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Abstract: Climate change has been recognised as a major issue for coastal populations. Under this
context, the potential socio-economic, environmental and health impacts at local, regional and global
scales have received considerable attention by scientists. The knowledge gained feed official strategic
documents, which aim to increase awareness but also propose and apply management and mitigation
measures towards reducing risks for human beings and the natural environment. Dependencies between
human security, social vulnerability of coastal communities and the occurrence of maritime crime have
also been studied. There is a consensus on the need to deepen the understanding of the links between
climate change effects and threats to maritime security, but it remains to be seen if existing knowledge
on the interplay between climate change and maritime security has been translated into policy. This
article offers a synthesis on recent evidence and knowledge gained to elaborate the nexus between
climate change impacts, social vulnerabilities and the occurrence of maritime criminality. We further
explore the extent to which official documents account for the maritime dimension of climate change
security. Despite the existence of an embryonic official discourse linking climate change and maritime
security, our analysis reveals significant gaps between the concerns raised by the academic community
and what is acknowledged in national and regional official strategic documents. Informing decisionmakers and stakeholders about the possible dependencies between climate change and maritime security
is thus a crucial step towards improving global ocean governance.
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1. Introduction
Both climate change and, to a lesser extent, maritime security have been recognised as a priority
in the cross-sectoral, global policy agenda. The direct and indirect impacts of climate change
on marine and coastal ecosystems (Doney et al., 2011; Harley et al., 2006; Hoegh-Guldberg
and Bruno, 2010), fisheries (Allison et al., 2009; Cheung et al. 2010), maritime/coastal tourism
(Moreno and Amelung, 2009; Moreno and Becken, 2009), maritime transport (Asariotis and
Benamara, 2012) and coastal communities (Cinner et al., 2012; Dolan and Walker, 2006) have
largely been evidenced in the natural and social sciences literature. Similarly, over the past
decades, the research on maritime criminal activities, unlawful acts and violent behaviours (e.g.
illegal fishing, piracy and robbery at sea, arms and drug smuggling, human trafficking) has
increasingly explored the interactions between economic, social, political and geopolitical
factors which alter maritime security, i.e. the absence of security threats at, or from the, sea
(Bueger, 2015; Germond, 2015; Suárez-de Vivero and Mateos, 2017).
Both climate change and maritime insecurity can have diverse and severe socioeconomic impacts at local, regional and global scale. From a short term, anthropocentric
viewpoint, both phenomena challenge population health and welfare; in the longer term,
environmental degradations as the cause and output of climate change and criminal activities
pose a major obstacle for the sustainable development of next generations (Bueger, 2015;
Malcolm, 2017). It therefore becomes apparent that an understanding of the drivers, processes
or impacts of climate change and maritime security, includes a variety of contexts (c.f. section
2). Despite interest in both climate change and maritime security, a deeper understanding of
the underlying links and dependencies between the two issues requires a synthesis of
knowledge and expertise that could trigger new cross-disciplinary research and expertise. This
could serve as a critical step towards an improved synthesis of research on risks, vulnerability,
adaptation, mitigation and policy options.
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Against this background, this article discusses the extent to which there is a case for
linking climate change and maritime security. To do so, we answer to the following three
questions: a) To what extent is there an academic discourse aiming at analysing those links? b)
To what extent is there an official, state-led, discourse linking climate change and maritime
security? c) What would be the academic added value of linking climate change and maritime
security, and what would be the benefits for maritime stakeholders? We conclude that the
process consisting in unravelling the possible links between the multidimensional and
synergistic impacts of climate change on natural and human systems and threats to maritime
security has only just begun. However, there is clearly a case to be made, since this would
contribute to better informing decision-makers and stakeholders, which is a crucial step
towards improving global ocean governance.
2. The academic discourse attempting to link climate change and maritime security
The academic discourse linking climate change and maritime security originates in the
realisation that climate change “may potentially exacerbate an already difficult situation”
(Kaye, 2012: 162). The existence of possible indirect linkages between the effects of climate
change on coastal communities and maritime criminality has been recognised by the IPCC in
its 5th assessment report (Hoegh-Guldberg et al., 2014: 1706). Cordner (2010) explains that the
impacts of climate change on food security and human health as well as specific physical
effects, such as erosion, inundation, coastal hazards and flooding put pressure on coastal
communities. They are then more likely to engage in forms of maritime criminality. The
negative effects of climate change and ocean acidification on coral reefs is likely to impact
upon human systems (Cinner et al., 2012; Hoegh-Guldberg et al., 2007). The need or incentive
to engage in maritime criminal activities may be increased by the impact climate change has
on communities’ economic well-being, since maritime crime becomes a means to compensate
for insufficient or decreased revenue (Axbard, 2016; Nordqvist and Krampe, 2018; Storey,
2008) and for a decrease in well-being and poverty in general (Liss, 2013; Rahman, 2012). In
addition to poverty and pressures on economic security, climate change is also likely to impact
on states’ ability to control their territory and population (Kaye, 2012) and thus on their
capacity to prevent, control or limit conflicts and criminality (Jasparro and Taylor, 2008). In
other words, vulnerability to climate change and vulnerability to maritime criminality go hand
in hand (Cordner, 2017; Jasparro and Taylor, 2008; Kaye, 2012).
In the existing academic literature, fisheries has often been used as a key topic to
illustrate those links. Indeed, the complex impacts of climate change upon fishery combine
physical, ecological and socio-economic components (Cochrane et al., 2009). Thus, illegal
fishing has been anticipated to increase since the exhaustion of fish stocks in some areas could
lead local fishermen to explore far away waters (Cordner, 2010; Kaye, 2012) sometimes
without much consideration for jurisdictions, quotas and established rules. The movement or
shifting of fish species driven by climate change can also increase the risk of (militarized)
disputes even between states that enjoy stable diplomatic relationships (Pinsky et al. 2018). A
loose control and inefficient management of fisheries could have major costs for societies
(Allison & Kelling, 2009) demonstrating the link between the effects of climate change, bad
governance, and the possible subsequent development or strengthening of illegal fishing.
However, this is also true for other types of maritime crime. For instance, the degradation of
fisheries and socio-economic conditions in South-East Asia as a consequence of climate change
have also been proposed as factors potentially triggering incentives for piracy (Jasparro and
Taylor, 2008) alongside poverty, resource scarcities and conflicts over resources (Liss, 2013;
Samatar et al., 2010). Also, climate change impacts on economic and human security can
eventually contribute to regional migration by vulnerable populations and human trafficking
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(Jasparro and Taylor, 2008; Kaye, 2012). Affected communities, which are not themselves
engaged in criminal activities, can nonetheless support local militias engaged in maritime crime
such as piracy at the Horn of Africa (Marchal 2011) or at least tolerate their activities (Elmi et
al., 2015), although Somali pirates do not always invest in the coastal communities which
support them (Percy & Shorland, 2013).
In their seminal study on fisheries and maritime security, Pomeroy et al. (2016) explain
that there is also a feedback loop to take into account. Criminal activities at sea can in turn put
further pressures on the marine ecosystems stability and functionality through illegal fishing
(Agnew et al., 2009; Pomeroy et al., 2016) or on the blue economy and biodiversity
conservation efforts through piracy (Mazaris, 2017; Mazaris et al., 2016), which can then in
turn generate even further incentives to engage in criminal activities (Fig.1). One of the factors
explaining the increase of violence or crime is the additional pressure put by climate change or
other criminal activities on the social and ecological resilience of local communities, which are
already highly dependent on the sea for their livelihood (Pomeroy et al., 2016). The sustainable
development of coastal communities, including maritime security as a precondition for the blue
economy, may also be undermined by the illegal activities performed at or from the sea
(Bueger, 2015; Womersley, 2005; Malcolm, 2017), feeding back the loop. These various types
of pressures act synergistically, which results in a potentially exponential loop of
environmental issues and damaged ecosystems, structural pressures on the social, political and
economic systems, and maritime criminalities (Mazaris and Germond, 2018).
The feedback loop also extent to other criminal activities in a cumulative or
multiplicative way (spill-over effect). For example, illegal fishing has been recognised as a
cause of piracy at the Horn of Africa (Samatar et al., 2010), and environmental degradations
induced by oil exploitation as a cause of piracy in the Gulf of Guinea (Akinola, 2011). This
means that one type of criminal activity could not only in turn further affect natural and human
systems, but also reinforce or initiate other forms of criminality that in turn negatively affect
communities. The key vectors and structural pressures which are impacted by climate change
at the level of natural and human systems feed maritime criminality, which can in turn further
affect economic and human security feeding back social vulnerabilities (Fig.1).
This interplay between pressures, processes and structures has led other authors to focus
on the concept of vulnerability, which allows grasping the extent to which climate change
impacts on the structural elements of social, political and economic stability, and eventually on
the occurrence of maritime crime in a given population (Blasiak et al., 2017; Cordner, 2017;
Spijkers et al., 2018). Scholars agree that the vulnerability of coastal communities to the effects
of climate change is a function of three variables: a) their exposure to effects of climate change,
b) their sensitivity to these effects, reflected by their dependence on natural capital and the
technologies available to them, and c) their potential adaptive capacity, which reflects the
ability of a society to anticipate and respond to detected changes and to reduce, cope with, and
recover from the consequences of any disaster or change (Allison et al., 2009; Cinner et al.,
2012; Blasiak et. al., 2017). This means that vulnerability values would be negligible in the
case of communities that are well protected (e.g. good infrastructure), are not sensitive to such
changes or have a great capacity to mitigate the negative impacts and adapt to the upcoming
changes. According to Blasiak et al. (2017), the degree of vulnerability of a community mainly
depends on its capability to adapt. Sensitivity and adaptation to natural hazards and changes
strongly depend on a community’s socio-economic capacity to face the multidimensional, long
term impacts of climate change (Adger et al., 2005).
Climate change-induced vulnerability of fisheries seems to be unevenly distributed,
with least developed countries (mainly in Africa and Asia) along with small island states toping
the vulnerability index developed by Blasiak et al. (2017). In their discussion of the
vulnerability of coastal communities to the effects of climate change, Cinner et al. (2012) do
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not explain why communities they use as case studies are all located in ‘developing countries’.
However, climate change is also said to play a role in explaining conflicts over resources in
‘developed countries’, as for example in the case of the Northeast Atlantic mackerel dispute
(Spijkers and Boonstra, 2017). Still, the ‘developed world’ might be less sensitive to
environmental changes and have a higher capacity to adapt to the changing environment, both
financially and technologically; indeed, the vulnerability of coastal communities can be
understood in an integrated way, i.e. a combination of exposure to the effects of climate change
(physical component), capability to adapt, and pre-existing social vulnerabilities (e.g. Dolan
and Walker, 2006).
In sum, there is a burgeoning academic discourse linking climate change and maritime
security, which can form the basis for further conceptualisations of the dependencies between
the two phenomena. The main element put forwards by existing studies is the synergies
between the impacts of climate change on natural systems, pre-existing socio-economic
vulnerability of communities and the possible occurrence of maritime criminality, offering a
solid basis that can feed into mitigation and adaptation plans and strategies (Fig.1).
3. The emerging official narrative linking climate change and maritime security
In parallel with the realisation that the effects of climate change on natural systems also
negatively impact societies and human beings, climate change has been securitised in political
discourses, that is to say it has growingly been constructed and narratively represented as a
security threat by various actors, ranging from international organisations (e.g. Commission of
the EU, 2009; UN Security Council, 2007) to national agencies (e.g. US Department of
Defence, 2015a). The climate security discourse presents the effects of climate change as a
‘threat multiplier’, i.e. the impacts of climate change are said to reinforce existing threats,
possibly to a great extent. However, there is no consensus in the literature on the extent to
which climate change has actually been securitized by political actors and on the practical
implications of such a discourse in terms of policies and activities (Parsons, 2010; Scott, 2008,
2012; Trombetta, 2008; Von Lucke et al., 2014).
In this context, the dependencies between climate change and maritime security have
started to be recognised as a complex and urgent challenge by states and institutions that are
leading the current efforts to tackle maritime criminality. Some important features of the abovementioned synergies can be found in the recently released strategic or policy documents related
to maritime security. In this section, we carry out a qualitative textual analysis of such official
documents to explore the current position of climate change within the dominant maritime
security discourse. We analysed a series of indicative documents that demonstrate enough
variation. The documents were selected based on the following criteria: a) Narrative scale: they
must have the terms ‘maritime security’ or ‘maritime strategy’ in the title, b) Temporal scale:
they must be published since 2001, which is when the concept of maritime security started to
be employed with the meaning it has today (Germond, 2015), and c) Administrative scale: they
must be released by states or international governmental organisations that possess the
discursive power to set up political and security agendas.
The European Union (EU) released its Maritime Security Strategy (MSS) in 2014. This
document adopted by the Council accounts briefly for the possible links between climate
change and maritime security and stresses that it is in the interest of the member states to protect
the environment and manage “the impact of climate change in maritime areas and coastal
regions, as well as the conservation and sustainable use of biodiversity to avoid future security
risks” (Council of the EU, 2014a: 7). Potential risks include the effects of “extreme events and
climate change on the maritime transport system and in particular on maritime infrastructure”
(p.8). The subsequent Action Plan adopted in late 2014 explains that “vulnerability and
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adaptation measures” are factors to take into account to assess member states’ and the EU’s
capacities to respond to the impacts of climate change on maritime threats as defined in the
MSS (Council of the EU, 2014b: 15). The EU thus accounts for both synergies, albeit in passing
rather than in details.
In another example, the African Union’s Integrated Maritime Strategy (2050 AIM
Strategy) adopted in 2014 mentions the fact that climate change adds to the existing
overexploitation of marine resources to create instability: “the increasingly intense use of the
oceans and seas by various sectors, combined with climate change, has added to the pressure
on the marine environment” (African Union, 2012: 8). This may suggest that such pressures
might then contribute to the occurrence of maritime crime. Like for the EU, the issue is only
mentioned in passing though.
NATO’s Alliance Maritime Strategy (2011) mentions climate change but rather to
highlight opportunities: “climatic changes pose new opportunities and challenges, which may,
inter alia, allow new and economically attractive sea routes, as well as improved access to
resources” (2011: para 5). However, the document recognises that new opportunities also
means new challenges in terms of freedom of navigation, protection of critical infrastructure
and more generally marine environment protection. The paragraph on “crisis management”
focuses on military and humanitarian operations (2011, para 11) whereas risks and hazards
related to climate change are absent from the text. This could be explained by the fact that
NATO is a defence organisation, which thus primary remains focused on ‘hard’ security issues.
Turning to individual state’s narrative, France’s 2015 National Strategy for Security of
Maritime Areas devotes a specific section to the impact of climate change on maritime security.
Climate change is recognised as affecting the availability of natural resources, especially fish
(Premier Ministre, 2015: 5) and the relationship between depletion and illegal fishing is
highlighted (p.36). Populations and infrastructures are also said to be at risk due to climate
change, especially where “capacity for adaptation and resilience are limited” (p.37). Pressures
on marine resources are also considered as potential vectors of conflicts, “particularly due to
the displacement of fish resources and, consequently, illegal fishing activities” (p.37). The
effects can also cause migration, due to increasing risk of “famine or submersion of island
States and vulnerable coastlines” (p.37). Finally, this French national strategy highlights the
importance of climate change in the Arctic, with the opening of new maritime routes triggering
sovereignty claims, disputes and military activities (p.9) as well as pressure on resources (p.37).
The question of the opening up of routes in the Arctic with potential maritime security issues
has also been put forward by the UK National Strategy for Maritime Security (2014: p.26); this
is, however, the only mention of climate change in this otherwise comprehensive national
document.
In 2013, another European State with a long-established maritime tradition, extended
coastline and overseas territories, Spain, released a National Maritime Security Strategy. This
document also acknowledges that climate change is part of the “risk multipliers [that], although
not direct risks and threats to maritime security in themselves, may contribute to their
appearance” (Presidency of the Government, 2013: 20). Climate change is listed among other
such factors as “poverty, inequality, ideological extremism” that operate beyond and across
traditional jurisdictions.
The US Cooperative Strategy for 21st Century Seapower (US Navy, 2015) stresses that
“climate change-enhanced storms, rising sea levels, and coastal flooding are disproportionately
affecting many island nations”. It is then acknowledged that such impacts “may trigger social
instability and more frequent humanitarian assistance and disaster response operations” (p.6).
So, interestingly, the dependencies between climate change, human security and vulnerability
is recognised in this document, but considered within the scope of naval operations rather than
maritime security. Climate change is also mentioned in relation to the Arctic, where the melting
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of the polar ice cap creates opportunities in terms of resource exploitation and trade routes but
also challenges due to “greater maritime activity” and an increase of “the region’s strategic
importance” (p.6).
India’s Ensuring Secure Seas: Indian Maritime Security Strategy (India Ministry of
Defence, 2015) has an entire section devoted to climate change. The impacts on “human and
maritime security, with potentially major effects in the future [that] include impact on oceanic
living resources due to changes in the levels of salinity and acidity, possible inundation of lowlying coastal areas, and the loss of national territory, which force migration” are recognised.
However, the document specifies that “the magnitude of change and consequences may remain
largely speculative, their impact may be suddenly experienced, across dispersed areas” (pp.4243). This exemplifies the need for governments to engage with researchers and the private
sector so as to develop a more precise picture of the potential processes at play.
It is important to highlight the fact that important maritime security documents from
leading countries do not mention climate change at all, e.g. the US National Strategy for
Maritime Security (US Department of State, 2005) and Asia-Pacific Maritime Security Strategy
(US Department of Defense, 2015b). For its part, China’s 2017 Vision for Maritime
Cooperation under the Belt and Road Initiative, presents climate change as something
important to tackle and China will support countries along the so-called Maritime Silk Road,
e.g. with technical assistance. However, climate change is not specifically linked to maritime
security. Similarly, a comprehensive corpus linguistics analysis of the International Maritime
Organization’s (IMO) narrative (Germond and Ha, 2018) has shown that there is no direct
discursive link between climate change and maritime security, although indirect links via
migration are present, i.e. “migration” is a collocate of both “climate change” and “maritime
security” in the IMO’s textual production.
In sum, there is an embryonic official discourse linking climate change and maritime
security, but it has definitely not reached the level of a dominant discourse. In national and
international strategic documents, the links and dependencies are rather mentioned ‘in passing’
and not yet presented as a focal point that must be central to maritime security strategies,
policies and activities. Also, important documents do not even mention climate change. The
existing narrative is mainly framed within the broader discourse that links climate change and
security, considering the former as a ‘threat multiplier’. Consequently, the narrative revolves
mainly around the type of issues that may emerge from the maritime domain which is impacted
by climate change rather than on the possible links and dependencies per se. The outputs of the
scientific/academic discourse have thus only superficially been acknowledged at the narrative
scale (i.e. few mentions of the issue, limited discussions of the actual or potential dependencies)
and at the administrative scale (not all countries have documents even mentioning such links).
This illustrates the need to better inform policy makers about existing debates surrounding
these synergies.
4. Towards a research agenda for policy planning
Research can inform policy-making by focusing on two important dimensions of the link
between climate change and maritime security. Firstly, there may be synergies between the
impacts of climate change and the drivers of maritime criminality: climate change in general
and its effects on marine and coastal systems in particular affect human security in the form of
degraded or diminished access to food, health, adequate revenue and well-being (Allison et al.,
2009; Jacques and Smith, 2003). This can generate or rather strengthen incentives to engage in
forms of maritime criminality, such as illegal fishing or piracy. Here, an important aspect to
consider is the feedback loop dynamics highlighted by Pomeroy et al. (2016), which support
that climate change-induced maritime crime can in turn further degrade the environment and
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human security of affected communities or generate other forms of crime and violence (Fig.1).
The synergies between climate change and maritime security can also be understood in the
context of the blue economy. Indeed, whereas climate change poses a threat to the sustainable
development of the oceans, maritime security is a precondition for the blue economy to succeed
(investments, infrastructure, etc.).
Secondly, there may be synergies between communities’ vulnerability to climate
change and their vulnerability to maritime criminality (c.f. section 2). Here, three basic
principles stand out: a) socio-economic preconditions are central as they directly and indirectly
impact on both sensitivity and adaptation to climate change and on incentives to engage in
maritime criminality – in other words they determine vulnerability to both climate change and
maritime criminality, b) vulnerability to climate change cumulates with other structural and
socioeconomic factors explicating the incentive to engage in criminal activities and vice versa:
vulnerability to climate change and to maritime criminality reinforce each other in a cumulative
or multiplicative way, and c) communities which are vulnerable to one issue (i.e. climate
change or maritime crime) are also likely to be vulnerable to the other issue (i.e. maritime crime
or climate change).
Still, we acknowledge that there are substantial uncertainties surrounding these various
synergies, notably the quantification of the different factors (Mazaris and Germond, 2018).
Thus, the magnitude and dimensionality of these synergies could not be taken as granted and
further empirical studies are necessary. Climate science can inform on the effects of climate
change on natural and human systems, and indicators of risk such as the World Risk Index
(Birkmann and Welle, 2016) or the global Ocean Health Index (Halpern et al., 2009) can help
forecasting affected places and populations. Now, assessing vulnerability to either climate
change or maritime criminality requires using other types of indicators, such as for example
the Human Development Index, Corruption Index, etc. Such a framework for analysis
combining various such indicators, will offer theoretical grounds on which to base decisions
regarding ocean governance, marine spatial planning, the allocation of resources, etc.
5. Conclusion
In the light of our study, the multidimensional, comprehensive attribute of maritime security
constitutes a promising framework upon which the magnitude, extent and intensity of climate
change impacts on natural and human systems could be addressed. There is a complex interplay
between climate change, human security, vulnerability of communities and various other
factors explaining the occurrence of maritime crime. To better understand and conceptualise
the potential dynamics of, and synergies between, these links and dependencies is a necessary
step towards adequately informing the relevant decision-making processes. The idiosyncrasy
of local communities, the heterogeneity of the sea and land-scapes, the dynamic political and
economic conditions, raise the need for studies at local, regional and global scales towards
strengthening our conservation, management and mitigation capacities. Accounting for all the
various possible links and dependencies between climate change and maritime security is a
difficult but necessary step toward improving global ocean governance. Research on regional
dynamics (e.g. the Indian ocean), specific issues (e.g. fisheries), coastal communities’
vulnerability, or more generally the interactions between ocean/natural systems and
coastal/human systems constitutes the first step towards understanding the drivers, impacts and
multicollinearity of this complex task. Still, there is an obvious mismatch between the concerns
raised by the academic community and what is acknowledged and presented in official strategic
documents, highlighting the need to further inform policy decision-makers.
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Figure 1: Synergistic links between climate change impacts and maritime criminality
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Climate change affects natural systems, which in turn has negative impacts on human systems, which can
engender, or contribute to engender, the occurrence of maritime crimes. The proliferation of one form of
maritime crime (e.g. illegal fishing) can contribute to the emergence of another (e.g. piracy). Eventually the
occurrence of maritime crime can in turn negatively impact natural and human systems by reinforcing existing
issues such as resource scarcities, poverty and grievance.
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