social networks which deter-
mine the types of relations both at sea and onshore (e.g. with
market traders) are all valuable facets that require recognition
in MSP. Such data is necessary because social and cultural
values are equivalently important as economic ones (Urquhart
et al., 2013). Such data would be especially useful in the
future, where policymakers would need to assign space to
new uses in a way that does not put into conflict existing uses
(Brown et al., 2015). Apart from reduced income for the fish-
ing sector, impacts are likely to create ripple effects on other
systems of the local economy, including sectors dependent on
local fish products (restaurants, hotels, processing plants).
With reduced socio-cultural traits in fishing harbours, the tour-
ism sector also stands out to lose (Jacob et al., 2010).

In terms of ‘scale’ of the fishing activity, we highlight the
need for information on the fleet definition. its spatial extent, as

2 In fact, the word ‘context’ may be inappropriate as far as the very idea of
‘context’ is somehow counter-intuitive if one consider technological artefacts
as actors in social relations (Callon & Ferrary, 2006), such as in the actor-
network theory.

Fig. 1 Multi-component analysis to define fisheries. Source: authors
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well as the temporal resolution. This data would help us better
understand what type of fishing is occurring—the gear in-
volved, the species targeted, the scale of activity (small-scale,
large-scale, recreational), relations between crew-members—
and how fishers interplay within heterogeneous fishing fleets,
and with other marine activities. By this, we mean taking into
account the spatiotemporal scale of the activity to represent the
frequency and intensity of use of a particular area by under-
standing (i) the time of operations, (ii) the space of operation,
and (iii) the type of fishing activity as illustrated in Fig. 1. This
can be challenging for boats that are not equipped with vessel
monitoring systems (the number of which is quite high); how-
ever, other data such as interviews and participatory dynamic
mapping could be used to provide these details, as will be
further illustrated in the “Political considerations: an inclusive
lens for deeper fisheries knowledge” section. Having such data
would also enable an in-depth understanding of both existing
conflict hotspots and potential compatibilities both within fish-
ing and between fishing and other activities, including, for ex-
ample, the potential for low-impact fisheries to sit in conserva-
tion areas as recognized by Jones (Jones, 2009) or the coexis-
tence of fishing and diving (Habtemariam & Fang, 2016). This
would then enable better planning of activities within the MSP,
such as potential temporal multiple-use schemes, e.g. ‘dive dur-
ing the day’ and ‘fishing during the night’ in areas contested by
both diving and fishing.

Challenges like the one described above are common in
coastal areas, which tend to be congested with competing
activity, and which highlight the need for data that can help
us decide which activities need to be abolished, and what can
stay and under which terms. Through this multi-component
analysis, it would be possible to anticipate winners and losers
of possible planning scenarios, and determine either systems
of compensation or alternative approaches to assigning space.
Such data is very relevant as it maps out the complexity of
what could later become stumbling blocks to the planning
process due to lack of acceptance by the affected stakeholders.
Through ‘Deep Knowledge’, we are able to construct model
that are dynamic—just as real life at sea is—and thus counter
the deficiencies of current static representation. This process
would benefit from innovation of data types representation
such as 3D or 4D mapping and geovisualisation tools which
could better represent spatiotemporal variability of suchmulti-
component datasets in the planning realm (Andrienko et al.,
2008; Kraak & Ormeling, 2010; Resch et al., 2014; Roth,
2013; Salter et al., 2009; van den Brink et al., 2007).

Political considerations: an inclusive lens for deeper
fisheries knowledge

Inclusivity and stakeholder participation is a fundamental com-
ponent of any MSP process (Douvere & Ehler, 2009), and
while many countries do implement participation strategies,

there are still concerns about the degree to which political con-
siderations shape this process. In this section, we highlight the
need for broader political considerations in MSP in both the
mapping (and data collection) and planning stages. We argue
that mapping and planning processes should be regarded as two
sides of the same coin if they are to achieve effective inclusive-
ness, thus giving legitimacy to the process that decides which
information is collected and for which purpose. Drawing on
Budhathoki et al. (Budhathoki et al., 2008) and Haklay’s
(Haklay, 2013) recent work on mapping systems, we suggest
revising the way participation structures are implemented and
orchestrated to influence mapping and planning processes.

In Fig. 2, we conceptualize the different types of participa-
tion processes available. On one side, ‘Technical Hacking’ in-
volves a technocratic approach determined by a process of
‘OfficialMapping’which generally aims at improving the char-
acteristics of data and maps and their analysis, without really
questioning how they fit into the ‘bigger’ plan. It is also in line
with a broader movement of neogeography (Haklay, 2013) or
citizen sciences contesting official producers of data, whether
voluntarily or not. On the other hand, ‘Deep Democratization’
is conceptualized as a political approach configured around an
overall plan, goal or strategy, and thus aims to cater for the
interests of stakeholders by opening up the ability of social
intervention beyond its usual field, in particular by bringing
the technical aspects of data production closer to the political
debates based on the data themselves. In simple words, the
technical approach focuses on the means (mapping), while the
political one is interested in the ends (planning).

We contend that in many cases, official MSP is mostly de-
livered by deep ‘technical hacking’, where managerial-
technical knowledge producers are given a mandate to map
and plan fisheries, but not to influence, study, or intervene
politically. Science, from this perspective, comes to appear as
disconnected and free of politics. Here, we call for deeper
knowledge that invites more political leverage and which thus
incorporates multiple knowledges both in the mapping and
planning stages. Specifically, we argue that governments (or
their state-appointed experts) should not be alone in determin-
ing what legitimate and useful knowledge is. Rather, such re-
sponsibility should be shared with the different stakeholders
including fishers, leading to the notion of ‘producer’
(Budhathoki et al., 2008). In other words, and referring to Fig.
2, the process requires a move from ‘Official Mapping’ as
controlled by deep technical hacking to an inclusive one where
the political and technical considerations are identified collec-
tively, not separately. In practice, this would mean doing away
with current two-stage systems whereby government first col-
lects data and maps, then invites stakeholders to debate policy,
denying the latter a ‘say’ on how maps are produced and with
which knowledge types. Finding the middle-ground ‘participa-
tory mapping’ would embrace both technical and political con-
siderations, giving fishers (supported by scientists) the ability to
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collect data and to map their activities themselves, such that
they can represent their stakes.

The experimental activity conducted by Trouillet et al.
(Trouillet et al., 2019)—where fishers were invited to produce
their own maps—testifies towards the success that inclusivity
and deep knowledge can have when the political interface is
allowed to play a role through enhanced participation in the
technical build-up of data. Here, we see the role of fishers not
as participants in the data collection process, or invited guests
for debates on planning, but as ‘producers’ of knowledge in a
process that captures and valorises diverse knowledges. In this
sense, the ‘deep knowledge’ idea underlines the importance of
merging the ability to participate with the ability to hold knowl-
edge, and to communicate it. Through the right interface, the
knowledges of fishers are mobilized to a level that can be
interpreted and incorporated within the decision-making frame-
work (Madrigal-Ballestero et al., 2013). By providing the
means to fishers to actually become the owners and leaders of
their own data process, they could become empowered not only
to determine the type, style and width of the data but also to use
this tool as a political instrument to partake in decision-making
fora with their own ‘scientific’ data (Trouillet et al., 2019).

Through their participation, fishers can provide mapping of
their metier uses, define spatial uses and frequency, identify
zones of local social, cultural and economic importance, and
flag information about hotspots and conflicts that would re-
quire specific resolution strategies in the milieu of marine
spatial policy planning (De la Cruz Modino & Pascual-

Fernández, 2013). The particularities of certain conflicts—
such as those between different activities, or inter-sectoral
tensions between fishers using different gear—are crucial,
for they contribute to the ‘bigger picture’ and illuminate the
challenges and resilience of fisheries (Said et al., 2017). Such
data could also simulate potential access implications that
fishers could face due to increased activities competing for
maritime space, as well as the potential impact of displaced
fishing efforts to neighbouring fishing grounds. Failure to rec-
ognize current and impending realities can lead to spatial plans
that do not misfit, misrepresent, and misunderstand the real
context they mean to govern. For example, in the marine plan-
ning of marine protected areas (MPA) in different countries,
fishers ended up squeezed between industrial fishers on the
one and conservation objectives on the other, leaving fisher-
men no other option but to resist governmental policy in bid to
pursue their livelihoods (Begossi et al., 2011; Said et al., 2017;
Lopes et al., 2015). Being cognizant of these multiple knowl-
edge layers makes planners better equipped to reflect on the
deeper ramifications that lie beneath the surface of the spatial
plan, and to thus to make ‘informed’ MSP decisions.

Reflexivity in knowledge production for MSP:
maintaining the focus on ‘depth’

Our critique of the current knowledge production systems
used for fisheries, and our call for deep knowledge to inform

Fig. 2 Finding a way between technical and political approaches of mapping
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the MSP process, is also an invitation to seek approach the
mapping and planning of fisheries in the context of MSP from
a new critical direction. This, in turn, stresses awareness of the
way data are represented and used by different agents in the
planning process. In this sense, deep knowledge requires con-
stant reflexive analysis about data collection procedures and
their relevance for knowledge production to inform the plan-
ning process. By this, we mean that any MSP should question
the very basics of knowledge production. Namely, it must
question itself about (i) the process by which different types
of knowledge are hierarchically arranged (e.g. conventional
scientific knowledge as opposed to and as superior to fishers
knowledge), (ii) the ‘place’ where knowledge is constructed
(in-situ production of knowledge, i.e. by fishers themselves,
vs. ex situ, i.e. by other people than the holders, generally
scientists, through processes of sampling, statistical analysis,
scientific rhetoric, etc.), (iii) the extent to which various kinds
of knowledge can coexist productively, that is the degree to
which groups are able to incorporate others’ knowledge.

All these factors determine and influence the outcome of
the different MSP processes including (i) the type(s) of data
collected, (ii) how the information from the data is analysed
and distilled into knowledge, and (iii) the purpose for which
the knowledge is then used (Ackoff, 1989). Reflecting on the
various stages of this process could open up new ways of
recognizing what could be ‘taken-for-granted’ procedures in
MSP, and highlights gaps and bias. We contend that delving
into the rationale driving various choices is very important.
This is particularly important when, for example, particular
mapping processes ultimately determine the way data is col-
lected (and ignored) and compiled.Mapping outputs are likely
to change according to the political purpose of fisheries plan-
ning, regardless of whether such strategy is explicit or not,
such as when the mapping of core fishing grounds ‘implicitly’
pushes fisheries off the plan. In this respect, much of the
question is related to the very motive of MSP; who is driving
it, and who says what goes where and why. For example,
biologists might be focusing on protecting habitats and so
might map the impact of fisheries on protected areas, whilst
anthropologists might privilege the role certain areas play in
the reproduction of fishers’ culture, values and identity. While
both are mapping the same zones within the umbrella of MSP,
the questions that drive their framing and data collection vary
in scope and focus. Thus, whatever the equation, formulae or
narrative used to calculate or explain such figures, the choice
of metrics and other spatial data repositories remain the deci-
sive factor that determines how the story is told and with
which timeframe (Amoroso et al., 2018).

Hence, questioning the purpose of the data mapping exer-
cise is important because although there is no right or wrong
answer as to which data to collect, of which data to collect and
for what purpose, the data produced automatically becomes
the ‘objective’ one used to inform the MSP process. This also

relates to the questioning of the link between the planning and
mapping exercises involved in MSP, and why these should
constantly be seen in regard to each other. Ideally, mapping
(including data, metrics etc.) should be driven by a particular
purpose and within a specific context, (Carton, 2007; Dühr,
2007; Noucher et al., 2019) and thus should never be seen as
an end in itself. Instead, it should be seen as a means of pro-
ducing knowledge to inform the process. By this, we mean
that when looking at fisheries knowledge production in MSP
mapping process, one should also question the very purpose
of mapping and planning as this will condition the mapping
process itself and the technical choices that will be made for
the exercise. Ultimately, the success of the MSP process
would be determined by the level to which it is informed by
asmany technical and socio-political systems of knowledge as
possible, which in turn allows stakeholders to be recognised
and involved in democratic decision at the highest level of
participation. The procedure by which data appear as objec-
tive tends to be all the more complete (and problematic) when
reflexive inquiry on the ideologies driving data production is
not incorporated. Moreover—and more central to the map
discussion—is the question of how one ends up ‘on the
map’, how knowledge becomes visible and thus have a chance
to influence political agenda (Trouillet, 2019).

Here, our focus is mostly on those who are mandated to
implement an MSP plan, and thus are leading the knowledge
production process. As leaders, they are also required to en-
sure sufficient representation of the fishing segment by
implementing stakeholder identification exercises to recog-
nize the diversity across users. Such a role could be facilitated
by both the fishing sector itself or by institutions responsible
for fisheries research management; the latter are likely better
acquainted with the various fishing sectors and better
equipped to conduct a wider stratified analysis of the diversi-
ties in the sector. A needs-and-capacities analysis of different
fishers is also important, especially when they are required to
deal with technical jargon (e.g. biological datasets or legal
texts) (Linke & Jentoft, 2014). Ultimately, experts should also
be aware of their own values and subjective views when
deploying their ideas and presenting facts in the process.
Here one can question the type of knowledges which are de-
termined by one’s systems of knowledge production, the sci-
entific methods involved and the metrics compiled, which
although being epitomized as neutral and objective, are ulti-
mately determined by what the expert-compiled datasets and
metric systems can represent (or not) as knowledge (Nursey-
Bray et al., 2014).

Conclusion

Although mapping and planning tools able produce knowl-
edge about the fisheries sector for the MSP process are
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available, the depth of the knowledge produced remains a
universal concern. This article contributes to the growing lit-
erature (see (Shucksmith et al., 2014) addressing urgent issues
inMSP processes, challenges which predominantly stem from
the difficulty to account for the complexity and diversity of
fisheries globally. In this article, we argue that—at a
minimum—we need to question the relevance of the fisheries
metrics used in the context of MSP and recognise inclusivity
issues involving non-scientific knowledge in MSP, given the
power asymmetries and inequality normally associated with
top-down managerial-technological methods applied in MSP
(Flannery et al., 2018). Only through such analysis can we
question the quality of the process and type of knowledge
production, and be in a position to inform what challenges
exist, what can be improved, and how.

Fisheries are diverse and they are part of interconnected
systems. They are affected by shifts in the stocks, in markets,
in social fabric, and also by the community values that inform
them. These are hard to pin down with existing MSP tools.
Moreover, given their relatively low contribution to national
wealth, fisheries do not get as much attention in the promul-
gation of policies in marine planning (Jentoft, 2017). Whilst
legislative marine boundaries and zoning are established for
the implementation of various activities—including aquacul-
ture, oil and gas, tourism and swimming zones—fisheries,
especially of a small-scale nature, get a back seat (Said et al.,
2017; Jentoft & Knol, 2014). In many cases, they do not get a
seat at all; fisheries remain spatially and legally unrecognized,
their fluidity makes their fishing grounds a ‘non-occupied
zone’ which can be easily handed over to other stakeholders
with higher economic potential, such as oil exploration
(Bennett et al., 2015).

With the concurrent plans for blue economy—broadly de-
fined as a global push for the creation of economic growth
through a range of marine-based industries such as aquacul-
ture, energy and tourism (Eikeset et al., 2018)—the situation
does not look promising, at least in E.U. context. Here, the
fishing sector is not envisaged as one of the five key pillars of
the EU Blue Growth strategy on the argument that growth
from fisheries cannot happen with the current overexploited
status of fish stocks (Blomeyer et al., 2017; Hadjimichael,
2018; Said & Chuenpagdee, 2019). It is highly probable that
the Blue Growth strategy will have a huge influence on the
MSP processes, at least in some regions (e.g. (Jones et al.,
2016)). As a political tool, it will be used to allocate space
for ‘growth-generating’ marine sectors. This may well be yet
another development that evicts fishers from their fishing
grounds. It is still not known how and whether fishers are/
will be included in the conversations on Blue Growth plans,
and thus how their knowledge will feature in theMSP process.
This all depends on how MSP is used and the motives that
underline it, and whether there is real determination to put
fisheries on the map and make them visible, or if it is used

as a tool to provide the interface that legitimizes the process of
‘grabbing’ to provide sea-space for other marine activities
(Said & MacMillan, 2019).

Such scenarios are determined by the country’s priorities
and how these intentions are supported and brought in line
with legal provisions. In the EU, for example, the Member
States are required to implement marine spatial plans to pro-
mote ‘the sustainable growth of maritime economies, the sus-
tainable development of marine areas and the sustainable use
of marine resources’ (Directive 2014/89/EU). If applied cor-
rectly, MSP can be used to truly represent fisheries diversity
through enhanced data systems, as well as provide the space
for the stakeholders to inform the planning process (Pomeroy
& Douvere, 2008). This depends on regulatory bodies
scrutinising their data collection systems and stakeholder par-
ticipation process to provide space for democratic data-driven
MSP.
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