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Marine protected areas (MPAs) are a conservation tool designed to adequately manage and Received 28 October 2019
protect marine resources threatened by human activity by addressing both biological and Accepted 13 December 2019
socioeconomic needs. The Irish Sea is a busy waterway under the jurisdiction of six entities KEYWORDS

(Northern Ireland, the Republic of Ireland, the Isle of Man, Scotland, England, and Wales). Within Marine protected areas;
this body of water there are almost 200 conservation designations across 111 MPA sites, with marine conservation; marine
many sites having multiple designations (national, EU, and international). Data is lacking on the ecology; ocean and coastal
effectiveness of these protected areas in reaching their conservation objectives due to sites management; biological
being inadequately monitored. The race to meet the 10% marine protected area target set by conservation; Irish Sea

the Conservation on Biological Diversity, however, may be compromising effective planning.

Do multiple designations ensure better protection of the marine environment, or is the Irish

Sea home to paper parks, offering little protection? Metadata compiled from the World

Database on Protected Areas and conservation reports from MPA managers were used to

investigate this question. The results show a positive correlation between the number of

designations of a site and the existence of a publicly available management plan. The presence

of a management plan was also linked to whether or not site assessments were conducted by

the relevant authorities, and sites having multiple designations was weakly correlated with

favourable assessment outcomes. The results of this study highlight the need to better under-

stand the requirements of national, regional and international-level conservation designations

and how they interact with each other.

Introduction Walther et al. 2002; Cardinale et al. 2012). A wide array of
methods is currently applied to manage and protect
marine resources, such as ocean zoning, regulating the
harvest of species, enforcing catch limits, and establish-
ing MPAs (Levine et al. 2015). However, MPAs are
increasingly being used for multiple goals, such as sus-
tainable fisheries and economic development (Christie
and Pollnac 2011). There is no single definition of an
MPA, and its role depends on its objectives; for example,
some MPAs serve as fisheries reserves, or boxes, which
are subjected to seasonal closures, buffer zones, or gear
restrictions (WWF 2005; Claudet 2011). MPAs can be
considered ‘statutory,” meaning they are legally desig-
nated by governments, or ‘voluntary’ for those mana-
ged by stakeholders and NGOs (WWF 2005;
Rodriguez-Rodriguez et al. 2015a).

The main priority for any MPA is the conservation
and protection of natural resources (Pomeroy et al.
2005; Claudet 2011). This involves the restoration of
damaged or overexploited areas deemed crucial to the
survival of one or more species. An MPA may also serve
to improve the relationship between humans and their
environment through the sustainable exploitation of
resources (Pomeroy et al. 2005; Claudet 2011). In other
words, they must ensure long-term conservation of

Marine life is facing increasingly serious threats due to
human activity (Halpern et al. 2008; Claudet 2011;
Fraschetti et al. 2011; Long et al. 2015). Marine pro-
tected areas (MPAs) are designed for the conservation
of marine life in the face of exploitation and other
threats related to human activity. Their effectiveness
varies, however, and may be attributed to different
factors, such as age or size (Edgar et al. 2014). MPAs
are designated at the national, regional, and interna-
tional level to achieve a set of established conservation
objectives. This paper argues that multiple designa-
tions may contribute to the effectiveness of MPAs in
reaching their biophysical goals.

Human activity directly affects marine life through
overfishing, coastal pollution, the introduction of inva-
sive alien species, and habitat destruction, with esti-
mates stating that over 60% of global fishery stocks
have already collapsed or are overexploited, and an
additional one-third are fully exploited (Halpern et al.
2008; Fraschetti et al. 2011; Nils et al. 2014). Greenhouse
gases released from the burning of fossil fuels have
caused a rise in ocean temperatures and acidification,
resulting in coral bleaching, migration of species, biodi-
versity loss, and rising sea levels (Sanderson et al. 2002;
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species and habitats while also considering ecological,
political, economic, and social outcomes. While an
MPA’s success can be measured in terms of its contri-
bution to fisheries (Ban et al. 2017), fishers tend to
oppose the establishment of MPAs (Leleu et al. 2012;
Morgan 2013; Gallacher et al. 2016). Potential benefits
may nevertheless include an increase in the abun-
dance and biomass of species within the MPA
(Abesamis and Russ 2005; Fraschetti et al. 2011; Leleu
et al. 2012; Soler et al. 2015; Gallacher et al. 2016).
Indeed, the marine and coastal environment provides
various ecosystem services: provisioning services, such
as seafood and medicines; regulating services, provid-
ing flood protection and carbon sequestration; sup-
porting services, such as nutrient cycling; and cultural
services, such as water sports and tourism (Lopes and
Videira 2013; Potts et al. 2014).

Protecting the marine environment and the ecosys-
tem services it provides is necessary for human survival
(Costanza et al. 2014), but an area does not myster-
iously become protected just because it has been
designated as an MPA. Its establishment and manage-
ment should not be taken lightly (Jameson et al. 2002).
Many MPAs have reportedly had low levels of success,
largely due to mismanagement and lack of funding
and a race to designate that has resulted in the crea-
tion of ‘paper parks’ (Halpern 2014). These parks exist
in principle without their regulations being enforced;
they are protected areas on paper only (Halpern 2014).
The failure of many MPAs may be attributed to a lack of
foresight (Halpern 2014). Before deciding to establish
an MPA, ecological and socioeconomic factors must be
considered to ensure it is successful and sustainable
(Nikitine et al. 2018). When properly managed, MPAs
are a favourable conservation tool. An MPA is consid-
ered successful when it can not only maintain or
replenish the loss of biomass of a species, but also
generate enough revenue from tourism, government
funds, and private donations, to be effectively mana-
ged and remain fully operational (Jameson et al. 2002;
Pomeroy et al. 2005).

Designation of MPAs was low until 2000 (MPAs made
up less than 0.1% of the oceans for most of the 20™
century) but has since increased by more than 10 million
km?, roughly the size of Canada (OECD 2016; Sala et al.
2018). The rise in designated sites may be attributed to
the ambitious goal set out by the Convention on
Biological Diversity (CBD) to achieve a global MPA target
of 10% by 2020 (CBD 2010; Costello and Ballantine 2015;
Orlikowska et al. 2016). In 2010, the Strategic Plan for
Biodiversity 2011-2020 and the Aichi Biodiversity tar-
gets were adopted, calling for stronger environmental
protection worldwide by setting conservation objec-
tives like the aforementioned target (CBD 2010). Aichi
Target 11 aims to protect biodiversity and ecosystem
services ‘through effectively and equitably managed,
ecologically representative and well-connected systems

of protected areas and other effective area-based con-
servation measures’ (CBD 2017). However, the CBD does
not specify how much protection MPAs must have
(Costello and Ballantine 2015; O'Leary et al. 2016).
Similarly, there has been very little progress in determin-
ing whether protected areas of any kind (marine or
terrestrial) are managed equitably (Schreckenberg
et al. 2016; UNEP-WCMC, IUCN and NGS 2018). Since
2010, the global area of MPAs has doubled, from 2.4% to
57% (CBD 2017). These figures, however, group
together three separate stages of establishing
a protected area: announcement of intent to create an
MPA; legal designation; and implementation (Sala et al.
2018). A more accurate tally of implemented MPAs by
the Marine Conservation Institute’s MPAtlas placed this
number at 4.8% in October 2019, with 2.2% considered
‘highly protected in no-take marine reserves’ (MCl 2019).

There is growing concern that the increase in MPA
designations is creating an illusion of marine conserva-
tion, as there is a lack of new data to adequately
evaluate the ecological effectiveness of MPAs (Edgar
2011; Costello and Ballantine 2015; Klein et al. 2015;
Gill et al. 2017). It is important to note that the majority
of MPAs (94%) allow fishing, and are thus not consid-
ered no-take zones, while the proportion of marine
reserves (no-take zones) amongst global MPAs is
decreasing (Costello and Ballantine 2015). Much as
there are numerous definitions for MPAs (Briggs et al.
2018), the definition of a marine reserve varies from
country to country. A marine reserve in Kenya is con-
sidered a multiple-use protected area, while in
Tanzania the same term applies strictly to fully pro-
tected, no-take areas (Wells et al. 2016). In the United
Kingdom, there are only three statutory Marine Nature
Reserves (MNRs) - Lundy Marine Nature Reserve in the
Bristol Channel, Skomer Marine Nature Reserve in
Pembrokeshire, and Strangford Lough in County
Down - and one non-statutory voluntary MNR, located
at St. Abbs in Berwickshire, of which only Lundy Island
is a no-take zone (UK MPA Centre 2007). The designa-
tion of these MNRs may indicate an increase in marine
regulations but does not necessarily correlate with
improved biodiversity conservation (Costello and
Ballantine 2015).

While many MPAs around the world were estab-
lished with biodiversity conservation as the primary
goal, whether this has been successful remains largely
untested (Edgar 2011). There is scepticism regarding
the success of MPAs and studies were conducted to
assess just how effective these conservation zones are
(Edgar 2011; Rodriguez-Rodriguez et al. 2015a, 2015b;
Alvarez-Fernandez et al. 2017; Gill et al. 2017;
Amengual and Alvarez-Berastegui 2018). A study by
Rodriguez-Rodriguez et al. (2015b) on the manage-
ment effort of 153 MPAs in the English Channel
found that most MPAs received a medium-level of
protection. The effectiveness of the designating body
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had an impact on the level of protection of MPAs: for
example, Ramsar sites were found to have low levels of
protection, while the French Réserves Naturelles
enjoyed high levels of protection (Rodriguez-
Rodriguez et al. 2015b). A study conducted by Alvarez-
Fernandez et al. (2017) on the management perfor-
mance of MPAs in the Northeast Atlantic found that
only 153 of the 550 MPAs had management plans, with
a mere 66 being actively managed. Many MPAs lack
the resources to meet the requirements for effective
and equitable management; in essence, they are
underfunded and understaffed (Gill et al. 2017;
Amengual and Alvarez-Berastegui 2018).

Edgar et al. (2014) argue that the most effective
MPAs have five key factors in common. These are
known as the ‘NEOLI" (No-take, Enforced, Old, Large,
Isolated) features, and successful MPAs present at least
four of these five factors. ‘Enforced’ refers to the imple-
mentation of rules and regulations which MPA users
must abide by to ensure the protection of a site’s
species and habitats (Edgar et al. 2014). A successful
MPA must have an effective implemented manage-
ment plan, otherwise it is simply a paper park
(Agardy et al. 2011; Edgar et al. 2014; Alvarez-
Fernandez et al. 2017). Staff and budget were also
found to be major predictors of conservation impact:
MPAs with enough capable staff had 2.9 times greater
ecological effects than those without (Gill et al. 2017).
While there is no standard format for management
plans, successful plans involve stakeholders and favour
adaptive management (Klein et al. 2015; Alvarez-
Fernandez et al. 2017; Gill et al. 2017). To improve
protected area management and evaluate their suc-
cess, protected area management effectiveness
(PAME) assessments are conducted (Leverington et al.
2010). These evaluations increase accountability, help
protected area managers to communicate with the
public, and assist in resource prioritisation (Ehler
2003; Leverington et al. 2010). Data is lacking on man-
agement effectiveness worldwide. This is particularly
true in the marine environment, where only 16% of
countries meet the global target of having assessed at
least 60% of their protected areas and 43% had under-
taken no assessments as of July 2018 (UNEP-WCMC,
IUCN and NGS 2018).

Using the number of designations as an indicator of
MPA effectiveness is a relatively new approach. While
studies have argued over the effectiveness of certain
designations or criteria (Blicharska et al. 2016; Moser
et al. 2016; Orlikowska et al. 2016; Hausner et al. 2017),
the literature is lacking in attempts to draw
a correlation between the number of designations
and effective management. Multiple designations
may increase the resilience to threats and reinforce
protection, promote sustainable development, engage
local communities in conservation, create partnerships
and attract more research and increase public

education and awareness on conservation issues
(UNEP-WCMC, IUCN and NGS 2018). This study assesses
the effectiveness of MPAs in the Irish Sea through their
number of designations and reported management
outcomes. The Irish Sea was selected because it is
a busy waterway under the jurisdiction of six govern-
ment entities, boasting over 100 MPA sites. Data on the
environmental status of the Irish Sea is lacking. The EU
Marine Strategy Framework Directive (2008/56/EC)
mandates that Member States achieve Good
Environmental Status (GES) in estuarine, coastal, and
marine environments (EC 2008). However, the UK
Department for Environment, Food, and Rural Affairs
(DEFRA)’s Marine Strategy Part One (2019) found that
GES has not been achieved or is uncertain for most
criteria in the Celtic Seas (which includes the Irish Sea).
If the UK and Ireland want to meet GES, more work
needs to be done to ensure that each country’s MPAs
are being effectively managed and achieving their
conservation objectives. This study takes a closer look
at the effectiveness of Irish Sea MPAs in meeting their
conservation goals in relation to their designations. We
hypothesise that there is a positive correlation
between the number (and type) of designations for
a given site, the existence of a management plan,
and reported achievement of conservation objectives.
In other words, this paper explores whether multiple
designations ensure better protection of the marine
environment, or if the Irish Sea is home to a suite of
paper parks.

MPA designations

Sites hosting important ecological features, such as key
species or habitats, are designated as protected areas
to ensure conservation. A designation is defined as ‘the
legal name under which the different countries desig-
nate protected areas, grounded in law, for managing
sites according to their objectives’ (Alvarez-Fernandez
et al. 2017). There are several different types of desig-
nation, depending on the reason for designation
(Alvarez-Fernandez et al. 2017). Designations may dif-
fer in their requirements, objectives, and institutional
settings (Alvarez-Fernandez et al. 2017). They may exist
at the national level, such as French Réserves Naturelles;
at the regional level, part of the OSPAR network of
North-East Atlantic MPAs; and at the international
level, which includes the Ramsar Wetlands of
International Importance.

Designations from international conventions or
treaties are transposed into national legislations, as is
the case with the European Union’s Natura 2000 net-
work (Blicharska et al. 2016; Alvarez-Fernandez et al.
2017). The Habitats Directive (92/43/EEC), whose aim is
to ‘contribute towards ensuring biodiversity through
the conservation of natural habitats and of wild fauna
and flora in the European territory of the Member
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States’ (CEC 1992), established an ecological network
of Special Areas of Conservation (SACs) entitled Natura
2000. The Birds Directive (79/409/EEC) relates to ‘the
conservation of all species of naturally occurring birds
in the wild state in the [EU and] covers the protection,
management and control of these species and lays
down rules for their exploitation’ (EC 2009). These
Special Protection Areas (SPAs) are also included in
the Natura 2000 network. Natura 2000 is different
from previous European conservation systems because
it goes beyond preventing the destruction of wildlife
and focuses on finding a sustainable equilibrium
between humans and nature (Blicharska et al. 2016).
Gaps remain, however, in research regarding socioeco-
nomic realities as they apply to MPAs and Natura 2000
sites in general (Klein et al. 2015; Blicharska et al. 2016;
Orlikowska et al. 2016; Gill et al. 2017). There is less
research conducted on marine sites than terrestrial
sites, with seabirds being the least investigated within
the Natura 2000 network (Orlikowska et al. 2016).
Large-scale conservation in Europe is challenging due
to the varying socioeconomic, political, and ecological
systems of the continent’s different countries
(Orlikowska et al. 2016). A comparative study by
Moser et al. (2016) on the EU Habitats Directive and
the IUCN Red List assessments of species conservation
found substantial discrepancies between the two, with
the Red List being overall more pessimistic than the
Habitats Directive with regards to conservation status.
In Spain, for example, species considered Endangered
and Critically Endangered by the IUCN were assessed
by the EU as Favourable (Moser et al. 2016). Between
EU member states, definitions of conservation status
can differ widely (Moser et al. 2016). For example, Red
Lists in the UK only cover Great Britain, with Northern
Ireland being included in Ireland’s assessments (Moser
et al. 2016).

Study site: the Irish Sea

The Irish Sea (Figure 1) separates the islands of Great
Britain and Ireland and has coasts on the Republic of
Ireland, Northern Ireland, Scotland, England, Wales,
and the Isle of Man, making its political boundaries
complex (O’Higgins et al. 2019). Under international
law, the UK, the Republic of Ireland, and the Isle of
Man claim territorial seas to 12 nm from the baseline,
but their Exclusive Economic Zones (EEZ) can extend
beyond their territorial seas, to 200 nm (O’Higgins et al.
2019). Formal maritime boundaries in such places as
Carlingford Lough (separating the Republic of Ireland
from Northern Ireland) have never been agreed upon
(O'Higgins et al. 2019). There are a few possible geo-
graphical definitions of the Irish Sea’s boundaries, with
the International Hydrographic Organisation (2019)
setting the northern limits of the Irish Sea at the south-
ern point of the Mull of Galloway (54°38'N) in Scotland

KEY
Irish Sea
boundaries

Scotland

Northern Ireland ~

Isle of Man

Republic of Ireland

IRISH
SEA

Wales
~ England

Figure 1. Boundaries of the Irish Sea as applied in this study.

and Ballyquintin Point (54°20'N) in Ireland. Belfast
Lough is included in the scope of this study due to
the heavy traffic that passes through Belfast Harbour,
and it is included in OSPAR’s geographical definition of
the Irish Sea (O'Higgins et al. 2019). The southern
boundary, located in St. George's Channel, joins
St. David's Head (51°54’'N, 5°19'W) in Wales to
Carnsore Point (52°10'N, 6°22'W) in Ireland (IHO 2019).

The Irish Sea covers an area of approximately
58,000 km? and, while relatively shallow, has
a maximum depth of 315 m in Beauforts Dyke in the
North Channel (JNCC, 2004). Its geology and geogra-
phical location result in a rich biodiversity, distributed
across the Irish Sea’s estuaries, cliffs, salt marshes, sand
dunes, seabed and open sea. Species include sharks,
harbour porpoises, spider crabs, dolphins, seals, sea
bass, and various species of birds. Some species of
birds, such as the arctic skua and the herring gull, are
designated Red List species under the UK Birds of
Conservation Concern review (The Wildlife Trusts
2017). In coastal habitats, species contribute to ecosys-
tem functions through their biomass, and coastal
degradation could result in the loss of dominant spe-
cies, having a severe effect on coastal and marine eco-
system services (Lockwood and Maslo 2014). Threats to
the Irish Sea’s coastal and marine ecosystems include
fishing, terrestrial runoff, invasive species, oil spills, and
climate change (JNCC 2004; Lockwood and Maslo
2014). The Irish Sea sees considerable traffic, as 80%



600 (&) C.M.SCHERE ET AL.

= England Isle of Man

Figure 2. Number of Irish Sea MPAs, by country.

of Ireland’s exports and imports pass through its ports,
which handle about 7.6 megatonnes of trade annually
with Great Britain (JNCC 2004; Aughey and Oakland
2013). Ferry services, cruise ships, and private vessels
transport over 6 million people each year, the busiest
port being Liverpool (Aughey and Oakland 2013).

The total human population residing within 10 km
of the Irish Sea’s coastline is estimated at 6 million
people, with its transport, commercial, and recrea-
tional activities employing upwards of 1.5 million peo-
ple (JNCC 2004). Adequate conservation policies are
required to protect the Irish Sea and the livelihoods
that depend on it. MPAs may be considered the most
effective tool against overexploitation, but there needs
to be a balance between biological conservation and
socioeconomic sustainability (Jameson et al. 2002;
Pomeroy et al. 2005; Agardy et al. 2011). According to
the World Database on Protected Areas (WDPA) and
the Marine Conservation Institute’s MPAtlas, which
both provide interactive and detailed maps of all
MPAs worldwide, the Irish Sea boasts 198 designations
across 112 MPA sites. These MPAs vary in their desig-
nations, from the national Sites of Special Scientific
Interest (SSSIs) in the UK to the pan-European Natura
2000 network. These designations determine the sta-
tus of conservation of each site (Table 1).

Designation and management of Irish Sea
MPAs

Each country with a coastline on the Irish Sea has
MPAs, with Wales and the Republic of Ireland desig-
nating the most sites (Figure 2). The majority of MPAs

Northern Ireland

m Republic of Ireland Scotland Wales

in the Irish Sea are designated under the EU Birds and
Habitats Directives. The implementation of the Birds
and Habitats Directives when designating MPAs varies
between countries. In the Republic of Ireland, MPAs are
specifically designated for the protection of habitats
and species in a way that some authors argue is more
reactive than in the UK, with environmental protection
generally implemented in response to current threats
rather than to prevent future ones (Hynes et al. 2014;
O’Higgins et al. 2019). The regulatory functions for
activities within marine sites in the Republic of
Ireland lie with the Aquaculture and Foreshore division
of the Department of Aquaculture, Food and the
Marine (DAFM) and the Department of Housing,
Planning and Local Government, with the National
Parks and Wildlife Service (NPWS), part of the
Department of Culture, Heritage and the Gaeltacht,
acting as a statutory consultant in relation to these
regulatory activities. In the UK, environmental protec-
tion may be considered more proactive (O’'Higgins
et al. 2019). The UK’s marine environment is managed
by an array of national and international legislation.
MPAs result from the implementation of the 2009
Marine and Coastal Access Act (the Marine Act) in
England and Wales, the 2010 Marine Act in Scotland,
and the 2013 Marine Act in Northern Ireland. These
Acts changed the framework for the management and
protection of marine activities and resources, and each
devolved administration is responsible for creating
a protected area network in their own waters
(Hawkins et al. 2016). In England, the management of
MPAs falls under the responsibility of the Marine
Management Organisation (MMO) and/or the local
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Table 1. Different types of protected area designations in the Irish Sea.

Scope Designation & Origin Ownership and purpose
National Marine Conservation Zone (MCZ) - Marine Coastal MCZs were created to protect a wide range of important marine species, habitats,
Access Act, 2009 geology, and geomorphology in the UK (JNCC 2010).
Marine Nature Reserve (MNR) - Wildlife and This is awarded by the British or Irish government to a marine area of national
Countryside Act, 1981 significance (JNCC 2010).
Natural Heritage Area (NHA) - Wildlife In Ireland, this designation is used by the National Parks and Wildlife Service for
(Amendment) Act, 2000 the conservation and protection of wildlife habitats and geosites (NPWS 2018).
Site of Special Scientific Interest (SSSI) — National Also known as an Area of Special Scientific Interest (ASSI), this is a protected area
Parks and Access to the Countryside Act, 1949 for conservation in the UK (JNCC 2010).
European Natura 2000 - Habitats Directive, 1992 Natura 2000 sites cover over 18% of the EU’s land area and almost 6% of its

International

OSPAR - OSPAR Convention, 1972

Special Area of Conservation (SAC) - Habitats
Directive, 1992

Special Protection Area (SPA) - Birds Directive,
1979
UNESCO MAB Biosphere Reserve - UNESCO, 1971

marine territory and are a network of breeding and resting sites for threatened
species and habitats. A site must be a designated SAC or SPA to become part of
the Natura 2000 network (EC 2019).

The OSPAR Convention has been working to identify threats to the marine
environment since 1972 and has been promoting the establishment of
a network of MPAs in the Northeast Atlantic (Europe) since 1998 to protect,
conserve, and restore ecosystems and prevent their degradation (OSPAR
Commission 2016).

Site designated according to the Habitats Directive and contributes significantly
to the maintenance or restoration of a natural habitat, to the coherence of
Natura 2000, and/or to the maintenance of regional biodiversity. (CEC 1992).

According to the EC (2009), this is an area classified under the Birds Directive for
the conservation of wild birds.

These are chosen by national governments and are under the sovereign
jurisdiction of the states in which they are located. Their status is
internationally recognised (UNESCO 2017).

Wetlands of International Importance (Ramsar) - Ramsar sites are designated because they meet the criteria for identifying

Ramsar Convention, 1971

wetlands of international importance (Ramsar 2014).

Inshore Fisheries and Conservation Authority (IFCA).
Natural England is the non-departmental public body
responsible for ensuring the protection of England’s
marine environment and provides conservation advice
to stakeholders and regulators. In Wales, marine man-
agement falls under the responsibility of Natural
Resources Wales (NRW). Marine Scotland is responsible
for the integrated management of MPAs in Scotland,
while Northern Ireland’s Department of Agriculture,
Environment and Rural Affairs (DAERA) sets out its
marine management plans. The Isle of Man
Government’s Department of Environment, Food and
Agriculture is responsible for its MNRs.

Methods & materials

MPA:s for this study were identified from data compiled
by the UNEP and IUCN World Database on Protected
Areas (WDPA). Considered ‘the most comprehensive
global database on terrestrial and marine protected
areas’ (IUCN 2017), it serves as a reference guide for
protected area managers, policy makers, and conserva-
tionists. The WDPA (2019) includes an MPA dataset,
which was used to select Irish Sea sites for this study.
A site is considered to be in the Irish Sea if it is located
within the Irish Sea boundaries, outlined above. The list
of sites was then cross-referenced with data from the
Marine Conservation Institute’s MPAtlas, an ‘accurate
and widely accepted tally of all MPAs’ (MCl 2019). This
cross-referencing of data ensured that all Irish Sea MPAs
were accounted for. Both the WDPA and MPAtlas pro-
vide general information on each site, including

designation type, year of designation, area, governance
type, and IUCN category.

Analyses of WDPA and MPAtlas datasheets found
gaps in available data for many sites. This study
aimed to identify and fill in these gaps, using pub-
licly available data from management and advisory
bodies. For each MPA designation, a list of conserva-
tion objectives, a management plan, and an environ-
mental assessment were required for a site to be
considered adequately managed. Conservation
objectives are usually established during the desig-
nation phase of a protected area and specify ‘the
overall target for the species and/or habitat types for
which a site is designated in order for it to contri-
bute to maintaining or reaching favourable conserva-
tion status’ (EC 2012). In addition to biophysical
objectives, management plans were also analysed
for any mention of socioeconomic factors such as
whether stakeholders were involved in the govern-
ance and management of the site. In order to com-
pile a more complete datasheet of Irish Sea MPAs,
the appropriate authorities were contacted to pro-
vide missing information. Each organisation was
asked whether the last online report was the most
recent management document available for the spe-
cific site, whether more recent management plans
were available offline or in preparation, and whether
an ecological assessment had been conducted for
key/target species (with a request for the findings,
if yes).

Existing reports of environmental assessments
conducted by the relevant authorities were used to
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determine the ecological effectiveness of Irish Sea
MPAs. Across all Irish Sea sites, these assessments
typically list the condition of each key species or
habitats as ‘favourable’ or ‘unfavourable’. There may
be further category levels to these two conditions. For
example, a population decline in the range 1.0-24.9%
in the Republic of Ireland is listed as ‘intermediate
(unfavourable)’, while in England and Scotland, eva-
luators may rank an unfavourable condition as ‘unfa-
vourable recovering,’ ‘no change,’ ‘declining,’ or
‘destroyed.” For the purpose of this study, assess-
ments were listed as either favourable (50% overall
favourable condition and above) or unfavourable
(49.9% and below). Assessments listed as ‘unfavour-
able (recovering condition)’” were considered unfa-
vourable because the population has not yet fully
recovered. The same consideration was applied to
ratings of ‘unfavourable (no change),” as key features
are either not being conserved or are being lost
(Natural England 2019). A site where target species
or habitats had more ‘favourable’ features than ‘unfa-
vourable’ ones was considered in overall favourable
condition.

The NEOLI features were applied to Irish Sea
MPAs to determine whether they could be used to
explain why some Irish Sea MPAs are more effective
than others. These were assessed in line with defini-
tions by Edgar et al. (2014): No-take (determined
from the WDPA, MPAtlas, and management plans),
Enforced (determined here by the existence of
a management plan), Old (>10 years), Large
(>100 km?), and Isolated (defined here as being
removed from human activities).

Chi-square tests were performed to ascertain
whether or not the relationships between two vari-
ables were significant (the different relationships
include: the number of designations and the exis-
tence of a publicly available management plan; the
number of designations and whether or not site
assessments were conducted by the managing
authorities; the number of designations and favour-
able assessment outcomes; and the number of sites
with Natura 2000/OSPAR designations and the exis-
tence of management plans and monitoring). The
p-values were all found to be p < 0.1. The Pearson
correlation coefficient was used to measure the
strength of any linear, bivariate associations. These
statistical models helped illustrate the relationship
between the number of designations an MPA has

and whether or not it has a management plan and
is monitored.

Results

A total of 112 MPAs were identified in the Irish Sea,
distributed between England (23), Isle of Man (10),
Northern Ireland (10), Republic of Ireland (34), Scotland
(4) and Wales (35). Four sites are located in two coun-
tries: the North Channel (Northern Ireland and Scotland),
Upper Solway Flats and Marshes (England and
Scotland), Solway Firth (England and Scotland), and
the Dee Estuary/Aber Dyfrdwy (England and Wales).
Between them, these sites had 198 designations, 61
publicly available management plans and 49 available
assessments of conservation outcomes.

An analysis of the 198 designations (Table 2) across
the sites revealed a positive correlation (r = 0.6571;
p < 0.01) between the number of designations of
a site and the existence of a publicly available manage-
ment plan (Figure 3). Sites with a single designation
were less likely to have a management plan: 39% of
single-designation sites had management plans. The
presence of a management plan was also linked to
whether or not site assessments were conducted by
the relevant authorities (r = 0.5924; p < 0.01). Having
multiple designations is weakly correlated with favour-
able assessment outcomes (r = 0.3694; p < 0.01)
(Figure 4). Overall, 76% of sites with two or more desig-
nations were found to have management plans and
76% of these sites were found to be in overall favourable
condition when assessed (66% of sites had available
assessment results). In contrast, of the just 27% of single-
designation sites which had been assessed, only 39%
were considered in favourable condition.

In a country-by-country analysis (Figures 5 and 6), only
two management plans were found for the 22 single-
designation sites in the Republic of Ireland and two
were found for its 12 multiple-designation sites (Table
3). However, almost all sites had conservation objectives
and 15 had been assessed: 13% in favourable condition
for single-designation sites and 50% for multiple-
designation sites. The UK (Table 4) has management
plans for most of its sites, although a third of single-
designation sites lack management plans and only 31%
have been assessed. The majority (96%) of UK sites with
two to four designations (28 sites) had management
plans and had been assessed (71%), while the four sites

Table 2. Number of sites with available conservation objectives, management plans, and
environmental assessments, grouped by the number of designations a site has.

Total No. sites with available No. sites with avail- No. sites where environmen-
no. conservation able management tal assessments were
No. designations  sites objectives plan conducted
One 67 63 26 18
Two to Four 41 40 31 27
> Five 4 4 4 4
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Figure 3. Relationship between the number of MPA designations and the existence of a publicly available management plan.
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Figure 4. Relationship between the number of MPA designations and favourable environmental assessment results.

with five or more designations were all found to have
management plans and been evaluated. Broken down by
individual country within the UK, two of Northern
Ireland’s three single-designation sites had management
plans and had been assessed, with one of these sites
being considered in favourable condition. Northern
Ireland’s seven multiple-designation sites all had manage-
ment plans, with 71% being evaluated and 83% of these
were considered in favourable condition. All four Scottish
sites had management plans, and all had been evaluated,
with all but one site considered in overall favourable
condition. In Wales, 20 out of its 24 single-designation
sites were found to have management plans, but only
one site had been assessed and was found to be in
favourable condition. Of the multiple-designation sites

(11 sites), all had management plans and eight had
been assessed, with the majority (80%) considered in
overall favourable condition. In England, only two of the
nine single-designation MPAs had management plans,
but seven sites had been evaluated, with 57% of sites
being considered overall favourable. In England’s multi-
ple-designation sites (14 sites), 13 management plans
were found and 11 had been assessed, with 88% of sites
considered in overall favourable condition. On the Isle of
Man (Table 5), only Ramsey Bay had an individual man-
agement plan, but no assessment was found.

Applying the NEOLI factors to Irish Sea MPAs revealed
that none of the sites could fulfil the minimum of four out
of five criteria suggested for successful MPAs. None of the
Irish Sea MPAs are no-take, despite some being



604 (&) C.M.SCHEREET AL.

35

30

25

20

15

10

Number of MPA sites with management plans

5
0 S
England Isle of Man Northern
Ireland
Number of designations m One

Republic of Scotland Wales
Ireland
& Two to Four W > Five

Figure 5. Relationship between the number of MPA designations and the existence of a publicly available management plan, by

country.

20
18
14

12

10

Number of MPA sites with favourable environment
assessments

England Isle of Man

Number of designations

: ]

Northern
Ireland

B One

Scotland

Republic of Wales

Ireland

#Two to Four W 2 Five

Figure 6. Relationship between the number of MPA designations and favourable environmental assessment results, by country.

designated marine reserves, which are generally no-take
zones and prohibit any form of extraction from the site
(e.g. fishing). Irish Sea MPAs range in size from 0.23 km?
(Coedydd Afon Menai) to 7,376 km? (West Wales Marine/
Gorllewin Cymru Forol). A total of 25 sites are greater than
100 km?, with 14 of them having multiple designations. Of
these large sites, 19 have management plans and 86%
were considered in favourable condition. The Irish Sea

being a busy waterway and, because it lacks no-take
zones, its MPAs are not isolated. Most sites (65%) have
a coastal component and even offshore sites are sub-
jected to anthropogenic pressures. The Irish Sea Front
SPA, 180 km? in area and located halfway between
Anglesey in Wales and County Down in Northern
Ireland, is under pressure from fishing activity, shipping,
and energy generation.
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Table 3. REPUBLIC OF IRELAND: Number of sites with available con-
servation objectives, management plans, and environmental assess-
ments, grouped by the number of designations a site has.

No. sites with

No. sites with No. sites where

Total available con- available environmental
no. servation management  assessments were
No. designations  sites objectives plan conducted
One 22 21 2 8
Two to Four 12 1 2 7
> Five 0 0 0 0

Table 4. UNITED KINGDOM: Number of sites with available conserva-
tion objectives, management plans, and environmental assessments,
grouped by the number of designations a site has.

No. sites with  No. sites with No. sites where
Total available con- available environmental
no. servation management  assessments were
No. designations  sites objectives plan conducted
One 36 33 24 1
Two to Four 28 28 27 20
> Five 4 4 4 4

Table 5. ISLE OF MAN: Number of sites with available conservation
objectives, management plans, and environmental assessments,

grouped by the number of designations a site has.

No. sites with  No. sites with No. sites where
Total available con- available environmental
no. servation management  assessments were
No. designations  sites objectives plan conducted
One 9 9 0 0
Two to Four 1 1 1 0
> Five 0 0 0 0

Most sites were first designated in the mid- to late-
90s (the majority in 1996 and 1999); subsequent des-
ignations occurred in the last 10 years (2010, 2018).
Sites are designated before a management plan is
developed, so some of the newer sites may be in the
process of implementing management plans over the
next few years.

There is a weak positive correlation between
whether a site is part of the Natura 2000 and/or
OSPAR networks and the existence of management
plans and monitoring (r = 0.2731; r = 0.4693;
p < 0.01). Most Irish Sea MPAs became part of the
ecologically coherent OSPAR network of MPAs during
the last decade. Where assessments had been done, it
was determined that 63% of sites were in favourable
condition since the OSPAR designation. Of the thirty-
two designated sites, thirty of them have management
plans while twenty-five have been assessed (78%). This
is close to OSPAR's overall findings: in 2016, 60% of
OSPAR sites were at least partially monitored and 77%
had partially or fully documented management plans
(OSPAR 2016).

In relation to socioeconomic issues, only 45 of the 112
sites (or 74 of 198 designations) mentioned in their
management plans or conservation objectives how an

MPA would affect surrounding communities and users
and/or provided advice on how to manage any issues
that may arise between stakeholders. For most other
sites, reports simply described how anthropogenic pres-
sures (e.g. fishing, land use, horse-riding, SCUBA diving,
dog-walking, etc.) affected target species or habitats.

Discussion

The results of this study show that multiple designa-
tions appear to have a positive effect on the biological
conservation outcomes of MPAs, but many sites are
missing management plans and/or have not been
assessed. These sites could be considered paper
parks. Both Natura 2000 and OSPAR designations are
legally-binding (OSPAR 2003; EC 2017), which may
explain why these types of sites have more manage-
ment plans than sites with only national designations.
Sites/Areas of Special Scientific Interest (SSSIs or ASSIs)
in the UK have no legal requirement for a management
plan to be in place. These SSSIs may also be managed
as part of a framework for a site’s designation under
the Birds and Habitats Directives. For example, the
management plan for Anglesey Terns/Morwenoliaid
Ynys Mon SPA (previously known as Ynys Feurig,
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Cemlyn Bay and The Skerries SPA, in Anglesey, Wales)
is applicable to Cemlyn Bay SAC, Ynys Feurig SSSI, The
Skerries SSSI, and Cemlyn Bay SSSI. Sites that are part
of the Ramsar Convention for Wetlands have usually
been designated under the EU Birds and Habitats
Directives, such as North Bull Island (County Dublin,
Republic of Ireland) or Morecambe Bay (Lancashire,
England).

The Birds and Habitats Directives require that con-
servation objectives and measures be set to determine
the type of management necessary ‘to ensure that the
species and habitat types they protect are maintained,
or restored, to a favourable conservation status
throughout their natural range within the EU" (EC
2014). Management plans are not obligatory, but are
recommended, which may explain why 96% of all sites
have set conservation objectives, but only 54% have
prepared management plans. Reports should be pro-
duced every six years for the European Commission to
monitor the progress made at each site, but whether
these reports contain ecological assessments remains
unclear. When assessing the condition of most Irish Sea
sites, it was difficult to ascertain whether an additional
designation has had a positive effect on the ecological
condition of an MPA because, in most cases, there is no
baseline data against which to compare the current
state of an MPA.

The proportion of sites with management plans in
the Irish Sea overall is brought down by the lack of
management plans in the Republic of Ireland and on
the Isle of Man. According to the NPWS, part of Ireland’s
Department of Culture, Heritage and the Gaeltacht, no
conservation management plans are being developed
for Natura 2000 marine sites. Instead, city councils may
opt to prepare a management plan for their MPAs:
Dublin City Council developed North Bull Island’s man-
agement plan, while Fingal County Council prepared
a management plan for Ireland’s Eye. The main regula-
tory functions for activities within marine sites fall under
the authority of the Aquaculture and Foreshore division
of the Department of Aquaculture, Food and the Marine
and the Department of Housing, Planning and Local
Government. Most of the Isle of Man's MNRs were
designated in late 2018 and management plans are
being developed. The Manx government’s Department
of Environment, Food and Agriculture has established
a stakeholder group to develop considerations for the
management of these sites in addition to the current
conservation objectives.

This study found that only 43% of sites have had any
kind of assessment, even though effective manage-
ment of MPAs requires not only the existence of man-
agement plans but also regular assessments to
determine if conservation objectives have been met
(Pomeroy et al. 2005; Cook et al. 2010). Addison et al.
(2015) even suggest that evaluations should be con-
ducted annually instead of the current norm of every

5-10 years. This lack of assessments in the Irish Sea
confirms findings from Australia (Cook et al. 2010)
where 60% of practitioners were found to rely on
experience rather than assessments to support their
management decisions. While managers’ judgements
of on-ground conditions can be highly accurate and
their judgements should not be disregarded as they
provide valuable qualitative data (Cook et al. 2014),
differences in interpretation by managers of what can
be described as ‘good’ conditions may compromise
this accuracy and make the reproducibility of assess-
ments difficult (Addison et al. 2015).

To support sustainable development objectives,
the integration of social sciences and ecological
research should be a priority for successful biologi-
cal conservation (Dearing et al. 2012), but research-
ers tend to divide systems into ‘natural’ and
‘human’ components and study them separately
(Redman et al. 2004; Ostrom 2009; Ban et al.
2013). Interactions between both ecological and
social factors need to be studied to be able to
identify the opportunities and barriers facing effec-
tive conservation policy implementation (Guerrero
and Wilson 2017). Ecosystems, such as those pro-
tected by MPAs, provide a wide array of services
that are necessary for human survival, in terms of
health, emotional wellness, or economics (MEA
2005; Costanza et al. 2014). This study found that
less than half of all Irish Sea MPAs considered socio-
economic issues in their conservation objectives or
management plans. Yet most Irish Sea MPAs are
part of the Natura 2000 network and should there-
fore be managed so as ‘not to exclude socioeco-
nomic activities [...] but rather to find ways for
these to operate in a way that also safeguards and
supports the valuable species and habitats present,
and maintains the overall health of natural ecosys-
tems for the benefit of society as a whole’ (EC
2014). This echoes Aichi Target 11’s aim of ensuring
equitable management of protected areas.
However, MPA networks, particularly in England,
focus more on biodiversity conservation and the
protection of rare or threatened species than on
protecting ecosystem services, but Potts et al.
(2014) argue that emphasis should be placed on
biodiversity, functioning and resilience, rather than
simply focus on a few key features. Indeed, MPAs
provide other benefits than simply biodiversity con-
servation, which should be taken into consideration
when one assesses the overall effectiveness of
MPAs, due not only to their contribution to ecosys-
tem health but to human well-being as well
(Bennett and Dearden 2014; Jobstvogt et al. 2014;
Rees et al. 2015). Wales and Scotland have taken
a more holistic and sustainable approach to conser-
vation, with the Welsh government proposing an
increase in protection of existing MPAs to focus on
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the protection of biodiversity, functioning, and resi-
lience, and the Scottish government promoting the
delivery and functioning of ecosystem services
within the context of nature conservation and sus-
tainable development (Potts et al. 2014).

The results of this study are limited by the acces-
sibility to management plans and site assessments,
if they exist at all. Even where long-term biological
monitoring exists, Addison et al. (2015) find that it
is frequently not used by protected area managers.
This seems to be because it is difficult for many site
managers to access relevant information to support
their decisions (Pullin and Knight 2005; Addison
et al. 2015, 2017). The complex governance of
MPAs in the Irish Sea — with many different autho-
rities often overseeing a single site — can make
access to information difficult. When looking into
several English MPAs where data was missing,
there was confusion between the various authorities
that oversee governance of the marine environment
in England: the MMO, the local IFCA, and Natural
England. When Natural England was contacted
regarding missing data for English MPAs, they sug-
gested we contact the MMO, who referred us to the
IFCA, who in turn explained that the missing data
could be found by contacting Natural England. In
the Republic of Ireland, three different departments
govern MPAs, with county councils also playing
a role in their management. This can make effective
management difficult. While multiple designations
can potentially make MPAs more sustainable by
improving the resilience of protected areas to exter-
nal pressures, increasing public awareness, and rein-
forcing or creating conservation partnerships, they
can make the management of a protected area
challenging when different national authorities
oversee one area (Schaaf and Clamote Rodrigues
2016).

Conclusion

The NEOLI features being insufficient to determine the
effectiveness of MPAs in busy waterways, looking at
multiple designations may be an alternative approach.
The results of this study show that the more designa-
tions a site has, the more likely it is to be effectively
managed (i.e. have an existing management plan and
present favourable conservation outcomes). Single-
designation sites tended to lack a clear management
plan and, where site assessments existed, were gener-
ally in unfavourable condition. This is perhaps because
SSSIs in the UK are not legally-binding and SACs and
SPAs under the EU Birds and Habitats Directives do not
require a management plan. More research is needed to
really understand why having multiple designations is
linked to improved conservation outcomes. Do sites
with multiple designations benefit from better human

and financial resources, leading to more effective man-
agement, or is the reverse true, namely that better
managed sites are more likely to obtain multiple
designations?

Although MPAs are only successful if they achieve
their biological conservation goals while also protect-
ing socioeconomic interests (Pomeroy et al. 2005;
Claudet 2011), this study found that few sites had
management plans or conservation objectives that
addressed their socioeconomic impacts. It is possible
that MPA managers do engage with local stakeholders
more than is captured in available management plans
and predominantly biological assessments. Qualitative
research with MPA managers could help to explore this
issue further.

The fact that multiple designations appear to be
beneficial highlights the wider importance of under-
standing the requirements of national, regional and
international-level conservation designations and
how they interact with each other. This is of particular
relevance in the current debate about Brexit. Since the
first Environmental Programme of the early 1970s, the
EU has had one of the most comprehensive and influ-
ential set of environmental policies in the world, and
the UK has been a key player in the formation of these
policies since it joined the European Economic
Community on 1 January 1973 (Boyes and Elliott
2016). If the UK leaves the EU, but decides to stay
within the internal market through European
Economic Area (EEA) membership by joining the
European Free Trade Association (EFTA), ‘the UK
would be expected to adopt the full body of EU laws,
but without the power and opportunity to influence
EU-decision making’ (Boyes and Elliott 2016). The
Habitats and Birds Directives are not included in the
EEA Agreement. If the UK decides to completely
remove itself from all European agreements, it will
nevertheless remain a signatory to international agree-
ments, such as the OSPAR Convention and the
Convention on Biological Diversity and will continue
to have to meet those commitments. Given that the
OSPAR requirements are similar to the EU’s, this may
ensure continued regional cooperation for marine pro-
tection (O’Higgins et al. 2019). All EU regulations cur-
rently protecting the environment, such as the Natura
2000 network, would likely be repealed once Brexit is
delivered, and would need to be reintegrated back
into the UK legal system (Kirkham and Shepherd
2016). This can make the future uncertain for UK
MPAs. The outcomes of this study show that not all
Irish Sea MPAs are paper parks and that the more
designations a site has, the less likely it is to be
a paper park. Designations such as the Birds and
Habitats Directives play a role in the ecological effec-
tiveness of MPAs, suggesting that these policies should
remain in force to ensure successful marine conserva-
tion in the Irish Sea.
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