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Abstract: In early 2021, the Erasmus+ knowledge flows partnership organised a session to discuss
the future of marine spatial planning (MSP) at an international conference. We, a group of nine
early career researchers, came together after the conference to continue the discussion: which topics
should be considered in future MSP, what are the challenges, and which solutions are there to
overcome these challenges? This communication shall raise awareness of the topics of climate
change, ecological sustainability, blue justice, ecosystem services, and blue governance, which we
identified as important for future MSP endeavours. We show the interconnectedness of the topics
and argue that transdisciplinary education is required to contribute to a common understanding of
MSP, which adopts an ecosystem-based approach, ensures equitable distribution of benefits, and
secures ecologically sustainable development within an adaptive governance framework.

Keywords: marine spatial planning; MSP education; climate change; ecological sustainability; blue
justice; ecosystem services; blue governance

1. Introduction

Marine spatial planning (MSP) aims at analysing and allocating “the use of the sea
areas to minimise conflicts between human activities and maximise benefits, while ensuring
the resilience of marine ecosystems” [1] (p. 23). It thus requires multi-sectoral spatial
planning in order to allocate marine space to different maritime activities over time [2] and
it should be embedded in the context of wider environmental management to address the
spatial and temporal environmental effects of the activities [3]. Spatial planning in the sea
furthermore needs to account for a multi-dimensional environment where human activities
can take place at the sea bottom, the water column, on or above the surface, and marine
resources are varyingly distributed in space and time [4].
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MSP is an iterative process, which starts with defining a vision and objectives for a
planning area, followed by analysing existing conditions and developing future scenarios.
After preparing, approving, and implementing the spatial plan, monitoring and evaluation
of possible effects takes place and may lead to adapting the plan in turn [5]. It is a complex
process to be carried out with the input from relevant stakeholders [6]. The complexity
of MSP requires training and education for the responsible parties involved and, at the
same time, its transdisciplinary poses challenges when it comes to designing educational
and training courses [7]. In higher education, MSP is so far mostly taught as part of other
degree programmes [7].

In Europe, the Erasmus+ knowledge flows partnership—a consortium of partners
from research and administrative organisations with expertise in MSP—aims at developing
a common European education agenda on MSP. As part of this endeavour, the partnership
organised a session at the MSP NATURE 2021 conference that took place in January 2021.
The session (primarily) aimed at early career researchers to discuss the future of MSP in
light of the implementation date of the European MSP Directive. The session provided
a platform to exchange and discuss visions and ideas for MSP. We, a group of nine early
career researchers, came together after the conference to continue the discussion: which
topics should be considered in future MSP, what are the challenges, and which solutions
are there to overcome these challenges?

Our team has a diverse and international background; we have studied and researched
MSP-related topics in different African, European, and Latin American countries. During
our transdisciplinary discussions, several topics arose, which in our view have been
neglected or have not been sufficiently addressed in MSP so far. With this commentary,
we want to raise awareness of the topics of climate change, ecological sustainability, blue
justice, ecosystem services, and blue governance. We are convinced that a shift of thinking
is needed for MSP to become truly “effective”, as defined by Ehler and Douvere [5], and
that these topics need to be considered in future MSP endeavours to fulfil the promise
of an ecosystem-based approach to MSP. The ecosystem-based approach considers the
entire ecosystem, including humans, strives towards maintaining ecosystems in a “healthy,
productive and resilient condition” [5] (p. 24), and may realise strong sustainability [8].
In the following, we present each topic and our perspectives on why it is important for
future MSP. As this is a commentary, we do not provide a theoretic underpinning or
methodological framework connecting the different topics. Each section covering one
topic, however, is structured in the same way: the topic is presented, based on the current
literature, the main challenges are summarized, and we highlight potential pathways for
including these topics in MSP. While there is certainly no one solution that fits it all, we
think that MSP education can make a valuable contribution and, therefore, in the discussion
we focus on education and the extent to which it can play a role in supporting these topics
by contributing to an MSP-literate community.

2. Climate Change: Setting the Scene

Climate change and its potential effects in the ocean are increasingly recognised
challenges on the international agenda [9], as they become a momentous threat. Climate
controls the abiotic parameters of the ocean, whose alteration leads to changes in the biolog-
ical conditions [10,11]. It alters ocean circulation patterns [12], affecting the composition of
ecosystems [10,11]. These variations will also have consequences in key ecosystem services,
such as climate regulation, heat absorption, and carbon storage [13]. MSP recognises the
need for a balance between the health of marine ecosystems and biodiversity protection
with human uses [5]. Still, climate change impacts were not considered until recently,
which impeded earlier implementation of adaptation in planning processes [14].

A changing ocean will relocate ecosystem goods and services (e.g., fishing resources),
delineate new types of conflicts, and redistribute cumulative environmental impacts [15], so
ocean uses will experience spatial and temporal change [16]. By affecting social-ecological
systems—i.e., the interactions between the environment and society [9,17]—climate change
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acts as a vulnerability amplifier [14]. Since ocean uses have different economic and social
contexts in each region, vulnerability across such systems and uses will also vary differ-
ently, therefore considering the spatial aspect in the planning process is of the utmost
relevance [16]. This emphasises the need for flexible mechanisms towards adaptive gover-
nance [18]—a learning process enabling constant incorporation of new data through the
iterative cycles of planning processes, especially through the phases of monitoring and
evaluation [5]. Thus, data generation that enables better understanding of the changing
marine dynamics in the face of climate change is crucial.

For MSP to become an effective tool in facing climate change, climate change has to be
recognised [19] through incorporation into spatial planning processes, from both conceptual
and operational perspectives [20]. Marine spatial plans can be key instruments to support
sustainable ocean use and conservation [20], when they are aligned with international
objectives and environmental policies. Adaptation measures are important regarding
their potential in increasing resilience and response capacity in marine social-ecological
systems [17], while strong mitigation policies are key to reduce the uncertainty in future
emission pathways [21-23]. Considering adaptation measures and mitigation policies in
conjunction allows for a better prediction of possible future scenarios to consider in the
planning process, thus minimising the maladaptation risk in ocean management [20,21]. In
addition to the enforcement of climate policy measures, MSP can have a role in mitigation
and adaptation actions through the selection of those operational approaches that align
with an ecosystem-based approach and also through the so-called nature-based solutions,
e.g., protection and restoration of seaweed meadows or mangroves [24-26]. Nature-based
solutions have the potential to tackle both the climate and biodiversity crisis as well as
contributing to sustainable development [27]. However, there are still uncertainties and
lack of evidence regarding the cost-effectiveness of nature-based solutions and sectoral
forms of governance prevent the establishment of these solutions as alternatives to grey
infrastructures [27].

We consider MSP as a powerful tool to face climate change but state that it cannot
be the only solution. MSP can enhance adaptation strategies through effective spatial
planning, the allocation of areas for nature-based solutions, and foresightedly deal with
the expected increase in conflicts and uncertainties. A spatial perspective is furthermore
essential to account for the shifting distribution of species and habitats under a changing
climate. However, we believe that all these efforts and resources cannot come at the expense
of working towards mitigation strategies resulting from international global agreements
and policy actions. We aspire to an MSP that supports an ecosystem-based approach in line
with strong sustainability (cf. Section 3), leading to a climate-resilient marine environment,
instead of an MSP conditioned by economic growth imperatives. Given the high relevance
of climate change for our societies, we think that a strong network of professionals (i.e.,
scientists/researchers, policy makers, NGOs, public institutions, stakeholders), who co-
operate to provide effective solutions towards mitigation and adaptation should be the
answer to tackle this challenge. Such networks could also promote the necessary shift in
the socio-economic system that is one of the drivers of climate change.

3. Ecological Sustainability: Planning with the Unknown

Ecological, or strong, sustainability strives to protect biodiversity and ecosystem func-
tioning and recognises that humans need to live within the planetary boundaries [8,28].
In the marine realm, pressing issues such as pollution, biodiversity loss, climate change,
and cumulative human pressures emphasise the urgency to use MSP as a tool to fos-
ter ecologically sustainable development. Such a development can help build resilient
ecosystems and implement nature-based solutions, e.g., counteracting climate change
and ensuring ecosystem service provision [28]. Ecological sustainability is inherent to the
ecosystem-based approach, which is requested by relevant political frameworks, such as
the UN Convention on Biological Diversity or the EU Marine Strategy Framework Directive
that asks for the Good Environmental Status [29]. However, in current MSP processes,
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weak sustainability is often favoured over strong sustainability [30] and the integration of
environmental aspects receives less attention than the management of user conflicts or the
achievement of economic benefits [19,31,32].

When MSP processes adopt a weak sustainability approach, conservation and marine-
protected areas can be traded off against other uses, which counteracts an ecosystem-based
approach [28,32]. One often-used argument against applying an ecosystem-based approach
is the insufficient knowledge base [33]. While there are still knowledge gaps in understand-
ing the functioning of ecosystems, the available knowledge on marine systems needs to be
applied [34]. Furthermore, adaptive management and governance can incorporate new
information and knowledge as it becomes available [33], which is not only necessary for
climate change adaptation (cf. Section 2) but also to include new knowledge on marine
ecosystem functioning.

To plan the seas in an ecologically sustainable manner, it is necessary to deal with
uncertainties along the data and information generation processes while at the same time
trying to close the gaps [33]. Those knowledge gaps need to be addressed actively and
cooperatively by science, the society, and politics equally. Biological ocean observations are
required to sample data, from which knowledge about changes in and impacts on marine
ecosystems can be obtained [35,36]. Ecological maps, mastering the four-dimensional
marine environment—i.e., the three-dimensional space plus a temporal dimension [4]—
should be developed systematically. Such maps should not only include benthic but also
pelagic habitats as well as functional ecosystem aspects, such as connectivity and the role
of species, e.g., their life cycles and role in the marine food web [12,29]. The ocean is a fluid,
highly dynamic, interconnected, and four-dimensional environment with boundless natural
properties [37]; however, it is often not addressed as such in marine management [38] and
representation of marine space in MSP is usually two-dimensional [34].

The misconception of marine space as a two-dimensional area leads to reductionist
analyses of marine systems [34], which, in our view, also fosters reductionist planning. Such
planning can result in the allocation of marine space focused (solely) on maritime activities,
which impedes effective conservation and management of relevant ecosystem functions.
If we want MSP to be the sustainable and holistic tool that it could be [5], planners
need to adopt a strong sustainability approach, recognising the planetary, ecological,
boundaries [39] of the fluid, dynamic, and “fuzzy” [34] marine environment. In order to
achieve an ecosystem approach to MSP, we think that human activities should be allocated
based on and according to ecological maps, which represent the four-dimensional marine
environment and include ecological and biological data. Where data gaps on marine
ecosystems exist, these need to be acknowledged, communicated, and actively addressed
throughout the entire planning cycle.

4. Blue Justice: Ensuring Equity

Blue justice is an approach to interrogate how the blue economy affects indigenous
marine users’ historical rights. These rights includes spatial tenure and access rights,
environmental and social justice, access rights to food and livelihoods, equity in the
distribution of economic benefits, and inclusivity in decision making [40]. MSP, with
its focus on stakeholder involvement [5] and the inclusion of generational distributive
justice in the strong sustainability approach [8], should be well-suited to address blue
justice. However, in practice, MSP has been seen to homogenise all experiences [41]
and turn a blind eye to stakeholder power differences and accept tokenistic stakeholder
involvement [42,43].

In developing countries, activities that generate more income are often favoured over
those with low income, e.g., the preference of tourism to small-scale fisheries activities in
the Philippines [44] or the focus on economic gains with little consideration of the needs of
local communities in different African countries [45]. Even for developed countries, the
MSP process has been shown to fall short in addressing fairness and equity [46]. Lack of
equity in planning is also experienced in areas beyond national jurisdiction (ABN]Js). The
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development of the international legally binding instrument under the United Natioans
Convention on the Law of the Sea is set to be the lead framework in guiding the planning
and conservation of the ABNJs. Although the traditional knowledge of indigenous people
was incorporated in the process, the communities are still not included in the implementa-
tion and decision-making processes [47]; however, it is crucial to include indigenous people
and local communities entirely in ABN]J discussions to address social justice issues [48,49].

There are multiple interconnected ecological and socio-economic drivers of change
affecting local communities and this complexity may hinder adequate consideration of blue
justice in the MSP process. For example, fish stocks shifting due to climate alterations may
lead to small-scale fishers losing food security and livelihood [50,51]. In response, small-
scale fishers may need to shift their fishing effort, which in turn may lead to new conflicts
with other users or potentially increase cumulative impacts on the environment [15,52].
Therefore, the ability of MSP to address blue justice issues also relies on the magnitude and
effectiveness of implemented climate policies and mitigation and adaptation measures [13].
Planners and decision-makers should adopt climate adaptation that entails more participa-
tory and less hierarchical processes with a consideration of indigenous communities and
small-scale fishers [20,53]. Although MSP does not offer a one-stop solution, we believe it
can have a relevant role when addressing the climate change-blue justice intersection.

However, there is a need to review MSP critically to ensure it is approached as an
adaptive process focused on equity as well as recognising and representing social diversity
and the plurality of values [43]. We are convinced that the current balancing of power in the
MSP process is insufficient in ensuring that the interests of all stakeholders are safeguarded.
A way of achieving more meaningful stakeholder engagement may be the practice of social
impact assessments in MSP [54] and by evaluating and operationalising MSP through
a social justice perspective [55]. A territorial governance perspective in MSP may also
prove useful to address the distribution of power across levels of governance as well as
mobilising stakeholders and integrating different interests [56]. We certainly believe that
new MSP approaches should go beyond mere involvement, focus on engaging indigenous
communities and underrepresented stakeholders, and identify mechanisms that will ensure
that those invited to the table are on a par despite their positional power status in society.
Because the stakeholder’s engagement processes for MSP in developed countries may not
apply to developing countries due to socio-cultural and political differences, MSP should
furthermore seek to find local solutions to local problems.

5. Ecosystem Services: Visualising the Value of Marine Ecosystems

According to an ecosystem services (ES) approach, ecosystems—ecological structures
and processes—provide services, which contribute towards human well-being [57]. ES
can be used as a framework for understanding human—ecosystem relationships and to
implement an ecosystem-based approach in planning through place-based and integrated
ES assessments, consisting of supply assessment and benefit analyses [57,58].

ES assessments can support the rendition of social and environmental knowledge into
useful terms for marine planning and decision-making [59,60] and help establish ecological
maximum sustainable yields that could guide development adjustments within the planet’s
natural resource limits [39,61]. Simultaneously, ES assessments may support fairer MSP
and promote levelling of power relationships among stakeholders through consideration
of equitable distribution of benefits, derived from marine ecosystems (cf. Section 4, [54]).

Several studies have shown the value of the ES concept for MSP (e.g., [62-64]). How-
ever, implementation of an ES approach into MSP is, in practice, challenging due to gaps
in knowledge of marine ecosystems and people’s relations to them, a lack of shared un-
derstanding of the assessment and implementation process, and disparity around core ES
terms [58,65]. Moreover, ES assessments have been mostly conducted on a limited number
of services and mostly around easily valued services [66]. This evidences the need for
future integrated ES assessments that explicitly consider the co-benefits and/or trade-off
relations between multiple ES [65]. Further, some authors warn that excessive reliance
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on quantitative monetary valuation approaches might risk ES being understood from a
“utilitarian environmentalism” perspective [67,68]. In order to avoid such commodification
of nature [69], it is necessary to establish environmental-economic accounting systems [70],
which do not undermine community or intrinsic values and explicitly include pluralistic
valuations of ES [71,72].

In our view, the use of the ES concept for planning and management can make
management decisions more transparent and accessible. To realise this potential, we think
it is important to clarify the connection between human inflicted pressures and ES for
fully integrated assessments, which consider the whole “production chain”, including
the effects of demand on the ecosystem and service supply, as well as the ecosystems’
vulnerability to cumulative impacts [66,73]. Such assessments should be based on various
data sources, e.g., expert knowledge complementing existing field datasets. Furthermore,
there needs to be clear communication of uncertainties [74], so that uncertainties, e.g., with
regard to the shifting distribution of goods and services and their benefits under climate
change, are made explicit. In our view, fully integrated ES assessments are a valuable tool
to understand the connection between the environment and human well-being and the
results of such assessments can be used to communicate, also visually (e.g., [75]), how
changes in the goods and services affect society as a whole as well as particular stakeholder
groups, such as marginalised communities.

6. Blue Governance: Towards Social-Ecological Well-Being

MSP is at the front edge of a new chapter to establish a social discourse in which
society (including economy) and nature are reconciled, moving away from traditional
sectoral management approaches towards a holistic integrated approach [76].

MSP is a powerful tool to achieve this marine governance transformation [77]. Such a
transformation is not only needed within national waters but also in areas that are not yet
governed. Despite MSP being applied within national jurisdictions, the growing realisation
that there are no borders in a fluid interconnected ocean [37,38] lead to the need of cross-
border cooperation and complementary governance mechanisms to properly manage
ABNJs [78]. Future MSP initiatives in ABN]Js will need an appropriate legal framework that
encourages those different bodies to collaborate towards a common view [79,80]. Such a
collaboration is essential to prevent the loss of biodiversity beyond (and with repercussions
within) national jurisdiction [81] and avoid destruction of entire deep-sea ecosystems
before even realising they exist [82]. We need to plan using the “best” available, yet
potentially flawed, knowledge of marine ecosystems [34,83]. Limited knowledge is often
not the main restraint but rigid governance mechanisms and a lack of political will to make
controversial decisions in uncertain circumstances [33]. Therefore, management and clear
communication of uncertainties in science-based advice are key to foster operationalisation
of precautionary approaches and to improve the credibility of governance [74].

Implementation of MSP initiatives tends to be aligned with strategic sectoral priorities
(cf. Section 4, [32]) and the assumed rationality and neutrality of MSP practices has been
gradually questioned [84]. Thus, MSP is currently failing to reform marine governance
in an integrated manner [77]. If MSP applications in practice tend to be mainly guided
by blue growth objectives [32], then how sustainable is sustainable MSP and how are we
evaluating progress towards sustainability? [85,86].

Being unable to answer this “wicked” question, we argue that a first step towards the
answer is to acknowledge that it is greater income equality, rather than economic growth,
which drives societal well-being [87,88]. Furthermore, we encourage that any future gover-
nance transformation is made by acknowledging that decoupling of (green/blue) economic
growth from environmental pressure and degradation is being “debunked” [89,90]. Future
ocean governance success will ultimately depend on our societal abilities to slowly and
profoundly address how to re-humanise the economies and societies [91]. If governance
can operate as a modifier of human behaviour for a better future, then how should we
combine the diversity of governance incentives (including economic, legal, participation,
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communication, and knowledge) to create a common, effective, equitable, and just future
for all? [92].

We argue that future governance in MSP will need to promote shifting from blue
growth, which exploits limited resources, to ecologically sustainable development that
fosters social equity. The concept of territorial governance with its focus on collaboration,
place-based knowledge, and the recognition of soft spaces that are not delimited by ad-
ministrative boundaries [56,93,94] may prove useful to support this shift. The fact that
administrative borders are meaningless from an ecological perspective and that manage-
ment and policy objectives are a matter of societal choice (Malawi first principle for the
EBA) translates in the need to reconcile our societies and reconcile societies with nature. In
an imminently public space such as the ocean, we support that the tragedy of the commons
is not inherent to humankind but rather occurs when rights and obligations are not equally
considered but instead benefit a minority. While (somewhat) harder governance issues
need to be clearly improved (e.g., to better work at multi-scales and cross-sectoral levels),
we argue that a stronger emphasis should be placed in the softer aspects of governance (e.g.,
deal with power balance and benefit distribution, build institutional trust, and enhance
stakeholders’ capacity to meaningfully contribute to decision making) if we want to achieve
living within the ecological limits of our planet.

7. Discussion

With this communication, we want to raise awareness of topics that we have identified
as vital for future MSP: marine management and planning needs to be anticipatory and
adaptive—data and scenarios on climate change must be considered and frequently re-
evaluated in order to tap into the mitigation potential of the oceans and to increase the
adaptive capacity of social-ecological systems. The approach to MSP should be truly
ecosystem-based—in the sense of a strong sustainability approach (cf. Section 3)—by
respecting the ecological boundaries and ensuring an equitable distribution of benefits. As
a soft management tool, the ES concept can bridge the gap between the ecological capacity
and the socio-economic benefits people can obtain from the sea. At the very least, the ES
concept has the ability to visualise and communicate the dependence of human well-being
on functioning and healthy ecosystems. Furthermore, a shift of thinking in blue governance
is required, moving away from a focus on blue growth towards a focus on social-ecological
well-being.

Glimpses of such a shift of thinking have become increasingly visible. At the European
level, the new strategy for blue economy argues to change from blue growth to a sustainable
blue economy [95]. At the global level, the UN Decade of Ocean Science and the Sustainable
Development Goals strive for a sustainable, fair, and prosperous future by acknowledging
what sustains us all: nature. In the wake of both the climate and the COVID-19 crisis, the
importance of the One Health approach, which recognises the intrinsic connection between
the health of humans, animals, and nature [96], becomes eminent. So why do we think that
we need to raise awareness for these topics, and which role, indeed, can MSP play in it all?

MSP has been advocated for ensuring a sustainable use of ocean resources while
maintaining the value of marine biodiversity [5] and has been suggested to contribute to
the UN Ocean Decade [97]. However, in practice, MSP often cannot fulfil its promise of
a socially equitable and ecologically sound process [32,42]. The initiation of MSP is often
triggered by offshore development projects [32]; challenges of data uncertainties and lack
of data, e.g., on marine ecosystem functioning, remain [36,74], and there is a danger of
marginalising stakeholders with less power [46]. There is not an easy solution to overcome
these challenges; however, we think that education has an important role to play.

In this communication, we show the interconnectedness among these topics: adap-
tive governance is required to cope with climate change, which can alter the provision of
ecosystem services, and ecosystem services can be used to illustrate how shifts in species,
resources, and biodiversity affect the distribution of benefits to society with repercussions
on the fair and equitable access to the ocean resources and amenities. This interconnect-
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edness calls for transdisciplinary education of MSP professionals and the ability to work
transdisciplinarily [7]. In an interconnected world, education needs to bridge boundaries
not just across nationalities but also across disciplines.

Common understanding and transdisciplinary approaches on a transnational level
for higher education are crucial. The overall aim of such an initiative is to enable students
to develop a theoretical, practical, and critical understanding of the notion of MSP and the
wider scientific and governance frameworks in which it is being implemented. Dynamic
interactions between marine and terrestrial anthropogenic activities are rooted in societal
demands. Research to gain a better understanding of the mechanisms behind are related
to social as well as to natural sciences. Even though MSP is a legally binding mechanism
within the EU [98], it is still relatively new with no classical textbook knowledge [99].

More recently, there has been a move towards providing MSP education [7,100] with
still a need for a strong move towards an expansion of MSP higher education [100]. We ar-
gue that MSP education should not only be considered a niche topic, which is only touched
as part of some educational courses but should rather be moved in the focus of maritime
education, with emphasis on full courses and related degree programs at universities,
providing students with a solid understanding of spatial planning theories, the origins of
MSP, and marine governance, amongst others [100]. The various topics that have been high-
lighted here exemplify the importance of MSP and its future development. MSP is bringing
together heterogeneous groups of students from various interdisciplinary backgrounds
and it should be fostered even more that they are educated in working transdisciplinarily.
The Erasmus+ partnership tries to develop a common education agenda for MSP higher
education and has already succeeded in many ways. Numerous students from different
European organisations came together for joint MSP Summer Schools and field trips and
benefited from education material that has been developed by lecturers, MSP experts, and
practitioners. MSP education is important because only with an MSP-literate community
can a common understanding of MSP, which adopts an ecosystem-based approach, ensures
equitable distribution of benefits, and secures ecologically sustainable development, be
established. Climate change, ecological sustainability, blue justice, ecosystem services,
and blue governance are eminent and important topics that need to be emphasised and
constantly brought up until they are not only on the political agenda but also find full
consideration in MSP practices. In this commentary, we have highlighted some of the
challenges for integrating these topics in MSP, including lack of knowledge and data but
also a lack of political will to make decisions in uncertain circumstances as well as a lack of
equity in planning processes and a disregard for ecological boundaries. However, we are
convinced that education can make an important contribution to solving these challenges
and that MSP education is vital to garner an MSP-literate community of practitioners and
researchers.
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