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A B S T R A C T   

The Convention on Biological Diversity (CBD), to which 196 countries including the UK are 
contracting parties, set out 20 Aichi Biodiversity Targets to be met by 2020. Elements of Aichi 
Target 11 call for at least 17% of terrestrial land and inland water to be protected and effectively 
managed by 2020. Each national government is requested to report progress against this goal in 
national reports submitted at intervals to the CBD, and these are used as the basis of reporting 
towards the 17% target. Figures reported for the UK’s protected area coverage are inclusive of a 
wide range of levels of designation, management and condition. Here, we examine the protection 
given to sites under UK legislation and designations as a case study. We find that although 28% of 
UK land is reported by the UK government to be protected, only 11.4% of land area falls within 
protected areas designated primarily for nature conservation. Condition monitoring indicates that 
at most 43–51% of protected areas in the UK are currently in favourable condition, which sug
gests as little as 4.9% of UK land area may be effectively protected for nature. However, estimates 
of protected area coverage vary greatly depending on the types of protected areas considered 
‘effectively protected’ as measured by management category and site condition. Taking the UK as 
an example of a country that has reportedly met the target, we suggest that global progress may 
have been overestimated, and that future targets and indicators need to focus on the quality as 
well as quantity of protected areas.   

1. Introduction 

Protected areas are the cornerstone of international site-based conservation (Di Minin and Toivonen, 2015; Hockings, 2003; Leroux 
et al., 2010; Schulze et al., 2018), formed a key pillar of the Convention on Biological Diversity (CBD) Strategic Plan for Biodiversity 
2011–2020 (Convention on Biological Diversity (CBD), 2010) and are mentioned within Article 8 of the convention itself (CBD, 1992). 
However, protected areas vary substantially in the degree of protection they afford species and ecosystems (Craigie et al., 2010; 
Geldmann et al., 2013), in the effectiveness of their management (Coad et al., 2015; Geldmann et al., 2018) and in the priority they 
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afford biodiversity conservation versus other land uses (Coetzer et al., 2014). It is important to understand these nuances in order to 
avoid generalised national statistics impeding international comparison and scrutiny of national commitments to conservation goals. 

To implement the Strategic Plan for Biodiversity, Aichi Target 11 states that “By 2020, at least 17 per cent of terrestrial and inland 
water, and 10 per cent of coastal and marine areas, especially areas of particular importance for biodiversity and ecosystem services, 
are conserved through effectively and equitably managed, ecologically representative and well connected systems of protected areas 
and other effective area-based conservation measures, and integrated into the wider landscapes and seascapes” (CBD, 2010). Target 11 
is one of only five targets that have been partially achieved (none were fully achieved) by 2020, with only the elements related to total 
coverage (protecting 17% of land and 10% of coastal and marine areas) being achieved (Secretariat of the Convention on Biological 
Diversity, 2020). It has been argued, however, that this is due to a focus on increasing the protected area estate, without increasing 
genuine protection status (so-called ‘paper parks’) (Di Minin and Toivonen, 2015) and while ignoring biodiversity decline within it 
(Brooks, 2014; Watson et al., 2016). Progress towards Target 11 has itself been highly variable between countries (Leadley et al., 2014) 
and a recent assessment revealed that approximately half of countries showed little or no progress towards achieving 17% terrestrial 
area coverage (Buchanan et al., 2020). Furthermore, 86.5% of countries for which data were available showed little or no progress 
towards assessing protected area management effectiveness (Buchanan et al., 2020). 

National governments report on their progress towards achieving Aichi Target 11 directly to the Convention on Biological Di
versity, but they also provide data to the World Database on Protected Areas (WDPA). The WDPA an open and accessible database 
which is used by many diverse end users for measuring progress against Aichi Target 11, with thousands of views and data downloads 
each month (Bingham et al., 2019). The Protected Planet website which hosts the database includes an Aichi Target 11 dashboard with 
indicators representing all of the elements of the target (UNEP-WCMC and IUCN, 2020). Spatial data on site boundaries form an 
important part of this database, not least because designated sites often overlap, with around a quarter of all protected area extent 
having multiple designations (Deguignet et al., 2017). The WDPA method of calculating protected area coverage involves some 
filtering of sites based on their status, and then dissolving the site boundaries to form a single protected area layer with no overlaps, 
from which coverage statistics are calculated (UNEP-WCMC, 2019). However, this method does not account for differences between 
overlapping protected area management categories, governance types and effectiveness, which makes it more difficult to accurately 
measure progress against these other elements of Aichi Target 11. 

To track progress towards site-based conservation targets such as Aichi Target 11, it is essential to have a globally consistent 
definition of what constitutes a protected area. The CBD adopts the IUCN definition of a protected area (CBD, 2008) as “a clearly 
defined geographical space, recognised, dedicated and managed, through legal or other effective means, to achieve the long-term 
conservation of nature with associated ecosystem services and cultural values” (Dudley, 2008; Lopoukhine, 2012). Within this defi
nition, there is scope for significant variation in factors such as management, governance and human use of sites. As such, the IUCN 
Protected Area Management Categories (hereafter IUCN categories) were established as a global framework, recognised by the CBD, 
for categorizing the variety of protected area management types and conservation objectives encompassed by the broader definition 
(Dudley, 2008; Dudley et al., 2010). 

Although not intended to be hierarchical, the IUCN typology spans sites ranging from the largely natural to the more heavily 
modified, with category Ia (Strict Nature Reserve) and category Ib (Wilderness Area) the most natural, followed by category II (Na
tional Park) and category III (Natural Monument or Feature), then category IV (Habitat/Species Management Area) and VI (Protected 
Area with Sustainable use of Natural Resources) through to category V (Protected Landscape/Seascape) sites which have the least 
natural conditions of all (Dudley, 2008). There is also variation in how strictly sites are protected, with category I-IV sites more strictly 
protected than those in categories V and VI (Dudley, 2008). Note, importantly, that UK ‘National Parks’ (below) do not correspond to 
IUCN category II National Parks above, rather they are currently considered to come under category V (Protected Landscape/Sea
scape). In all cases however, nature conservation must be the primary management objective in order to qualify as an IUCN Protected 
Area (Dudley, 2008). The Programme of Work on Protected Areas (PoWPA), called on Parties to the CBD to apply the IUCN definitions 
and categories to their protected areas (Dudley et al., 2010). 

The UK was one of the first countries to systematically assess its designated sites against the IUCN protected area definition, through 
the Putting Nature on the Map (PNOTM) project (Crofts et al., 2014; IUCN NCUK, 2012). At that time, there were 14 nationally 
recognised terrestrial designation types in the UK, of which only 6 were considered to meet the IUCN protected area definition (Crofts 
et al., 2014). Those meeting the definition were Areas of Outstanding Natural Beauty (England and Wales only), Areas of Special 
Scientific Interest, National Parks, National Nature Reserves, Sites of Special Scientific Interest, and Privately Protected Areas managed 
by NGOs, whilst Areas of Outstanding Natural Beauty (Northern Ireland), Forest Parks, Heritage Coasts, Local Nature Reserves, Na
tional Scenic Areas, Regional Parks, Local Wildlife Sites and Privately Protected Areas managed by individuals or Voluntary Reserves 
were not considered to qualify. In addition, seven international designations were recognised, of which six met the IUCN definition. 
These were Wetlands of International Importance, designated under the Ramsar Convention, UNESCO Biosphere Reserves and World 
Heritage Sites (natural and mixed) and Special Areas of Conservation (SACs), Sites of Community Importance (SCIs) and Special 
Protection Areas (SPAs), designated under the European Habitats (Council Directive 92/43/EEC) and Birds (Directive 2009/147/EC) 
Directives respectively and collectively known as Natura 2000 sites. Sites of Community Importance (SCIs) are equivalent to SACs but 
approved and designated at the EU-level, usually as a precursor to being formally designated by the government of each country. 
UNESCO Geoparks, although internationally designated, were not considered to meet the IUCN protected area definition. 

Although assessed against the IUCN protected area definition, some designations were not assigned IUCN categories as part of the 
PNOTM, including those which were missing from the WDPA at the time. Natura 2000 sites have subsequently been added to the 
WDPA with an IUCN category of “not reported”, although in a review of protected area approaches across the European Union, Natura 
2000 designations in the UK are listed as category IV (Underwood et al., 2014). Underwood et al. (2014) also assigned IUCN categories 
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to other designations that were present in the WDPA at the time, but which were not classified as part of the PNOTM project. These 
include Wetlands of International Importance (Ramsar Sites) as category IV, World Heritage Sites (natural and mixed) as category III 
and Biosphere Reserves as category VI. The majority of sites assessed by PNOTM were classified as either category IV or V, with a small 
number of sites classed as category Ia, II or III. 

In reporting to the CBD on Aichi target 11, the Joint Nature Conservation Committee (JNCC), on behalf of the UK Government, 
states that 28% of UK land area is protected (JNCC, 2019a, 2019b). However, that figure is based on a particular interpretation of 
designations as highlighted above and may overestimate the area of land currently protected. The reported UK figure of 28% also does 
not take account of the effectiveness of the protection and includes large areas of land which may not meet the IUCN definition of a 
protected area because nature conservation is not the management priority. Here, we reassess UK terrestrial protected area coverage 
following PNOTM guidance and consider the make-up of the UK protected area estate in terms of the areas of land under different IUCN 
categories, before incorporating an assessment of the effectiveness of protection based on standardised condition monitoring data. In 
addition to enabling an assessment of the robustness of the reported 28% figure quoted for protection of UK land, we can use the UK, 
for which there are relatively abundant data on extent and efficacy of protection, as a case study to assess how well the figures on areal 
protection reported to CBD may reflect the level of protection of land for nature conservation globally. 

2. Materials and methods 

2.1. Protected area coverage 

Protected area boundaries were downloaded from www.protectedplanet.net (UNEP-WCMC and IUCN, 2020). Polygons were 
generalised using a tolerance of 100 m to reduce the spatial complexity of the analysis. This was considered appropriate given the 
varying levels of detail and accuracy with which the sites were originally digitised. Terrestrial (n = 10,278) and coastal (n = 1 082) 
protected areas were included in the analysis, ‘clipped’ to the UK coastline based on the GADM database (Global Administrative Areas, 
2012) and re-projected to Mollweide equal area projection. Marine designations (n = 477) were excluded from the analysis, with the 
assumption that parts of marine protected areas crossing above the mean high-water line do not confer terrestrial protection. 

Designations identified in the PNOTM report as not meeting the IUCN definition of a protected area were removed from the analysis 
and IUCN category entries of “not reported”, “not assigned” or “not applicable” replaced with values following Underwood et al. 
(2014) such that SPAs, SACs and Ramsar sites were assigned to category IV, World Heritage Sites (natural or mixed) to category III, 
UNESCO-MAB Biosphere Reserves to category VI and any National Nature Reserves without a category assigned to category IV. All 
other sites retained the IUCN category assigned to them in the WDPA. 

Polygons were then dissolved according to their IUCN category to create a single polygon feature per category and clipped such that 
in cases of overlapping areas, the ‘highest’ category was given priority, with categories ordered Ia (‘highest’), II, III, IV, VI, V (‘lowest’). 
Although the IUCN categories are not strictly hierarchical in this way, this was considered appropriate to avoid double-counting of 
areas and ensure that ‘higher’ categories, generally indicative of stricter protection and more natural conditions and less common 
within the UK, were not masked by more widespread, less strict designations. Total coverage, and coverage within each IUCN category, 
were then calculated as percentages of the total terrestrial area of the UK, as measured from the GADM administrative boundary. 

2.2. Effectiveness of protection 

As a measure of the effectiveness of protection, we used condition monitoring data collated for the UK for SSSIs/ASSIs, SACs/SCIs 
and SPAs by JNCC, downloaded from JNCC Resource Hub (2020). Condition monitoring follows a Common Standards Monitoring 
protocol, originally based on a six-year monitoring cycle (JNCC, 2003) and uses a standard condition typology, with condition classed 
as ‘favourable’, ‘unfavourable’, ‘partially destroyed’ or ‘destroyed’. Additionally, a trend indicator of ‘maintained’, ‘recovered’, 
‘recovering’, ‘no change’ or ‘declining’ may be applied (JNCC (on behalf of the Common Standards Monitoring Inter-agency Working 
Group), 2019). In England, condition is reported based on mapped management units whereas in Scotland, Wales and Northern 
Ireland, it is reported against the unmapped ‘features’ (i.e. habitats or species) for which a site is designated. In reporting to the CBD, 
JNCC combines these condition assessments using an area-weighted method to give overall figures for the UK (JNCC, 2019). 

To estimate the area of UK land effectively protected, we used data from the UK Biodiversity Indicator C1c (JNCC, 2020) on the 
percentages of SSSIs/ASSIs, SACs and SPAs reported as ‘favourable’ or ‘unfavourable recovering’ and multiplied these by the total area 
covered by protected area designations in UK. We did this both for all designations meeting the IUCN definition of a protected area 
(categories I-VI) and for the more strictly protected designations (categories I-IV only). 

Additionally, SSSI condition assessment data for Scotland were downloaded from Scotland’s Environment Web (SEPA, 2020). SSSIs 
in Scotland comprise a mixture of category III (n = 339) and category IV (n = 1 083) sites, in contrast with the rest of the UK where 
SSSIs and ASSIs are all listed as category IV. This allowed us to use the Scottish SSSI condition data to investigate whether condition of 
sites varied between categories, by calculating the percentage of features within each category belonging to each condition type. 

3. Results 

3.1. Protected area coverage 

As of December 2020, there were 10,278 terrestrial and 1 082 partially terrestrial (coastal) protected areas in the UK recorded in 
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the WDPA. Together, these covered a terrestrial area of 70,054 km2 or 28.54% of UK land area. However, when designations not 
meeting the IUCN definition of a protected area were excluded, coverage was reduced to 61,147 km2 or 24.96% of UK land area. This 
difference was largely due to exclusion of National Scenic Areas in Scotland and Areas of Outstanding Natural Beauty in Northern 
Ireland (Table 1; Fig. 2). 

The UK contains sites belonging to all IUCN categories except category Ib (Wilderness Areas). However, categories Ia, II, III and VI 
together make up less than 1% of UK land area; the remainder comprising category IV (Habitat/Species Management Area) and V 
(Protected Landscape) sites accounting for 10.6% and 13.6% of UK land area respectively (Table 1; Fig. 2). Most of the areas assigned 
to category IV were designated SPAs and SCIs (Natura 2000 sites) and SSSIs/ASSIs, whilst AONBs (in England and Wales) and UK 
National Parks made up the majority of category V areas (Table 1). The total area covered by sites in categories I – IV, those in the 
stricter protection categories, is 27,806 km2 or 11.35% of UK land area (Fig. 1). 

3.2. Effectiveness of protection 

Standardised assessments of the effectiveness of protected areas were available for SSSI/ASSI, SAC and SPA designations only. The 
percentage of areas reported by JNCC to be in ‘favourable’ condition, and hence assumed to be effectively protected, in March 2020 
was 50.17% for SSSIs/ASSIs, 42.84% for SACs and 51.48% for SPAs. These figures do not account for overlap between designations, 
and so are not necessarily independent. Extrapolation of these condition assessments across the whole UK protected area estate 
(categories Ia-VI) suggests that 12.52%, 10.69% or 12.85% (based on SSSI/ASSI, SAC or SPA figures respectively) of UK land area is 
effectively protected. Extrapolation of the favourable condition figures for SSSI/ASSIs, SACs and SPAs only to sites in the stricter 
protection categories (categories Ia-IV) would further reduce these estimates to 5.69%, 4.86% or 5.84% of UK land effectively 
protected. 

The percentage of areas reported by JNCC to be in ‘unfavourable recovering’ condition in March 2020 was 34.51% for SSSIs/ASSIs, 
30.83% for SACs and 27.03% for SPAs. If a broader definition of effective management were applied, so as to additionally include these 
areas, then extrapolating to all designations (categories Ia-VI) as above would give estimates of 21.14%, 18.39% or 19.60% of UK land 
area effectively protected. Considering only sites in the stricter protection categories (categories Ia-IV) would give estimates of 9.61%, 
8.36% or 8.91% of UK land area effectively protected. 

The percentage of features assessed as in ‘favourable’ or ‘unfavourable’ condition on SSSIs in Scotland varied between category III 

Table 1 
UK protected area designations from the WDPA (World Database of Protected Areas) and their IUCN categories assigned following Crofts et al. (2014) 
and Underwood et al. (2014). Areas for individual designations do not take account of overlaps between designations. Total areas for IUCN categories 
account for overlaps both within and between categories. Where overlapping designations with different IUCN categories exist, the area was included 
in the ‘highest’ category, with categories ordered Ia (‘highest’), II, III, IV, VI, V (‘lowest’) and lastly NA, where the designation does not meet the IUCN 
definition of a protected area. I to IV are designations in the stricter protection categories. Area statistics are given to the nearest km2, while per
centage of the UK’s land area is given to 2 decimal places.  

IUCN 
category 

Designation Area in 
km2 

Total category Area in 
km2 

% of UK Land 
Area 

Ia Nature Reserve 9 9 < 0.01 
II Nature Reserve 339 1305 0.53 
II National Nature Reserve 1243 
III Nature Reserve 1 571 0.23 
III National Nature Reserve 12 
III World Heritage Site (natural or mixed) 22 
III Site of Special Scientific Interest 549 
IV Wildland reserve 192 25,922 10.58 
IV National Nature Reserve 262 
IV Nature Reserve 924 
IV Area of Special Scientific Interest (NI) 999 
IV National Nature Reserve 1097 
IV Ramsar Site, Wetland of International Importance 4687 
IV Site of Community Importance (Habitats Directive) (including Special Areas 

of Conservation) 
13,007 

IV Special Protection Area (Birds Directive) 16,151 
IV Site of Special Scientific Interest 19,729 
VI Nature Reserve 30 27 0.01 
VI UNESCO-MAB Biosphere Reserve 226 
V Nature Reserve 1338 33 315 13.60 
V Area of Outstanding Natural Beauty (England and Wales) 19,714 
V National Park 23,038 
NA Voluntary Reserve 1 8759 3.58 
NA Local Nature Reserve 442 
NA Regional Park 438 
NA Heritage Coast 1550 
NA Area of Outstanding Natural Beauty (NI) 3142 
NA National Scenic Area (Scotland) 10,076  
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Fig. 1. Designated sites in the UK with IUCN categories assigned following Crofts et al. (2014) and Underwood et al. (2014). Dark grey areas 
indicate sites recorded in the WDPA (World Database of Protected Areas) but with designations assessed as not meeting the IUCN definition of a 
protected area. Where overlapping designations with different IUCN categories exist, the ‘highest’ category is shown, with categories ordered Ia 
(‘highest’), II, III, IV, VI, V (‘lowest’). The dashed line on the inset bar indicates the 17% coverage target from Aichi Target 11. 
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and category IV sites (Fig. 2). On category III sites, 418 out of 505 features assessed (82.8%) were recorded as either ‘favourable 
recovered’ or ‘favourable maintained’, compared to 1 876 out of 3 182 features assessed (59.0%) on category IV sites (Fig. 2). Some 66 
out of 505 features assessed (13.1%) on category III sites, and 923 out of 3 182 features assessed (29.0%) on category IV sites, were 
recorded as ‘unfavourable no change’, ‘unfavourable declining’ or ‘partially destroyed’ (Fig. 2). 

4. Discussion 

Our assessment of the extent of land effectively protected for nature conservation in the UK varied greatly depending on the types of 
protected areas considered and the definition of ‘effectively protected’, as measured by the condition of sites. The most conservative 
estimate, considering only more strictly protected and more natural areas (categories Ia-IV), and estimating effective protection based 
on the percentage of features in ‘favourable’ condition, suggests that as little as 4.9% of UK land area could be considered effectively 
protected. However, including all IUCN categories and estimating effectiveness based on features in both ‘favourable’ and ‘unfav
ourable recovering’ condition, would suggest up to 21.1% of UK land cover may be effectively protected. This latter assessment was the 
only one in which the UK was found to meet the 17% coverage target set out in Aichi Target 11. We suggest that this latter figure is at 
best optimistic, as it assumes that ‘unfavourable recovering’ areas are all recovering and that the condition of these Category IV 
protected areas which are monitored is a suitable proxy for condition of unmonitored Category V protected areas. 

Calculations of protected area extent within different categories were complicated by the high level of spatial overlap between 
protected areas with differing designations. For example, many areas designated as National Parks and AONBs (category V) are also 
designated as SPAs or SACs as part of the European Natura 2000 network (category IV), which in turn are usually nationally designated 
as SSSIs/ASSIs (Categories III and IV). Overlapping protected area designations are not unique to the UK, but occur across the world 
(Deguignet et al., 2017). It is essential to take these spatial overlaps into account in order to avoid double counting and over-estimation 
of the coverage of protected areas, but moreover to understand management objectives and effectiveness across a complex protected 
area network. This presents a particular challenge in countries where not all protected area boundaries are mapped. As of December 
2020, 7.81% of sites in the WDPA were represented by single point locations only (UNEP-WCMC and IUCN, 2020). 

A common criticism of the focus on areal coverage as the headline indicator for Aichi Target 11 is that it includes sites that are not 
well managed for nature and those that are in poor condition (Boitani et al., 2008; Leroux et al., 2010; Locke and Dearden, 2005). 
Progress may therefore be artificially inflated without delivering meaningful conservation outcomes i.e. ‘paper parks’ (Di Minin and 
Toivonen, 2015; Visconti et al., 2019; Watson et al., 2014). In our analysis, the greatest source of variation in our estimates of the 
extent of land effectively protected comes from the condition assessments, specifically whether sites in ‘unfavourable recovering’ 
condition indicate effective protection. ‘Unfavourable recovering’ condition status indicates that a site or feature fails to meet the 
standards but has appropriate management in place that will achieve those standards. Data from the UK Biodiversity Indicator C1c on 
the condition of protected areas shows little change in the percentage of sites recorded as in ‘favourable’ or ‘unfavourable recovering’ 
condition over the last 10 years (JNCC, 2020). This could call into question whether these sites have appropriate management in place 
for their recovery, or it may simply be a reflection of the infrequency of site monitoring. 

The Common Standards Monitoring protocol originally set out a six-year monitoring cycle, but recent changes now allow less 
regular site checks (JNCC (on behalf of the Common Standards Monitoring Inter-agency Working Group), 2019). Indeed, some 78% of 
English SSSIs have not had a site visit to monitor their condition in the last six years (since 2015) (Pow, 2021) and 52% of Scottish SSSI 
features had not been monitored in the six year period between 2013 and 2019 (Gougeon, 2019). 

Fig. 2. Condition of features on category III and category IV SSSIs in Scotland.  
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In Scotland, we found evidence of differences in condition between sites in different IUCN categories, with features on category III 
SSSIs (natural monuments or features) more likely to be in ‘favourable’ condition than features on category IV SSSIs (habitat/species 
management areas) (Fig. 2). This is not to suggest causality, but points to a correlation between IUCN categories and site condition, and 
highlights the need for metrics of effectiveness that are representative of all types of protected areas. 

Although the IUCN protected area categories are not strictly hierarchical, categories V and VI are described as less strictly protected 
than categories Ia-IV, and category V is described as representing the least natural conditions (Dudley, 2008). It is notable that over 
half of the area of land designated in the UK falls under category V designations only; the majority of this in National Parks and AONBs 
(in England and Wales). Without the contribution of these sites, coverage of UK land area would be just 11.35%. Category V protected 
areas have been shown to be under greater pressure than sites in any other category globally (Jones et al., 2018) and in England, the 
condition of SSSIs inside National Parks was found to be worse than those outside National Parks, with just 26% of the area of SSSIs 
inside National Parks in ‘favourable’ condition, compared to 44% outside (Cox et al., 2018). In 2015 the UK’s National Parks, AONBs 
and World Heritage Sites were listed as ‘downgraded’ on the protected area downgrading, downsizing, and degazettement (PADDD) 
tracker following a government decision to authorise hydraulic fracturing (‘fracking’) for natural gas beneath them in England and 
Wales (Kroner et al., 2019), a decision which has since been overturned on safety grounds. 

The term ‘National Park’ has been applied differently in different countries, spanning every IUCN category (Dudley, 2008; EEA, 
2012). In order to provide a common format for critical review of the legislative and policy context, governance and management 
objectives of different designations in the UK, Statements of Compliance were adopted for each type of site considered at the time to 
meet the IUCN protected area definition (Crofts et al., 2014). The National Parks’ Statement of Compliance from PNOTM states that 
‘nature conservation does not have sole priority’, although it does recognise that ‘there is much more that can be achieved in terms of 
conserving and enhancing biodiversity’ and that ‘IUCN can expect those National Parks who are a party to this Statement of 
Compliance to make sure that all future management plans give a high priority to the conservation of nature’, reflecting the finding 
that National Parks have a significant contribution to make to the UK’s protected area network (Defra, 2019; Lawton et al., 2010). 

The character of the UK’s ‘National Parks’ (in England, Wales and Scotland, noting that there are no National Parks in Northern 
Ireland) is such that it has been questioned whether they even constitute protected areas (Crofts et al., 2014; Locke and Dearden, 
2005). Instead of large, mainly natural areas managed to protect ecosystems, these National Parks are very much lived-in, working 
landscapes (Crofts et al., 2014). We recognise the need for protected areas which are inclusive of communities and acknowledge the 
cultural heritage value of areas such as the National Parks in the UK. The ‘Sandford Principle’ in the UK stated that in cases of conflict 
between nature conservation and other management goals, nature conservation should take priority (Sandford, 1974) and this 
principle is commensurate with in the IUCN definition of protected areas (Dudley, 2008). However, this clause was removed under the 
1995 Environment Act. 

5. Conclusion 

Although we have focussed on the UK as a case study, our analysis has global implications. The UK government is reporting to be on 
track towards achieving Aichi Target 11 and, taking unconditional protected area coverage alone, it is on the verge of fulfilling the 
proposed 2030 target of 30% protected land and seas (CBD, 2021). However, considering the evidence which we have presented here, 
it is arguable whether the UK is yet fulfilling Aichi Target 11 in terms of effective protection of nature. Protected area figures reported 
by Parties to the CBD under Aichi Target 11 will vary depending on the precise definition of ‘protected area’ that they choose to adopt. 
We would argue that there needs to be greater emphasis on site condition, management and representativeness when determining 
whether a country can be said to be meeting its targets. When we account for this in the UK, we see that it makes the difference between 
apparently meeting and failing to meet the target by some considerable margin. 

Target 11 is one of only five of the 20 Aichi Targets for which, globally, there is evidence that the target has been partially achieved. 
This partial achievement is down to the meeting of the two elements linked to areal protection of at least 17% of land and 10% of seas 
(Secretariat of the Convention on Biological Diversity, 2020). Such progress has been attributed to elements of Target 11 being clearer 
than the other targets and SMART targets have been shown to deliver more substantive progress (Green et al., 2019). However, our 
analysis indicates that while one headline figure has been met, the overall target and its ambition have not been met in the UK. This 
might indicate that targets need to be more prescriptive about the details of protection required by the successor to Aichi Target 11, 
and be able to measure this progress in a transparent standardised way at the national scale (Buchanan et al., 2020). 

We recognise that legal designation is not the only mechanism for site-based conservation and that Other Effective Area-Based 
Conservation Measures (OECMs) have a significant role to play in future site-based conservation networks (IUCN WCPA Task Force 
on OECMs, 2019). It is clear however that our current system of protected areas is not halting the loss of biodiversity globally 
(Secretariat of the Convention on Biological Diversity, 2020; WWF, 2018) or nationally in the UK (Hayhow et al., 2019) and there is 
mixed evidence for the effectiveness of protected areas in halting or reversing biodiversity declines (Coad et al., 2015; Geldmann et al., 
2019). Simply designating an area is not enough to ‘stop the rot’, and equal attention needs to be given to ensuring that the conditions 
for success are met (Geldmann et al., 2020, 2019). 

An effective global protected area estate will incorporate protected areas across all of the IUCN categories, and to this end there 
needs to be consistency with which IUCN categories are applied to national designations (Deguignet et al., 2017; Leroux et al., 2010). 
Critically, we strongly suggest that the less natural, more inclusive categories (V and VI) should not be used by governments to 
artificially inflate protected area coverage statistics (Locke and Dearden, 2005). Although the PNOTM project (Crofts et al., 2014) 
considered National Parks and AONBs (in England and Wales) to meet the definition of category V protected areas, it also stated that ‘If 
the credibility of the protection offered by such areas is undermined, the case for their retaining IUCN recognition may need to be 
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re-visited’. The recent Landscapes review of National Parks and AONBs in England, commissioned by the UK government as part of its 
25 Year Environment Plan (Glover, 2019), explicitly calls for these landscapes to have a new mission to become exemplars of IUCN 
Category V protected areas. We welcome this ambition, but we also note that, to our knowledge, there has as yet been no official 
government response to the review. If the UK government does not place greater priority on nature conservation in these areas, it calls 
into question whether they can legitimately be considered to contribute towards protected area coverage metrics against international 
targets. 

In approach to the 15th Conference of the Parties to the Convention on Biological Diversity in Kunming, China, the existing Aichi 
Targets are being evaluated and ambitious new proposals are being discussed. The first draft text of the post-2020 Global Biodiversity 
Framework calls for 30% coverage of land and sea by 2030 (CBD, 2021). It also recommends that positive aspects of Aichi Target 11 
should be built on, while negative aspects are learned from. Protected area management effectiveness, connectivity and representa
tiveness are all mentioned as suggested elements to be monitored, and the importance of these elements cannot be overemphasized. As 
we have demonstrated in the UK, without proper scrutiny of these fundamental features and appropriate metrics with which to 
measure them, we risk securing a global agreement which rewards the designation of large areas of poor-quality land with little value 
for nature. 

Funding 

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors. 

CRediT authorship contribution statement 

Thomas Starnes: Conceptualization, Methodology, Validation, Formal analysis, Data curation, Writing – original draft, Writing – 
review & editing. Alison Beresford: Conceptualization, Methodology, Formal analysis, Writing – review & editing, Visualization. 
Graeme Buchanan: Methodology, Writing – review & editing. Matthew Lewis: Formal analysis, Data curation, Visualization, Writing 
– review & editing. Adrian Hughes: Formal analysis, Writing, review & editing. Richard Gregory: Conceptualization, Writing – 
review & editing. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper. 

Acknowledgements 

The authors would like to thank the following people for their contributions to the quality of manuscript: James Borrell, Georgina 
Chandler, Jane Clarke, Nigel Dudley, Stephen Grady, Alice Groom, David Hampson, Kate Jennings and Sue Stolton. We also thank an 
anonymous reviewer and David Stroud for detailed and insightful comments on an earlier version of this paper. 

References 

Bingham, H.C., Juffe Bignoli, D., Lewis, E., MacSharry, B., Burgess, N.D., Visconti, P., Deguignet, M., Misrachi, M., Walpole, M., Stewart, J.L., Brooks, T.M., 
Kingston, N., 2019. Sixty years of tracking conservation progress using the world database on protected areas. Nat. Ecol. Evol. 3, 737–743. https://doi.org/ 
10.1038/s41559-019-0869-3. 

Boitani, L., Cowling, R.M., Dublin, H.T., Mace, G.M., Parrish, J., Possingham, H.P., Pressey, R.L., Rondinini, C., Wilson, K.A., 2008. Change the IUCN protected area 
categories to reflect biodiversity outcomes. PLoS Biol. 6, e66 https://doi.org/10.1371/journal.pbio.0060066. 

Brooks, T.M., 2014. Mind the gaps. Nature 516, 336–337. https://doi.org/10.1038/516336a. 
Buchanan, G.M., Butchart, S.H.M., Chandler, G., Gregory, R.D., 2020. Assessment of national-level progress towards elements of the aichi biodiversity targets. Ecol. 

Indic. 116, 106497 https://doi.org/10.1016/j.ecolind.2020.106497. 
Coad, L., Leverington, F., Knights, K., Geldmann, J., Eassom, A., Kapos, V., Kingston, N., de Lima, M., Zamora, C., Cuardros, I., Nolte, C., Burgess, N.D., Hockings, M., 

2015. Measuring impact of protected area management interventions: current and future use of the global database of protected area management effectiveness. 
Philos. Trans. R. Soc. B Biol. Sci. 370, 20140281 https://doi.org/10.1098/rstb.2014.0281. 

Coetzer, K.L., Witkowski, E.T.F., Erasmus, B.F.N., 2014. Reviewing biosphere reserves globally: effective conservation action or bureaucratic label? Biol. Rev. 89, 
82–104. https://doi.org/10.1111/brv.12044. 

Convention on Biological Diversity (CBD), 2021. First draft of the post-2020 global biodiversity framework. Convention on Biological Diversity. Available from: 
〈https://www.cbd.int/article/draft-1-global-biodiversity-framework〉. 

CBD, 2010. The Strategic Plan for Biodiversity 2011–2020 and the Aichi Biodiversity Targets COP 10 Decision X/2, in: Convention on Biological Diversity. Presented 
at the Convention on Biological Diversity, Convention on Biological Diversity, Nagoya, Japan. Available from: 〈https://www.cbd.int/decision/cop/?id=12268〉. 

CBD, 2008. COP 9 Decision IX/18. Secretariat of the Convention on Biological Diversity, Bonn, Germany. Available from: 〈https://www.cbd.int/decision/cop/? 
id=11661〉. 

CBD, 1992. The convention on biological diversity. Secretariat of the CBD, U. N. Environment Programme, Montreal, Canada. Available from: 〈https://www.cbd.int/ 
convention/text/〉. 

Cox, K., Groom, A., Jennings, K., Mercer, I., 2018. National parks or natural parks: how can we have both? Br. Wildl. Mag. 30, 87–96. 
Craigie, I.D., Baillie, J.E.M., Balmford, A., Carbone, C., Collen, B., Green, R.E., Hutton, J.M., 2010. Large mammal population declines in Africa’s protected areas. Biol. 

Conserv. 143, 2221–2228. https://doi.org/10.1016/j.biocon.2010.06.007. 
Crofts, R., Dudley, N., Mahon, C., Partington, R., Phillips, A., Pritchard, S., Stolton, S., 2014. Putting Nature on the Map: A Report and Recommendations on the Use of 

the IUCN System of Protected Area Categorisation in the UK. IUCN National Committee UK. 

T. Starnes et al.                                                                                                                                                                                                        

https://doi.org/10.1038/s41559-019-0869-3
https://doi.org/10.1038/s41559-019-0869-3
https://doi.org/10.1371/journal.pbio.0060066
https://doi.org/10.1038/516336a
https://doi.org/10.1016/j.ecolind.2020.106497
https://doi.org/10.1098/rstb.2014.0281
https://doi.org/10.1111/brv.12044
https://www.cbd.int/article/draft-1-global-biodiversity-framework
https://www.cbd.int/decision/cop/?id=12268
https://www.cbd.int/decision/cop/?id=11661
https://www.cbd.int/decision/cop/?id=11661
https://www.cbd.int/convention/text/
https://www.cbd.int/convention/text/
http://refhub.elsevier.com/S2351-9894(21)00295-X/sbref7
https://doi.org/10.1016/j.biocon.2010.06.007


Global Ecology and Conservation xxx (xxxx) xxx

9

Defra, 2019. Landscapes Review [WWW Document]. URL 〈https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/ 
833726/landscapes-review-final-report.pdf〉(accessed 5.16.20). 

Deguignet, M., Arnell, A., Juffe-Bignoli, D., Shi, Y., Bingham, H., MacSharry, B., Kingston, N., 2017. Measuring the extent of overlaps in protected area designations. 
PLoS One 12, e0188681. https://doi.org/10.1371/journal.pone.0188681. 

Di Minin, E., Toivonen, T., 2015. Global protected area expansion: creating more than paper parks. BioScience 65, 637–638. https://doi.org/10.1093/biosci/biv064. 
Dudley, N., 2008. Guidelines for applying protected area management categories. IUCN. https://doi.org/10.2305/IUCN.CH.2008.PAPS.2.en. 
Dudley, N., Parrish, J.D., Redford, K.H., Stolton, S., 2010. The revised IUCN protected area management categories: the debate and ways forward. Oryx 44, 485–490. 

https://doi.org/10.1017/S0030605310000566. 
European Environment Agency (EEA), 2012. Protected areas in Europe: an overview. Publications Office of the European Union, LU. 
Geldmann, J., Barnes, M., Coad, L., Craigie, I.D., Hockings, M., Burgess, N.D., 2013. Effectiveness of terrestrial protected areas in reducing habitat loss and population 

declines. Biol. Conserv. 161, 230–238. https://doi.org/10.1016/j.biocon.2013.02.018. 
Geldmann, J., Coad, L., Barnes, M.D., Craigie, I.D., Woodley, S., Balmford, A., Brooks, T.M., Hockings, M., Knights, K., Mascia, M.B., McRae, L., Burgess, N.D., 2018. 

A global analysis of management capacity and ecological outcomes in terrestrial protected areas. Conserv. Lett. 11, e12434 https://doi.org/10.1111/conl.12434. 
Geldmann, J., Deguignet, M., Balmford, A., Burgess, N.D., Dudley, N., Hockings, M., Kingston, N., Klimmek, H., Lewis, A.H., Rahbek, C., Stolton, S., Vincent, C., Wells, 

S., Woodley, S., Watson, J.E.M., 2020. Essent. Indic. Meas. site-Based Conserv. Eff. Post-2020 Glob. Biodivers. Framew. Conserv. Lett. N./a, e12792 doi: 10.1111/ 
conl.12792. 

Geldmann, J., Manica, A., Burgess, N.D., Coad, L., Balmford, A., 2019. A global-level assessment of the effectiveness of protected areas at resisting anthropogenic 
pressures. Proc. Natl. Acad. Sci. U.S.A. 116, 23209–23215. https://doi.org/10.1073/pnas.1908221116. 

Global Administrative Areas, 2012. GADM database of Global Administrative Areas, version 2.0 [WWW Document]. URL 〈https://gadm.org/〉 (Accessed 5.16.20). 
Glover, J., 2019. Landscapes Review. Defra, London, UK. 
Gougeon, M., 2019. Motions, Questions and Answers Search: Question S5W-21208 [WWW Document]. Scott. Parliam. URL 〈https://archive2021.parliament.scot/ 

parliamentarybusiness/28877.aspx?SearchType=Advance&ReferenceNumbers=S5W-21208&ResultsPerPage=1〉 (accessed 8.4.21). 
Green, E.J., Buchanan, G.M., Butchart, S.H.M., Chandler, G.M., Burgess, N.D., Hill, S.L.L., Gregory, R.D., 2019. Relating characteristics of global biodiversity targets to 

reported progress. Conserv. Biol. 33, 1360–1369. https://doi.org/10.1111/cobi.13322. 
Hayhow, D., Eaton, M., Stanbury, A., Burns, F., Kirby, W., Bailey, N., Beckman, B., Bedford, J., Boersch-Supan, P., Coomber, F., Dennis, E., Dolman, S., Dunn, E., Hall, 

J., Harrower, C., Hatfield, J., Hawley, J., Haysom, K., Hughes, J., Johns, D., Matthews, F., McQuatters-Gollop, A., Noble, D., Outhwaite, C., Pearce-Higgins, J., 
Pescott, O., Powney, G., Symes, N., 2019. The state of nature 2019 State Nat. Partnersh. 

Hockings, M., 2003. Systems for assessing the effectiveness of management in protected areas. BioScience 53, 823–832. https://doi.org/10.1641/0006-3568(2003) 
053[0823:SFATEO]2.0.CO;2. 

IUCN NCUK, 2012. Putting nature on the map – identifying protected areas in the UK: A handbook to help identify protected areas in the UK and assign IUCN 
management categories and governance types to them. IUCN National Committee for the United Kingdom. 

IUCN WCPA Task Force on OECMs, 2019. Recognising and reporting other effective area-based conservation measures. IUCN, International Union for Conservation of 
Nature. 〈https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en〉. 

JNCC, 2020. UKBI - C1. Protected areas [WWW Document]. URL 〈https://jncc.gov.uk/our-work/ukbi-c1-protected-areas/〉 (accessed 12.9.20). 
JNCC, 2019a. Sixth National Report to the United Nations Convention on Biological Diversity: United Kingdom of Great Britain and Northern Ireland. Peterborough. 
JNCC, 2003. Common Standards Monitoring: Introduction to the Guidance Manual | JNCC Resource Hub. Peterborough. 
JNCC (on behalf of the Common Standards Monitoring Inter-agency Working Group), 2019b. A Statement on Common Standards for Monitoring Protected Sites 2019. 

JNCC, Peterborough. 
JNCC Resource Hub, 2020. UK Biodiversity Indicators 2020. Indicator C1 – Protected areas [WWW Document]. URL 〈https://hub.jncc.gov.uk/assets/e79d820e-5b1d- 

45de-94db-752f2542478d〉 (accessed 12.9.20). 
Jones, K.R., Venter, O., Fuller, R.A., Allan, J.R., Maxwell, S.L., Negret, P.J., Watson, J.E.M., 2018. One-third of global protected land is under intense human pressure. 

Science 360, 788–791. https://doi.org/10.1126/science.aap9565. 
Kroner, R.E.G., Qin, S., Cook, C.N., Krithivasan, R., Pack, S.M., Bonilla, O.D., Cort-Kansinally, K.A., Coutinho, B., Feng, M., Garcia, M.I.M., He, Y., Kennedy, C.J., 

Lebreton, C., Ledezma, J.C., Lovejoy, T.E., Luther, D.A., Parmanand, Y., Ruíz-Agudelo, C.A., Yerena, E., Zambrano, V.M., Mascia, M.B., 2019. The uncertain future 
of protected lands and waters. Science 364, 881–886. https://doi.org/10.1126/science.aau5525. 

Lawton, J.H., Brotherton, P.N.M., Brown, V.K., Elphick, C., Fitter, A.H., Forshaw, J., Haddow, R.W., Hilborne, S., Leafe, R.N., Mace, G.M., Soutgate, M.P., Sutherland, 
W.A., Tew, T.E., Varley, J., Wynne, G.R., 2010. Making space for nature Rev. England’s Wildl. Sites Ecol. Netw. 

Leadley, P.W., Krug, C.B., Alkemade, R., Pereira, H.M., Sumaila, U.R., Walpole, M., Marques, A., Newbold, T., Teh, L.S.L., Kolck, J. van, Bellard, C., Januchowski- 
Hartley, S.R., Mumby, P.J., 2014. Progress towards the aichi biodiversity targets: an assessment of biodiversity trends, policy scenarios and key actions, technical 
series Secr. Conv. Biol. Divers., Montr. Can. 

Leroux, S.J., Krawchuk, M.A., Schmiegelow, F., Cumming, S.G., Lisgo, K., Anderson, L.G., Petkova, M., 2010. Global protected areas and IUCN designations: do the 
categories match the conditions? Biol. Conserv. 143, 609–616. https://doi.org/10.1016/j.biocon.2009.11.018. 

Locke, H., Dearden, P., 2005. Rethinking protected area categories and the new paradigm. Environ. Conserv. 32, 1–10. https://doi.org/10.1017/ 
S0376892905001852. 

Lopoukhine, N., 2012. Editorial: what does Target 11 really mean? Parks 18, 5–8. https://doi.org/10.2305/IUCN.CH.2012.PARKS-18-1.NL.en. 
Pow, R., 2021. Written questions, answers and statements - UK Parliament - Question 151834: Sites of Special Scientific Interest [WWW Document]. UK Parliam. URL 

〈https://questions-statements.parliament.uk/written-questions/detail/2021–02-09/151834〉 (Accessed 7.29.21). 
Sandford, 1974. Report of the National Park Policies Review Committee. H.M. Stationery Office, London. 
Schulze, K., Knights, K., Coad, L., Geldmann, J., Leverington, F., Eassom, A., Marr, M., Butchart, S.H.M., Hockings, M., Burgess, N.D., 2018. An assessment of threats to 

terrestrial protected areas. Conserv. Lett. 11, e12435 https://doi.org/10.1111/conl.12435. 
Secretariat of the Convention on Biological Diversity, 2020. Global Biodiversity Outlook 5. Convention on Biological Diversity, Montreal, Canada. 
SEPA, 2020. Scotland’s environment web [WWW Document]. Scotl. Environ. URL 〈https://www.environment.gov.scot/data/data-analysis/protected-nature-sites/〉

(accessed 5.16.20). 
Underwood, E., Ashcroft, R., Kettunen, M., McConville, A., Tucker, G., 2014 Protected area approaches in the EU. Institute for European Environmental Policy Lond. 

/Bruss. 
UNEP-WCMC, 2019. Calculating protected and conserved area coverage [WWW Document]. Prot. Planet. URL 〈https://www.protectedplanet.net/en/resources/ 

calculating-protected-area-coverage〉 (accessed 12.9.20). 
UNEP-WCMC and IUCN, 2020. Protected Planet: The World Database on Protected Areas (WDPA) [WWW Document]. Prot. Planet. URL 〈https://www. 

protectedplanet.net/〉 (accessed 12.9.20). 
Visconti, P., Butchart, S.H.M., Brooks, T.M., Langhammer, P.F., Marnewick, D., Vergara, S., Yanosky, A., Watson, J.E.M., 2019. Protected area targets post-2020. 

Science 364, 239–241. https://doi.org/10.1126/science.aav6886. 
Watson, J.E.M., Darling, E.S., Venter, O., Maron, M., Walston, J., Possingham, H.P., Dudley, N., Hockings, M., Barnes, M., Brooks, T.M., 2016. Bolder science needed 

now for protected areas: protected-area science needs. Conserv. Biol. 30, 243–248. https://doi.org/10.1111/cobi.12645. 
Watson, J.E.M., Dudley, N., Segan, D.B., Hockings, M., 2014. The performance and potential of protected areas. Nature 515, 67–73. https://doi.org/10.1038/ 

nature13947. 
WWF, 2018. Living planet report. WWF, Gland, Switzerland. 

T. Starnes et al.                                                                                                                                                                                                        

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833726/landscapes-review-final-report.pdf%20
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833726/landscapes-review-final-report.pdf%20
https://doi.org/10.1371/journal.pone.0188681
https://doi.org/10.1093/biosci/biv064
https://doi.org/10.2305/IUCN.CH.2008.PAPS.2.en
https://doi.org/10.1017/S0030605310000566
https://doi.org/10.1016/j.biocon.2013.02.018
https://doi.org/10.1111/conl.12434
https://doi.org/10.1073/pnas.1908221116
https://gadm.org/
https://archive2021.parliament.scot/parliamentarybusiness/28877.aspx?SearchType=Advance&amp;ReferenceNumbers=S5W-21208&amp;ResultsPerPage=1
https://archive2021.parliament.scot/parliamentarybusiness/28877.aspx?SearchType=Advance&amp;ReferenceNumbers=S5W-21208&amp;ResultsPerPage=1
https://doi.org/10.1111/cobi.13322
https://doi.org/10.1641/0006-3568(2003)053[0823:SFATEO]2.0.CO;2
https://doi.org/10.1641/0006-3568(2003)053[0823:SFATEO]2.0.CO;2
https://doi.org/10.2305/IUCN.CH.2019.PATRS.3.en
https://jncc.gov.uk/our-work/ukbi-c1-protected-areas/
https://hub.jncc.gov.uk/assets/e79d820e-5b1d-45de-94db-752f2542478d
https://hub.jncc.gov.uk/assets/e79d820e-5b1d-45de-94db-752f2542478d
https://doi.org/10.1126/science.aap9565
https://doi.org/10.1126/science.aau5525
https://doi.org/10.1016/j.biocon.2009.11.018
https://doi.org/10.1017/S0376892905001852
https://doi.org/10.1017/S0376892905001852
https://doi.org/10.2305/IUCN.CH.2012.PARKS-18-1.NL.en
https://questions-statements.parliament.uk/written-questions/detail/2021-02-09/151834
https://doi.org/10.1111/conl.12435
https://www.environment.gov.scot/data/data-analysis/protected-nature-sites/
https://www.protectedplanet.net/en/resources/calculating-protected-area-coverage
https://www.protectedplanet.net/en/resources/calculating-protected-area-coverage
https://www.protectedplanet.net/
https://www.protectedplanet.net/
https://doi.org/10.1126/science.aav6886
https://doi.org/10.1111/cobi.12645
https://doi.org/10.1038/nature13947
https://doi.org/10.1038/nature13947

	The extent and effectiveness of protected areas in the UK
	1 Introduction
	2 Materials and methods
	2.1 Protected area coverage
	2.2 Effectiveness of protection

	3 Results
	3.1 Protected area coverage
	3.2 Effectiveness of protection

	4 Discussion
	5 Conclusion
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	References


