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Abstract: A €1.8bn ‘blue economy’ centred on shipping, commercial fishing, offshore
energy extraction, and tourism, contributes approximately 1% toward Ireland’s GDP. A
suite of EU-level Directives, legislation, and national-level policies and strategies have
been enacted to further expand upon this productivity while simultaneously reducing
the risk of environmental damages. This paper examines the development and
implementation of marine spatial planning in Ireland, and considers its functionality
in the face of climate change impacts. Climate change will cause significant changes
in the availability and reliable delivery of marine ecosystem services, particularly
supporting and regulating services. It is important for policy makers and stakeholders
to recognise the limits of planning when faced with the uncertain, complex nature of
climate change. As such, marine spatial planning tools must be responsive, adaptive,
and support larger responses that address the sources of climate change — greenhouse
gas emissions — rather than responding to its impacts.

1. The Need for Marine Spatial Planning
1.1 Limits on Marine Natural Resource Exploitation

We are in an era of limited marine resources, unprecedented economic wealth from
exploiting those resources, and historic changes to oceans once thought both inexhaustible
and immune to human activities. The world’s marine economy is valued at approximately
€2.5tn per year, a testament to globalisation (WWF, 2015) and the rapidly growing
demands of 8.2bn people, 40% of whom live within 100km of a coast (MA, 2005).

The global demand for seafood now exceeds 167m tonnes annually, with nearly 70% of
production destined for direct human consumption (FAO, 2016). The world’s commercial
fisheries, 58% of which are considered to be fully fished while another 32% are classified
as biologically unsustainable and overfished, land 94m tonnes. The remaining demand
is being met through marine aquaculture, a €140bn industry. By 2050, the demand from
an estimated 9.8bn people (UN, 2017) is expected to rise to nearly 200m tonnes, with
aquaculture accounting for 71-117m tonnes of this production (Merino et al., 2012).
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In the European Union, seafood imports are valued at €46bn, €22bn of which is
produced outside the EU (FAO, 2016). Buoyed by low tariffs, relaxed import duties and
low operating costs, EU demand for high-value products like Atlantic salmon is being
met by extensive aquaculture operations in developing parts of the world (Barton and
Flgysand, 2010). Farmed salmon, raised in the Pacific waters off Chile, are now brought
to European markets at a lower cost than an equivalently sized, locally caught, native wild
Atlantic salmon (Bjgrndal, 2002; Lizuka and Katz, 2011; Asche et al., 2015).

Global offshore oil and gas production produces 27m barrels annually, valued at
€113bn (EIA, 2016). Technological advancements allow oil and gas exploration and
extraction to proceed in ever more challenging environments. Offshore oil and gas rigs
are operating or have been proposed for every ocean, including the Arctic (Harsem et al.,
2011) and Southern (MacDonald et al., 1988; Ward, 1998). Wells operate in waters at
least 2450m deep (Fahey, 2012). The limits of oil and gas exploration, as well as deep-
sea mining (Halfar and Fujita, 2002), hinges not on the physical limits of the deep ocean
or polar latitudes, but on market price (Arzeki et al., 2017). Offshore wind energy, led
by sectoral growth across Europe (12,631 MW capacity) is about to surpass 15,000 MW
of capacity (GWEC, 2016). Additional emerging sectors include wave and tidal energy,
although their contribution to energy production will likely remain comparatively small
for the coming 30 years (Esteban and Leary, 2012). Recognising the opportunity, Ireland
has made strides in renewable energy production. In 2012, nearly 20% of Irish energy
demand was met by renewable sources, and Ireland is now halfway (SEAIL, 2017) to
meeting a 2020 target where 40% of energy consumption is met by renewable sources
(DCENR, 2014).

Managing this resource base has been made more challenging by the scale of
globalisation, which affects research, monitoring, policy development, and enforcement
(Ostrometal., 1999; Berkes et al., 2006; Pressey et al., 2007; Aswani et al., 2018). Further,
determining sustainable exploitation levels for limited resources is no longer the sole
concern of policy makers and managers. Spatial rights and competing sectors occupying
the same space has emerged as an economic battleground. Conflicts over perceived rights
to occupy a particular space while engaged in economic activity have flared up between
sectors at every spatial scale, from the local to the global (Jones et al., 2016; Moore et al.,
2017). Addressing these spatial conflicts has become the pressing issue for managing
marine resources in the 21st century (Santos et al., 2018). Failing to do so incurs not only
economic costs, but also a range of damages to the environment and local communities
dependent upon those resources for food, energy, livelihood, and identity (Douvere,
2008; Levine et al., 2015).

1.2 Addressing Conflict over Shared Marine Spaces through Planning - The Irish
Context

Ireland is actively working to strengthen its €1.8bn ‘blue economy’ through concerted
growth across its shipping, commercial fishing, offshore energy extraction, and
tourism sectors (Vega and Hynes, 2017). This economic activity currently contributes
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approximately 1% toward Ireland’s GDP, and the nation has set a target of doubling this
contribution by 2030 (MCG, 2012), while surpassing €6.4bn in economic turnover by
2020. Such growth will further exacerbate inter-sectoral conflict over what has been
shared marine space (Qiu and Jones, 2013), requiring new planning tools to better
organise and utilise marine environments and the goods and services they provide.

One emerging policy and planning tool is Marine Spatial Planning, or MSP (Douvere,
2008; Pomeroy and Douvere, 2008; Flannery et al., 2015). MSP is based upon the lessons
and strengths of past management policy approaches that worked to secure economic
productivity without jeopardising the functionality and health of the natural systems
upon which they relied (IMP, 2012). MSP, however, is not conservation-orientated by
default, even though it can include ecosystem-based management (EBM) and integrated
management theory into the planning process (Douvere, 2008). As Qiu and Jones
(2013, 183) write, ‘MSP ultimately involves political processes that lead to the allocation
of sea space to meet social, ecological and economic objectives. How sustainability is
interpreted in such political processes thus has important implications for the outcomes
of such processes.’ Like any tool, MSP can be deployed at any particular scale, such as
promoting Ireland’s ongoing national efforts toward their ‘blue economy’ goals, and in
doing so, neglect objectives outside national-level economic metrics. (Flannery and O
Cinnéide, 2008; de Santo, 2011; Lester et al., 2013). Therefore, it is imperative that MSP
is provided with sufficiently robust tools to aid the planning process toward decisions
that engage EBM theory, are socially inclusive and equitable, and balance the needs of
economic sectors (Pinarbasi et al., 2017).

Planning and managing efforts are often restricted in their capabilities, bound on what
is knowable and acceptable, and so encumbered with insufficient flexibility and capacity
to address the uncertainty surrounding future conditions (Ludwig et al., 1993). They can
also be confounded by a lack of political will (Stead and Meijers, 2009), a governmental
preference for incremental approaches (Joneset al., 1997), and a fragmented governance
structure which reinforces a sector-by-sector approach to planning (Kelly et al., 2018).
Ireland’s recent record with managing its marine and coastal areas is uneven. Positive
developments can be seen in initial efforts to meet EU commitments and implement
MSP by 2021, although Ireland will need to be cognisant of potential shortcomings
ahead of being brought online (Brennan et al., 2014). Also, there are outstanding
questions on how comprehensive public engagement and stakeholder involvement in
the planning process should be (Gilliland and Laffoley, 2008; Flannery and O Cinnéide,
2008). Lastly, insufficient urgency toward identifying and addressing emerging issues
regarding marine areas can hamper suitably scaled planning and management (Kelly et
al., 2018). Prominently, Ireland’s Maritime Area and Foreshore (Amendment) Bill 2013,
though drafted, remains stalled in debate. The Foreshore Bill seeks to streamline the
development consent process for various activities along Ireland’s coasts, and like other
marine and coastal-focused statutes, how its implementation might affect national goals
and strategies remain unknown (Kelly et al., 2015).

This is the central challenge: how to organise marine space in an equitable, democratic
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fashion, for multiple users in such a manner as to meet a diversity of socioeconomic and
environmental goals (Jones et al., 2016). On its own, the necessary response is already
full of complexity. Systems must be considered at multiple spatial and temporal scales
(Worm et al., 2006; Tittensor et al., 2010). Economic sectors must be evaluated not
only for their own production and impacts, but also for the direct and indirect ways
their actions affect other sectors and the environment. Public support must be won and
political will girded. Socioeconomic demands of today must be balanced against long-
term ecological requirements (Santos et al., in press). The challenge becomes all the
greater when attempting to incorporate plans that address climate change impacts.

2. Planning for Climate Change

2.1 The Governance of Ecosystem Services

For Ireland, the development of MSP stems from the Maritime Spatial Planning Directive
(2014/89/EU), adopted by the European Union in 2014. The Directive views MSP as
a ‘cross-cutting policy tool enabling public authorities and stakeholders to apply a
coordinated, integrated and trans-boundary [and] ecosystem-based approach’ so as to
promote ‘the sustainable development and growth of the maritime and coastal economies
and the sustainable use of marine and coastal resources’(Recital 3).

Structured as a coordinating statutory arm, the MSP Directive is meant to better link
together legislation, policies, and strategies that are concerned with the development
and use of Ireland’s coastal and marine waters. Some, like the Common Fisheries
Policy, are sector-focused and seek to improve the reliable delivery of some marketable
good. Others, including the Marine Strategy Framework Directive (MSFD) and Water
Framework Directive (WFD), are structured around ecosystem health and functionality
targets (i.e. ‘Good Environmental Status’ in the MSFD and ‘Good Ecological Status’ in
the WFD). Their guidance is preferential toward supporting and regulating services,
rather than determining some rate of exploitation. As the MSFD notes (Article 3(5)),
the Directive’s goal is to support actions that lead to marine systems which ‘provide
ecologically diverse and dynamic oceans and seas which are clean, healthy and productive
within their intrinsic conditions, and the use of the marine environment is at a level that
is sustainable, thus safeguarding the potential for uses and activities by current and
future generations’ even if recognising that the ‘determination of good environmental
status may have to be adapted over time’ because of climate change impacts (Recital 34).
The following sections highlight the types of ecosystem services produced by the marine
environment, as discussed more fully by Peterson and Lubchenco (1997) and Doney et
al., (2012), paying particular attention to the forecasted impacts from climate change
around Ireland (Table 1).
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a. Changes in current patterns

b. Changes in weather
patterns

c. Changes in sea surface
temperatures
Sea-level rise
Storm strength and
frequency

a.

Carbon availability

b. Nutrient availability

C.

Oxygen availability

Table 1

Marine Ecosystem Services ‘ ‘ o | + |Impact Cause References

Marine Supporting Services

Biodiversity 1la,cde; 2a,b,c; 3a,b,cde Cheung et al., 2009
Ecosystem Resilience lab,cd.e; 2ab,c; 33b,c,de |Beaugrand etal, 2008
Habitat o | + 1labcde; 2ab,c; 3ab,cde |Birchenoughetal, 2015
Nutrient Cycling o 1a,b,c; 2a,b,c; 33,b,cde Wang etal, 2018

Ocean Circulation lab,cd.e; 2a,b,c; 3a,b,cde | Schmittner etal, 2005
Primary Production o 1la,b,c.de; 2a,b,c; 3a3,b,c.de | Richardson and Schoeman, 2004
Marine Regulating Services

Carbon Capture & Sequestration lab,cd.e; 2ab,c; 3ab,cde |Beaumontetal, 2014
Climate & Weather Regulation 1la,b,ce; 2a,b,c; 3a,b,cde Marshall et al., 2001
Disease Regulation o 1a,c; 2a,b,c; 33,b,c.de Edwards et al., 2006
Natural Hazard Regulation o 1la,b,c.de; 3a,cde Devoy, 2008

Waste Absorption o 1a,c; 2a,b,c; 33,b,c.de Levin and Le Bris, 2015
Marine Provisioning Services

Food o 1a,cd; 2b,c; 3a,b,c.de Cheung et al,, 2009
Genetic Resources [¢} la,cde; 3ab,cde Heath etal,, 2012

0Oil, Gas and Mineral Extraction o 1b.e; 3a,cde Burkett, 2012

Wave and Tidal Energy o | + |1ab,cde; 3a,cde Debernard et al., 2002
Wind and Solar Energy o | + 1bce;3acde Debernard et al., 2002
Marine Cultural Services

Aesthetic Values 1b,d.e; 2b,c; 3a,cde Ellis et al., 2007
Bequest Values 1a,b,c,d.e; 2a,b,c,d; 3a,b,c,de | Norton and Hynes, 2014
Recreational Values o 1la,b,c.de; 3a,b,c.de Cooper and Boyd, 2011
Spiritual Values o 1b,c,d.e; 3ab,cde Daniel et al., 2012
1. Physical Processes :2. Biogeochemical Processes 3. Ecological Processes

a. Changes in biodiversity

b. Changes in food web
dynamics

c. Changes in habitat range
Changes in population
range

e. Changes in population
vigour
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2.2 Climate Change Impacts on Marine Supporting Services

Supporting services are responsible for all life on the planet, and, therefore, are necessary
for other services to exist. Supporting services include nutrient cycling, ocean circulation,
exchange, and transport, primary production, habitats and biodiversity, and ecosystem
resilience. Proper stewardship and accounting for supporting services is the foundation
for EBM (Qiu and Jones, 2013).

Under current trends, marine biodiversity (Cheung et al., 2009; Bellard et al., 2012),
ecosystem resilience (Beaugrand et al., 2008), and ocean circulation (Schmittner et al.,
2005) will be negatively affected in the northeast Atlantic. Biodiversity will be impacted by
changes in ocean currents and sea temperatures, which will shift both habitat and species
range poleward. Species and habitats at their most southerly extent will be replaced by
more southerly, sub-tropical systems that are more tolerant of warm waters (Hiscock et
al., 2004). Changes in ocean currents will affect not just weather patterns, but also larval
transport and settlement (Bell and Shaw, 2002). Coupled with warming surface waters,
which speed the rate of larval development, larval transport is expected to be negatively
impacted due to climate change, with implications for both population vigour, year-class
survival (Hoegh-Guldberg and Bruno, 2010), and predator-prey dynamics throughout
the marine food web (Durant et al., 2007).

Environmental cycling of nutrients will also be affected by climate change (Wang et
al., 2018). There may be some moderation to the effect as there is a lack of consensus on
how anthropogenic actions are affecting the marine nitrogen cycle (Landolfiet al., 2017).
By 2050, however, human activities will dominate the nitrogen budget, further raising
the nitrogen load in coastal waters compared to the open ocean (Galloway et al., 2004).

Climate change-related impacts on habitats extend beyond poleward shifts (Cheung
et al., 2009). The predicted sea level rise will increase the amount of available subtidal
and intertidal habitats, although this does not mean that habitats will be free to expand
vertically. Successfully establishing into new areas will be dependent on a host of other
physical factors (Brooker et al., 2007). It is expected that some habitats and populations
will expand if proper substrates and slopes are available, while others will be limited in
their ability to expand due to increased wave action or loss of suitable substrate (Hiscock
etal., 2004).

2.3 Climate Change Impacts on Marine Regulating Services

Regulating services perform essential maintenance to the marine environment as well as
its associated natural and human systems. Oceans regulate climate (Marshall et al., 2001;
Beaugrand et al., 2008; Levin and Le Bris, 2015), play an essential role in the carbon cycle
(Wigley et al., 1996; Feely et al., 2009; Beaumont et al., 2014), and store wastes (Levin
and Le Bris, 2015). Natural coastal systems, such as dunes and barrier islands, protect
lands from storm and wave damage (Devoy, 2008). Other regulating services include
waste absorption and detoxification, and disease regulation.
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Under forecasted future conditions, most regulating services provided by Ireland’s
marine environment are likely to become degraded (Table 1). Carbon sequestration rates
are being slowed by a steadily acidifying ocean (Feely et al.,, 2009; Levin and Le Bris,
2015), a consequence of atmospheric CO, concentrations that have now passed 400 parts
per million (ppm) and may exceed 550 ppm by 2050 (IPCC, 2001). This affects the ability
of carbon to be transformed into calcium carbonate by calcifying marine organisms. Work
by McNeil and Matear (2008) suggests that the limits for calcification in polar and sub-
polar waters may be reached at 450 ppm. Climate change is also likely to bring more
frequent and intense storm systems toward Ireland, particularly in the wintertime (Wang
et al,, 2008). An increase in marine disease prevalence is likely from warmer surface
waters, and already stressed marine populations and habitats (Edwards et al., 2006;
Hoegh-Guldberg and Bruno, 2010).

2.4 Climate Change Impacts on Marine Provisioning Services

Provisioning services provide tangible goods from the marine environment, captured
for the continued benefit of human systems. Well-known provisioning services include
fisheries and aquaculture, as well as oil, gas and mineral resources. Renewable energy
sources (i.e., wind, wave, tidal) are non-extractive, and represent an emerging area of
provisioning services made possible by technological advancements. Finally, oceans
harbour immense genetic resources that are sought after and utilised in emerging fields
such as blue biotechnology.

Effects of climate change are expected to harm marine populations and their genetic
pool (Bellardetal., 2012; Heathetal., 2012), including those targeted by fisheries (Cheung
et al., 2012). Some of these losses may be offset by habitat expansion of sub-tropical and
mid-latitude pelagic species (Blanchard et al., 2012; Birchenough et al., 2015), although
not enough to offset losses elsewhere or meet future demand (Merino et al., 2012).
Aquaculture operations are at risk from climate change-related impacts through disease
and parasite outbreaks (Abolofia et al., 2017), as well as storm-related damage (Thorstad
etal., 2008). Oil, gas, and mineral extraction in offshore areas face similar increased risks
to storms (Burkett, 2012). Conversely, an increase in storm frequency and strength may
provide opportunities for the expansion of renewable offshore energy like wind and wave
(Debernard et al., 2002), although development locations proposed today may not be
well suited as wind and current patterns change toward 2050, or once low-priority fishing
grounds become more intensively targeted as habitats shift and productivity increases.

2.5 Climate Change Impacts on Marine Cultural Services

Finally, cultural services include intangible benefits enjoyed by individuals and
communities. Some cultural services, such as coastal and marine recreation, including
tourism, are widely enjoyed and considered to be economically valuable, non-extractive
resources. These areas also provide deep yet intangible benefits through community
identity, spiritual and religious linkages, and as a place for education and introspection.
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The aesthetic beauty of these coasts and waters can be treasured, as well as their
promise of enjoyment (Barry et al.,, 2011) and use in the future (MacLeod et al., 2002).
Where popular coastal areas are threatened by climate change impacts (Devoy, 2008),
loss of cultural services through declines in tourism are likely to occur (Cooper and
Boyd, 2011). Physical structures like seawalls and offshore wind turbines help mitigate
effects of greenhouse gas emissions and climate change-strengthened natural hazards,
yet may also negatively impact aesthetics (Ellis et al., 2007; Jin et al., 2015). Continued
degradation of coastal and marine systems will also lower bequest values (Norton and
Hynes, 2014), as future generations are bestowed a less resilient and less functional
system.

There remains some questions about the full impact of climate change on cultural
services (Hamilton et al., 2005). Some cultural services are replaceable, as tourists
simply opt for an alternate destination (Hamilton and Tol, 2007). Similarly, recreational
opportunities may be replaced as individuals switch from one pursuit to another. As a
result, a disparity may exist between the health and functionality of coastal and marine
systems and its value for tourism and recreation. Spiritual and religious services are also
unlikely to be particularly affected by climate change if the memory of a place and its
meaningfulness is sufficient (Daniel et al., 2012).

3. Accounting for Climate Change in MSP

The impacts from climate change on marine environments, and the ecosystem services
they provide, will be widespread (Hiscock et al., 2004; Harley et al., 2006; Cheung et al.,
2009; Callaway et al., 2012). Climate change has captured the attention of policy makers
since the 1992 Rio Conference, which resulted in the UN Framework Convention on
Climate Change (UNFCCC, 1992). Through Article 4(1) (d), the UNFCCC commits parties
to ‘promote sustainable management, and promote and cooperate in the conservation and
enhancement, as appropriate, of sinks and reservoirs of all greenhouse gases’ including
coastal and marine systems. Concern over climate change impacts to these systems is
highlighted by various national and EU-level regulations (see Appendix).

The MSP Directive was transposed into Irish law (S.I. No. 352/2016, since revoked
and replaced) by the Planning and Development (Amended) Act (Act No. 16 of
2018, Part 5). Thus authorised, efforts are underway to prepare, approve and submit
a national plan to the European Commission by a March 31, 2021 deadline (DHPLG,
2017). A national MSP, which must be reviewed and updated every six years while
supporting goals established by the National Planning Framework — Project Ireland
2040, is meant to provide an overarching, coordinated planning framework (Recital
15) that will help Ireland achieve public policy goals set out by the Habitats (92/43/
EEC), Water Framework (2000/60/EC), Strategic Environmental Assessment (2001/42/
EC), Marine Strategy Framework (2008/56/EC), Renewable Energy (2009/28/EC),
and amended Birds (2009/147/EC) Directives, in addition to the Common Fisheries
Policy (2371/2002; 1380/2013), Integrated Maritime Policies (COM(2007) 575;



Irish Geography 9

COM(2012) 491), and Europe Smart, Sustainable Growth Strategy (COM(2010) 2020),
EU Biodiversity Strategy 2020 (COM(2011) 244, and Adaptation to Climate Change
(COM(2013) 216) Communications. The MSP Directive is not meant to impose additional
obligations to Member States in how they may choose to pursue sectoral policies (Recital
9), but contribute to existing policies through spatial planning that ‘promote sustainable
development and identify the utilisation of the maritime space for different sea uses as
well as manage spatial uses and conflicts in marine areas’ while ‘taking into consideration
long-term changes due to climate change’ (Recital 19).

As there are little explicit statements on the matter of climate change by several of the
above listed items (see Appendix), there is a question on how well MSP can coordinate
Ireland’s actions for safeguarding its coastal and marine systems, in line with Recital 15
of the MSP Directive. Ireland’s principal response to climate change impacts is through
the Climate Action and Low Carbon Development Act (Act No. 46 of 2015), which carries
no reflexive considerations on coastal or marine systems, or planning their development
and use. These considerations are covered instead through the Act’s related mechanisms,
National Mitigation Plans (NMPs) and National Adaptation Frameworks (NAFs). NMPs
‘must specify the policy measures that Government consider are required to manage
greenhouse gas emissions and the removal of emissions at a level that is appropriate
for furthering the national transition objective’ (DCCAE, 2017, 8). In a complementary
fashion to NMPs, NAFs establish ‘the national strategy for the application of adaptation
measures in different sectors and by local authorities in their administrative areas in
order to reduce the vulnerability of the State to the negative effects of climate change and
to avail of any positive effects that may occur’ (DCCAE, 2018, 9). Both are instrumental
policy tools as Ireland pursues the National Transition Objective toward a low carbon,
climate resilient and environmentally sustainable economy through an 80% reduction
in carbon dioxide emissions (compared to 1990 levels). Of the two, NAFs will likely
contribute more fully to MSP actions regarding climate change.

Ireland’s National Planning Framework, published in February 2018, establishes
policy objectives related to climate change impacts to coastal areas through 2040. The
framework sets to ‘ensure that Ireland’s coastal resource is managed to sustain its physical
character and environmental quality’ (National Objective 41a) while also advancing
adaptation strategies to reduce the impact of sea level rise, coastal flooding, and erosion
(National Objective 41b). Objective 5 in the National Biodiversity Action Plan 2017-
2021 recognises the potential positive contribution of MSP for conserving and restoring
marine biodiversity and ecosystem services through an improved capacity to identify and
protect threatened habitats and species. MSP, through the MSP Directive and subsequent
legislation, policies, and strategies is envisaged as the coordinating arm of these efforts,
providing an integrated decision-making framework that ‘focuses on a specific area,
considers economic, environmental and social issues, encompasses all sectors, and is
forward-looking with a clearly set out vision, objectives and policies’ (DHPLG, 2017, 6).
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3.1 Reaching What MSP Can Provide

As Table 1 shows, the cumulative impacts of a changing climate will be largely negative for
Ireland’s marine ecosystem services. Some, like increased coastal damage and shoreline
erosion from winter storms, will be potentially catastrophic (Devoy, 2008). Governance
and policy responses like NMPs and NAFs expressly centred on coastal and marine
concerns will be important elements in producing a coordinated response. Yet, how much
protection can they provide? At what point should the discussion on climate mitigation
end, and turn instead to climate adaptation (Adger, 2001; Creighton et al., 2016)?

Many provisioning services underway both in Ireland’s nearshore and offshore
environments will continue to remain active toward 2050, leading to a potential risk of
increased spatial conflict between sectors (Norton et al., 2014) at the same time that the
full effects of climate change are being felt (Cheung et al., 2009, 2012; Hoegh-Guldberg
and Bruno, 2010; Johnson et al., 2018). Though there are legitimate concerns that MSP
represents just the next round of drawing ‘lines on maps’ (Crowder and Norse, 2008,
773), reducing conflict over shared space is essential if environmental and socioeconomic
objectives are to be met (DHPLG, 2017, 2018). MSP can be utilised to plan for ‘shifting
lines’ as migratory fish pathways and ecosystem boundaries become affected by a
changing climate. Such ecosystem boundaries may begin to overlap with static boundaries
like those of oil, gas, and mineral deposits or potential offshore wind energy sites, leading
to a reappraisal of how best to address emerging conflict in spaces where none had
existed before (Katsanevakis et al., 2011; Magris et al., 2014). Although schools of fish
or habitats are unlikely to recognise politically drawn borders, with sufficient precaution
to account for historical and likely future range or movement, MSP can weight decisions
on how space is shared to reduce conflict (White et al.,, 2012) while also introducing
adaptations toward climate change impacts. Such adaptability more fully incorporates
EBM approaches by extending efforts beyond the conservation of provisioning services
and toward a fuller consideration of regulating and supporting services.

There remains the concern on how well mitigation plans and adaptation frameworks
can inform planning when predicting the full scale of climate change impacts continues
to carry uncertainty (Ludwig et al., 1993; Adger et al., 2005; Keenlyside et al., 2008;
Cheung et al., 2009; Hoegh-Guldberg and Bruno, 2010; Gallagher et al., 2016). There is
a concern that piecemeal, incremental approaches have not been effective responses to
climate change (Coglianese and d’Ambrosio, 2008; van Asselt, 2014) or marine resource
management (Murawski, 2007). At the same time, developing a transformational policy
pathway requires anticipatory action that may not be politically viable (Murawski, 2007;
Eriksen et al., 2015; Gillard et al., 2016). MSP represents such a new course of action, and
its ultimate contribution to Ireland meeting future targets will depend on how closely it
is implemented compared to how it is envisaged, and whether it can comprehensively
coordinate necessary, timely responses to the various environmental and socioeconomic
pressures marine systems will face.
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3.2 Reaching What MSP Cannot Provide

Climate change is driven by the release of greenhouse gases into the atmosphere, often
far from the oceans in question. MSP is ultimately concerned with the organised planning
and use of marine and coastal systems. Securing provisioning and cultural services while
conserving regulating and supporting services is the central objective for MSP. Climate
change will affect the delivery of these services, yet in terms of limiting these impacts by
mitigating emissions by 80% by 2050, MSP serves only a supporting role for legislation
and national greenhouse gas mitigation policies. MSP decisions can support NMPs by
favouring renewable energy development or limiting offshore oil and gas production.
Yet a far broader public policy response will be necessary to address Ireland’s out-sized
contribution to greenhouse gas emissions (EPA, 2018) and difficulty in making progress
toward the National Transition Objective (Climate Change Advisory Council, 2018). At
a minimum, respecting the limits of MSP lets policy makers and sectors prepare better
through NMPs and NAFs, rather than assuming that MSP is some panacea for addressing
climate change impacts on marine and coastal systems.

Like any public policy mechanism, MSP will encounter difficulties that challenge its
capabilities and hamper its contributions toward reaching planning objectives. MSP-
aligned policies and strategies require support and compliance, and must be reviewed
for purpose. Sectoral interests will continue to dominate, given their relative priority
in economic decision-making. In turn, there is a chance that planning will prioritise
production from provisioning services while neglecting to consider regulating and
supporting services beyond aspirational language (Curtin and Prellezo, 2010), favouring
short-term growth of the blue economy while passing on the societal and environmental
implications of such development onto future generations (Lester et al., 2013; Qiu and
Jones, 2013). Such a potentiality would place any aforementioned plan in direct odds with
Article 3(5) ‘Good Environmental Status’ conditions defined by the MSFD. Therefore,
regulatory and enforcement coherence is an essential contribution if MSP is structured
to be an overarching, coordinating framework for the sustainable development and use
of Ireland’s marine environment. Currently, this coordination is not fully comprehensive
nor aligned across legislation, policies, and strategies concerned with Ireland’s coastal
and marine areas, their development, use, and ultimately stewardship.

Given that impacts associated with climate change are likely to exacerbate damages
to marine ecosystem services, properly incorporating climate change as a consideration
in MSP will be challenging. Warming oceans, changing currents, ocean acidification,
the uncoupling of crucial ecological processes necessary for primary production and
the maintenance of the marine food web will transfer and transform marine ecosystem
services (Santos et al., in press), complicating efforts to account for ‘shifting lines’.
Therefore, planning must be responsive and adaptive as the ocean changes. Lines must
be ready to be redrawn, and that means that new seeds of conflict are likely to sprout.
The ocean is a vast, complicated system whose functions and characteristics remain only
partially understood. Its uncertain nature will be further heightened by climate forcing
and feedback systems brought to ferocious life by climate change (Walther et al., 2002;
Payne et al., 2016).
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4. Conclusion

Ireland’s marine systems are stressed by a number of interacting pressures, many caused
or exacerbated by climate change. Local economic pursuits and expansion, increasing
demand for its resources, newly emerging impacts, poor land-use practices that damage
the land-sea interface and coastal zone, and disconnected, delayed policy structures that
do not provide for a fully deliberative, inclusive governance system (Flannery and O
Cinnéide, 2008) each contribute negatively to the health and productivity of the marine
environment. MSP can improve regulatory coordination, thus helping to promote EBM
goals while supporting growth of the €1.8bn ‘blue economy’ (Vega and Hynes, 2017).
Such coordination ultimately safeguards the foundation of the marine ecosystem
services Ireland enjoys for health and wealth. As such, coordinating regulatory efforts
by providing a cohesive and integrated plan is the best contribution to the much larger
work underway to address climate change through mitigation and adaptation efforts.
To do this, policy makers, sector representatives, stakeholders, and the public must
work together. Regulatory tools and incentives can be shaped through deliberations
to realise policy goals. The tools must be adaptable and incentives inclusionary, rather
than favouring one interest over another. The interest must be the collective enjoyment,
enhancement, and, ultimately successful stewardship of the marine system. Only in this
way can its ecosystem services be reliably delivered.

Ireland must collectively realise that oceans and coasts are changing. Decisions must
be made about how much change can be mitigated, and how much cannot. Resilience
will require a precautionary policy of both climate mitigation and adaptation. Embracing
responsiveness and adaptiveness in planning will lessen the pains of both.
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Appendix

EU Directives and Regulations

Maritime Spatial Planning (2014/89/EU)

Article 5(2): Through their maritime spatial plans, Member States shall aim to contribute to the
sustainable development of energy sectors at sea, of maritime transport, and of the fisheries and
aquaculture sectors, and to the preservation, protection and improvement of the environment,
includingresilience to climate change impacts. In addition, Member States may pursue other objectives
such as the promotion of sustainable tourism and the sustainable extraction of raw materials.

Common Fisheries Policy (1380/2013)
No Statement on Climate Change, Impacts, or Planning

Environmental Impact Assessment (2011/92/EU; 2014/52/EU)

Article 3(1)(a-e): The environmental impact assessment shall identify, describe and assess in an
appropriate manner, the direct and indirect effects of a project on: (a) population and human health,
(b) biodiversity, with particular attention to species and habitats protected under Directive 92/43/
EC and Directive 2009/147/EC, (c) land, soil, water, air and climate, (d) material assets, cultural
heritage and the landscape, (e) the interaction between the factors referred to in points (a) to (d).

Annex III (1)(f) Characteristics of Projects: the risk of major accidents and/or disasters which
are relevant to the project concerned, including those caused by climate change, in accordance with
scientific knowledge.

Annex IV (4) Information for the Environmental Impact Assessment Report: A description
of the factors specified in Article 3(1) likely to be significantly affected by the project... climate (for
example greenhouse gas emissions, impacts relevant to adaptation).

Annex IV (5)(f) Information for the Environmental Impact Assessment Report: The impact
of the project on climate (for example, the nature and magnitude of greenhouse gas emissions) and
the vulnerability of the project to climate change.

Conservation of Wild Birds (2009/147/EC)

No Statement on Climate Change, Impacts, or Planning

Marine Strategy Framework (2008/56/EC)

Article 3(5)(a): ‘Good Environmental Status’ means the environmental status of marine waters
where these provide ecologically diverse and dynamic oceans and seas which are clean, healthy and
productive within their intrinsic conditions, and the use of the marine environment is at a level that is
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sustainable, thus safeguarding the potential for uses and activities by current and future generations,
i.e.: (a) the structure, functions and processes of the constituent marine ecosystems, together with
the associated physiographic, geographic, geological and climatic factors, allow those ecosystems
to function fully and to maintain their resilience to human-induced environmental change. Marine
species and habitats are protected, human-induced decline of biodiversity is prevented and diverse
biological components function in balance.

Public Access to Environmental Information (2003/4/EC)
No Statement on Climate Change, Impacts, or Planning

Strategic Environmental Assessment (2001/42/EC)
No Statement on Climate Change, Impacts, or Planning

Water Framework (2000/60/EC)
No Statement on Climate Change, Impacts, or Planning

Habitats (92/43/EEC)
No Statement on Climate Change, Impacts, or Planning

Irish Legislation, Policies, and Strategies

Planning and Development (Amendment) Act No. 16 of 2018

Part 2, Section 10(2)(n): A development plan shall include objectives for climate change. (As
Amending Act No.30 of 2000, and referencing 2014/52/EU EIA reporting requirements).

Part 5, Marine Spatial Plans — Section 69(2)(a-d): The objectives of the marine spatial plan shall
be: (a) to analyse and organise activities in the maritime area for the purpose of achieving ecological,
economic and social priorities, (b) to establish a national strategy for Government in relation to the
strategic planning and sustainable development in the maritime area, (c) to apply an ecosystem
based approach for the purpose of supporting proper planning and sustainable development in the
maritime area, and (d) to encourage the colocation of relevant activities and developments in the
maritime area.

National Planning Framework 2018 - Project Ireland 2040

Integrated Land and Maritime Planning National Objectives 41a-b: Ensure that Ireland’s
coastal resource is managed to sustain its physical character and environmental quality. In line with
the collective aims of national policy regarding climate adaptation, to address the effects of sea level
changes and coastal flooding and erosion and to support the implementation of adaptation responses
in vulnerable areas.

National Adaptation Framework 2018

Sectoral Adaptation Planning (p.69): Departments should also cooperate in other adaptation-
relevant areas that may not come under their direct remit but that may, nonetheless, require their
input and advice. This is particularly relevant in areas such as flood risk management, critical
infrastructure, marine and coastal issues and emergency planning.
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National Mitigation Plan 2017

National Planning Framework (p.29): A strong spatial plan will also help to prioritise the
development of crucial infrastructure such as public transport that can deliver optimum national
benefits in relation to the national transition objective for 2050. The integration of climate change
adaptation and mitigation considerations into development plans will also help to sustain the
momentum for addressing climate change that currently exists within the Local Government sector.

National Biodiversity Action Plan 2017 - 2021

Objective 1 - Mainstream biodiversity into decision-making across all sectors: The
development of a sectoral adaptation plan for Biodiversity in line with the Climate Action and Low
Carbon Development Act 2015 will address the requirements necessary to improve the resilience of
biodiversity to climate change.

Objective 5 — Conserve and restore biodiversity and ecosystem services in the marine
environment: The development and implementation of effective Marine Spatial Planning for
Ireland’s coastal zone and EEZ waters will assist in the identification and improved protection of
threatened habitats and species in accordance with the EU Maritime Spatial Planning Directive
(2014/89/EU) and MSFD.

Statutory Instrument No. 352 of 2016 — EU (Framework for MSP) Regulations
2016 (since revoked and replaced by Planning and Development (Amendment)
Act 2018)

Statutory Instrument No. 544 of 2014 - EU EIA and Appropriate Assessment
(Foreshore) Regulations
No Statement on Climate Change, Impacts, or Planning

Foreshore Acts No. 12 of 1933 Revised 2011, Proposed Amendment Bill 2013
No Statement on Climate Change, Impacts, or Planning

Harnessing Our Ocean Wealth, Marine Coordination Group 2012

Goal 2 - Healthy Ecosystems: Our goal is to protect, preserve and, where possible, restore our
rich biological diversity and ecosystems. We need to proactively manage our living and non-living
resources in harmony with those ecosystems, so that they continue to provide essential monetary
and non-monetary goods and services (e.g. food, climate, health and well-being). Protection of our
marine ecosystems and compliance with environmental legislation are essential components of our
ecologically sustainable future and need to be seen as an essential enabler for a thriving maritime
economy.

Statutory Instrument No. 600 of 2001 - Planning and Development Regulations
No Statement on Climate Change, Impacts, or Planning



