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Abstract Despite the severe threats to plant habitats and high levels of extinction risk for

plant species in many parts of the world, plant conservation priorities are often poorly

represented in national and global frameworks because of a lack of data in an accessible

and consistent format to inform conservation decision making. The Important Plant Areas

(IPAs) criteria system offers a pragmatic yet scientifically rigorous means of delivering

these datasets, enabling informed national- or regional-scale conservation prioritisation,

and contributing significantly towards global prioritisation systems including the Interna-

tional Union for Conservation of Nature Key Biodiversity Areas (KBAs) Standard. In this

paper, we review the IPA rationale and progress on IPA identification to date, including the

perceived limitations of the process and how these may be overcome. We then present a

revised set of criteria for use globally, developed through the combined experiences of IPA
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identification over the past decade and a half and through a recent global consultation

process. An overview of how the revised IPA criteria can work alongside the newly

published KBA Standard is also provided. IPA criteria are based around a sound, scientific,

global framework which acknowledges the practical problems of gathering plant and

habitat data in many regions of the world, and recognises the role of peer reviewed expert

opinion in the selection process. National and sub-national engagement in IPA identifi-

cation is essential, providing a primary route towards long term conservation of key sites

for plant diversity. The IPA criteria can be applied to the conservation of all organism

groups within the plant and fungal kingdoms.

Keywords Botanical richness � Complementarity � GSPC � KBA � Prioritisation �

Threatened habitat � Threatened species � Useful plants

Introduction

Current estimates suggest one in five of the world’s plant species is threatened with

extinction globally (International Union for Conservation of Nature, IUCN Sampled Red

List Index for Plants 2012; Sharrock et al. 2014; Brummitt et al. 2015; Bachman et al.

2016). Despite commitments by the international community to halt biodiversity decline,

for example through implementing the Convention on Biodiversity (CBD 1992) and the

associated Aichi Biodiversity Targets (CBD 2012a), conservation efforts targeting plant

diversity are often hampered by lack of suitable data for prioritising conservation action.

Information on the rarest and most threatened plants and habitats, and where they occur, is

often diffuse and difficult to access or is outdated. As a result, plants are typically not well

represented in either global or national conservation planning schemes (Corlett 2016),

where faunal groups are commonly used to define key localities and their management

priorities, on the basis of more accessible data from initiatives such as the Important Bird

and Biodiversity Areas (IBAs; Birdlife International 2014).

Whilst initial studies indicate that the congruence between IBAs and important sites for

other vertebrate taxa is high (Brooks et al. 2001; Eken et al. 2004), wider cross-taxon

congruence can vary tremendously (e.g., Lund and Rahbek 2002; Kati et al. 2004; Heino

2010; Sabatini et al. 2016) and evidence suggests that the congruence between important

sites for plants and those for faunal groups may be considerably lower. For example, an
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analysis of Important Plant Areas (IPAs), IBAs and Prime Butterfly Areas (PBAs) in

Bulgaria, Croatia, Macedonia and Montenegro found a 52% overlap or partial overlap

between IBAs and IPAs and 65% between PBAs and IPAs across the four countries

(Radford and Odé 2009, Table 9). Similarly in Turkey, a review in 2010 of the 122 IPAs,

97 IBAs and 17 Sea Turtle breeding areas in Turkey found that only c. 50 sites shared two

of these three designations (Byfield et al. 2010), although this overlap has increased as

further sites have been added to the IBA network in Turkey and the overlap between IPAs

and IBAs now stand at 76 sites. Furthermore, for sites that are identified as important on

faunal grounds, plants are rarely considered in the management strategies for these sites

even if they are also of high botanical importance. Therefore, there is a clear and urgent

need to identify site-based plant conservation priorities on a systematic, global basis and to

make these data available and easily accessible to national, regional and international

policy makers for maximum impact on environmental decision-making.

The IPAs programme, developed in the early 2000s by Plantlife International, offers a

practical yet scientifically robust means of achieving this aim. The concept of IPAs was

inspired by the original Important Bird Area concept developed by Birdlife International

(e.g., Grimmett and Jones 1989; Heath and Evans 2000), which has been a successful tool

for promoting targeted bird and wider biodiversity conservation globally (Butchart et al.

2012). IPAs are defined as the most important places in the world for wild plant and fungal

diversity that can be protected and managed as specific sites (Plantlife International 2004).

IPAs anywhere in the world are identified on the basis of three consistent criteria: the

presence of threatened species, exceptional botanical richness and threatened habitats

(Anderson 2002; Plantlife International 2004). The identification process is led by national

IPA constituencies who use the best available national, regional and global data in a clear

and transparent manner to select and publish national IPA networks. IPAs are not legal site

designations; rather they are a means of identifying and communicating the importance of

a national or regional network of key sites for wild plants and habitats that together can

help to conserve global plant diversity. They can provide an assessment of the importance

of existing protected area mechanisms for plant conservation, highlight gaps in the national

protected areas network or form the basis for community-based and citizen science-led

conservation and sustainable management initiatives. Further, IPAs can be an important

tool in the avoidance stage of the mitigation hierarchy in industry and development (see

Saenz et al. 2013 for an example of mitigation strategies). Through providing clear evi-

dence of the biodiversity value of a site, IPA networks can be an important tool for

environmental and social impact assessments at the planning stage of major development

projects.

IPAs are directly aligned to Target 5 of the CBD Global Strategy for Plant Conservation

(GSPC): ‘‘At least 75% of the most important areas for plant diversity of each ecological

region protected with effective management in place for conserving plants and their

genetic diversity’’ (CBD 2012b; Sharrock 2012). Indeed, the IPA initiative was a driving

force behind this target when the GSPC was formally adopted by the CBD (2002). All of

the 196 parties who have ratified the CBD are committed to meeting this as one of 16

targets for global plant conservation by the year 2020. A national programme to identify

areas most important for plant diversity (e.g., IPAs), coupled with a post-identification

programme of site prioritisation, protection and monitoring is essential for delivering

national commitments to GSPC Target 5.

The IPA criteria are aligned with internationally recognised measures of threat to

biodiversity, notably the IUCN Red List of Threatened Species (2012) and potentially also

the IUCN Red List of Ecosystems (Bland et al. 2015). However, we recognise that
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currently many plant and fungi species have undergone no formal assessment of their

threat status—to date only c. 5% of all plant species have been assessed applying IUCN

criteria (Bachman et al. 2016)—and that there is no current global list of threatened

habitats and little prospect of such a list being finalised in the imminent future. Therefore

we advocate the principle of national, peer-reviewed, published threat lists as part of the

IPA identification process, alongside regional consultation across national boundaries, as

key steps towards formal threat assessment.

A national approach to global conservation priorities

One of the central tenets of the IPA system is that national decision making from the outset

of the identification process is key to encouraging participation, data accumulation,

ownership of the results, and the long term conservation of key sites for plants. Much of the

plant and habitat data that exist are held at the national level and many of the conservation

frameworks that affect priority sites, such as environmental and planning legislation,

protected area networks and land ownership systems, operate at the national level. IPAs

represent a pragmatic and proven approach to national plant conservation that can com-

plement other initiatives such as National Biodiversity Strategies and Protected Area

management.

The IPA programme has a bottom-up approach which encourages sub-national and

national cooperation, together with regional consultation for sharing of data and expertise,

and which does not rely on the completion of global species and habitat assessments before

site identification can begin. The important role of peer-reviewed expert opinion at the

national and regional level is recognised in the IPA identification process.

As part of national IPA identification projects, the data gathered on threatened species

and habitats has great potential to improve the current low levels of global conservation

assessments for plants and vegetation. Where global population and habitat data do exist,

they will be recorded in IPA site identification documentation and in the IPA database

(Plantlife 2010a), thus generating essential data for other global assessments of biodi-

versity including the IUCN Key Biodiversity Areas (KBAs) programme (2016, see Sec-

tion 3) and systematic conservation planning (SCP) schemes (Margules and Pressey 2000;

Smith et al. 2006). Nationally led identification work based on globally agreed criteria can

inform and be informed by global initiatives but it cannot be bypassed if the aim is to

increase local awareness and conservation action on the ground.

The future of many of our rarest and most threatened plant species and habitats will only

be safeguarded through protection and/or sustainable management of a network of the most

important sites. For those rare and threatened species and habitats that extend across

political borders, protection of sites across the full geographic range offers the greatest

hope for their long-term conservation, as it will ensure that multiple parties are invested in

their survival as well as encouraging regional conservation efforts and cooperation. This is

particularly important in cases where standards and expertise in biodiversity conservation

differ significantly between neighbouring countries. A species may have 95% of its global

population in one country and only 5% in a second, but if the conservation expertise and

opportunities in the latter country are considerably higher than the former, then protection

of, and research on, that 5% of the global population may be critical to its long-term

survival. Furthermore, evidence suggests that edge-of-range populations and their asso-

ciated genetic traits may be important in terms of resilience of species to climate change

and associated environmental flux (Hampe and Petit 2005; Leppig and White 2006; Mátyás

et al. 2009; Bjedov et al. 2015; Rehm et al. 2015). Hence, small national edge-of-range
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populations of range-restricted species may be of global conservation importance. A purely

global approach to conservation prioritisation may omit such important considerations.

Progress to date on IPA identification and post-identification programmes

Great headway has been made in the identification of IPA sites in large parts of Europe,

North Africa and the Middle East (see, for example, Anderson et al. 2005; Özhatay 2006;

Radford and Odé 2009; Byfield et al. 2010; Melovski et al. 2010, 2012; Plantlife 2010a;

Blasi et al. 2011; Radford et al. 2011; Asatryan and Fayvush 2013), with 1994 IPAs in 27

countries identified and documented across this region to date (figure updated from

Plantlife International 2010). In many cases, the resultant IPA networks have been inte-

grated into national conservation planning and monitoring schemes (see Plantlife 2010b;

Plantlife International 2010). For example, in Belarus all IPAs are now protected by law

(Maslovsky pers. comm.), and in Romania IPAs have led to the recognition and protection

of new critical habitats (Sârbu et al. 2007), whilst in Croatia many IPAs were included in

the expanded protected area network under the Natura 2000 scheme as part of their

accession to the European Union in 2013. In the UK, IPAs form the basis for Plantlife’s

UK conservation programme, specifically focussed on conserving rare and threatened plant

species and habitats, while in the East and South Mediterranean Plantlife is working with

the IUCN Centre for Mediterranean Cooperation, the IUCN/SSC/Mediterranean Plant

Specialist Group and national partners to develop species monitoring plans and community

action for IPA sites (IUCN 2014). IPAs have also played a role in preventing destruction of

key sites. For example, the IPA status of Mavrovo National Park in Macedonia was

referenced within the Bern Convention expert report, a significant piece of evidence in the

successful campaign to halt plans to construct two hydro-electric dams, Lukovo Pole and

Boskov Most, within areas of the park (Galland 2015).

IPA identification work in Europe and the Mediterranean region has highlighted vari-

able, and sometimes low levels of co-incidence between IPAs and statutory site protection,

and that even those IPAs falling within Protected Areas are rarely managed for their plants.

As of 2010, one in four IPAs in Europe had no legal protection and many are threatened

(Plantlife 2010b). In Turkey, of the 122 IPAs identified in the original assessments, 94%

were exposed to at least one threat factor and over 75% were threatened by two or more

factors (Byfield et al. 2010). It is clear that if countries are to meet GSPC and Aichi Targets

then the momentum gained through IPA identification must be carried forward into post-

identification protection and monitoring programmes within the national IPA network.

Whilst legal protection may be a favourable option for many IPAs, civil society-led ini-

tiatives will also be critical in securing the long-term survival of IPA sites (Plantlife 2013).

For example, in Turkey, Doğal Hayatı Koruma Derneği (the Society for the Protection of

Nature) and the Rubicon Foundation (Netherlands) have helped to establish an IPA vol-

unteer network—IPANET—in the first instance focussing on nine critical IPAs where

volunteers have been trained in natural resource management issues including monitoring

of rare species and habitats, promoting sustainable use and management, and taking action

at IPAs that need protection (Radford and Odé 2009; ÖBANET 2015; Anderson et al.

2016).

Beyond Europe and the Mediterranean region, a number of IPA initiatives have been

launched or piloted and to date 69 countries have made at least an initial assessment of

their IPAs (Plantlife 2010b; Anderson et al. 2016). For example, a series of IPA workshops

was held for the southern Africa region in 2004 as part of the Southern African Botanical

Diversity Network (SABONET) programme (Smith 2005), with documentation of 39
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proposed IPAs in Namibia (Hofmeyr 2004). In the Himalaya region, a regional workshop

was held in 2006 on the identification and conservation of IPAs for Himalayan medicinal

plants, organized by Plantlife International and the Ethnobotanical Society of Nepal, and

attended by experts from Bhutan, China, India, Nepal and Pakistan (Hamilton and Radford

2007). That study resulted in the identification of 53 broadly defined IPAs for medicinal

plants, with 268 more specific local sites identified. In Arabia, an IPA programme was

launched in 2010, adopting a modified set of criteria to that used in Europe (Al-Abbasi

et al. 2010) and applied to four Saudi Arabian sites to date (e.g., Llewellyn et al. 2011). In

the UK Overseas Territories, 17 IPAs have been identified and documented in the Falkland

Islands (Upson 2012; Upson et al. 2016), which have been incorporated into the revised

Falkland Islands Government Biodiversity Strategy, and the IPA process has been initiated

in several Caribbean islands (Jones 2008; Williams 2009; Linsky 2014). New countries

continue to adopt and apply the IPA criteria; for example, a first assessment of 31 IPAs in

Kazakhstan has recently been published (Dimeyeva and Vesselova 2015).

However, in large of areas of the tropics in particular, information on IPAs, and on the

species and habitats that underpin these important sites, is often lacking or incomplete

(Fig. 1). Much of the world’s plant diversity is concentrated in these tropical regions—two

thirds of all angiosperm species according to Pimm and Joppa (2015)—where existing

protected area networks and national legislation frequently fail to protect key plant species

and their habitats. The need for accelerated IPA identification and protection in the tropics,

and an associated drive to mobilise existing and new plant data, is therefore particularly

urgent. With this in mind, the Royal Botanic Gardens, Kew (henceforth Kew), in col-

laboration with its in-country partners and with Plantlife International, launched the

Tropical IPAs (TIPAs) programme in 2015 (RBG Kew 2016; Anderson et al. 2016). In the

first phase of this work, Kew has committed to assisting in-country plant scientists and

Fig. 1 Countries and regions of the world with an IPA programme. Dark green IPAs identified and

documented, pale green IPA programme initiated but sites not fully documented, dark brown tropical IPAs

programme (RBG Kew 2016). Modified from Anderson et al. (2016), with permission from the Trustees of

the Royal Botanic Gardens, Kew. (Color figure online)
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conservationists in the identification of IPAs in seven countries/regions by 2020: Bolivia,

Cameroon, Guinée, Indonesian New Guinea (Papua and West Papua Provinces of

Indonesia), Mozambique, Uganda and UK Overseas Territories in the Caribbean. We hope

that this will stimulate a greater impetus for the identification of IPAs globally.

Potential limitations of IPAs

As with all such initiatives, progress on IPA identification is limited primarily by the

availability of raw data on the distribution, rarity and threat status of plant species and their

habitats, and by the severely limited resources to harness existing data and infill gaps in our

knowledge. It is this resource limitation that is the primary reason for limited or stalled

progress in IPA identification in some of countries highlighted in pale green on Fig. 1.

However, the global community has agreed, through the GSPC, that mobilising such data

and applying it to specific conservation targets is a priority, and the botanical community

therefore needs to rise to this challenge. A combined plant species conservation assessment

and IPA programme, whilst requiring a large commitment in terms of funding and labour

resources, offers a genuine opportunity to make botanical data more accessible to a wide

range of audiences and to promote effective conservation prioritisation and

implementation.

Of course, the IPA methodology may not be considered the optimal approach in all

circumstances. South Africa is a case in point. Under the SABONET programme, the

participating countries from southern Africa considered the adoption of the IPA criteria-led

approach as a means of addressing Target 5 of the GSPC, although it was conceded that the

IPA method may not be equally suitable for all of the SABONET countries (Smith and

Smith 2004). A modified set of criteria suitable for regional use was therefore developed

and a series of country-specific workshops were held, including in South Africa (Smith

2005). However, it was subsequently felt that insufficient fine-scale plant distribution data

were available at the time to allow practical implementation of the IPA process (von

Staden and Lotter 2015). A decade later, whilst South Africa now has an enviably rich

botanical dataset including the first complete national red list of plant species for a mega-

diverse country (SANBI 2015), it has instead adopted a SCP approach to identifying sites

of importance for preserving biodiversity, including plants. Von Staden and Lotter (2015)

note that the criteria-based approach is now out of step with the well-established SCP

approach in South Africa and, further, that preliminary testing shows the criteria to be too

‘‘land-hungry’’ within a megadiverse country context. They focussed on the criteria of

KBAs (IUCN 2016), but the comments could equally be levelled at IPAs.

There is certainly a valid concern that threshold-based criteria can be too inclusive

depending on the thresholds set, and that thresholds suitable for one region or country may

not be so for another. However, at least in the case of IPAs, this can be overcome. The IPA

approach advocates national decision-making within a criteria framework. Therefore, the

criteria alone do not define the designation of IPAs; there is a two-stage process in which

the national IPA constituency selects the most important sites from amongst those that

meet the criteria (rather than selecting every site that meets at least one criterion). This

decision should be made in an informed and transparent manner, taking into account the

full range of factors that dictate the importance of a network of sites. Critically, this should

include site complementarity, as well as site viability, how many criteria each site meets,

and how many qualifying species and/or habitats it contains. Further, the thresholds pre-

sented in the criteria are advisory rather than absolute. As IPAs are assessed on a national

or regional scale, the relevant IPA constituency can choose by consensus to modify the
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criteria thresholds in order to make them optimal for the region or country in question, so

long as this is justified and is applied consistently.

A further perceived weakness of the criteria-based approach is that it may not give due

consideration to site complementarity. That said, the IPA approach encourages the

assessment of a full network of complementary sites at the national and regional level as a

means of prioritising site-based conservation rather than the piecemeal selection of sites.

Marignani and Blasi (2012) compared criteria-based and complementarity approaches for

identifying IPAs in Italy, analysing the coverage of beta-diversity and land cover within the

resulting site networks. The criteria-based approach unexpectedly proved to be more

effective in selecting beta-diversity. In terms of land cover composition, the criteria-based

approach selected natural and semi-natural areas whilst the complementarity approach

selected primarily agricultural areas, suggesting that the latter approach can help to pin-

point those areas in which conservation actions are most urgently needed. Thus, they

concluded that an integration of the two approaches in a SCP scheme may be optimal to

help refine the IPA network identified through the criteria-based approach.

Consultation on revised IPA selection criteria

Whilst efforts were made from the outset to ensure that the IPA criteria could be applicable

globally, the original criteria (Anderson 2002) were designed primarily with Europe in

mind and so incorporated European Union legislation into the criteria thresholds, notably

the Bern Convention (Council of Europe 1979) and resultant EU Habitats Directive (1992).

Furthermore, relative to other regions of the world, most European countries are data-rich

in terms of information on rare and threatened plant species and habitats, and this was

reflected in the data requirements for some parts of the IPA criteria. As IPAs have been

assessed more widely, often in relatively data-poor regions and those with different con-

servation legislation, some modifications to the criteria themselves, or the way in which the

criteria should be applied, have been proposed and used in the assessment of IPAs (see, for

example, Smith 2005; Al-Abbasi et al. 2010; Radford et al. 2011). However, the formal

IPA criteria have remained unaltered until now.

A wealth of experience has been gained in best practice in IPA identification, docu-

mentation and post-identification work through the IPA partnerships in Europe, the

Mediterranean region and beyond. With this in mind, and with the launch of the TIPAs

programme, it is an appropriate time to combine the collective knowledge and experiences

of the past decade to fine-tune the criteria for a new phase of IPA identification in the

tropics and beyond. A revised set of IPA criteria has therefore been developed, based

closely on the original criteria but factoring in some of the differing conservation chal-

lenges and opportunities and the data limitations that plant scientists and conservationists

face outside Europe.

A re-drafted version of the criteria was presented to the global IPA partnership (see

Plantlife 2010b; Plantlife International 2010) and to a wide range of organisations and

individuals in the scientific, conservation and land management arenas through a consul-

tation period in late 2015. Translations of the drafted criteria were produced in French,

Portuguese and Spanish to encourage a broad response from across the stakeholder group.

A series of workshops was also held with members of the IUCN Species Survival Com-

mission to explore and attempt to maximise the synergies between the revised IPA criteria

and those of the KBAs Standard (IUCN 2016). The aim of this consultation was to produce

a scientifically robust set of criteria for identifying IPAs that are applicable globally, with

appropriate thresholds and guiding principles and with transparent selection processes, but
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which also acknowledge practical considerations in site selection and the availability of

data around the world. The draft criteria were further modified in early 2016 in light of the

constructive and helpful feedback received through the consultation period.

The revised global IPA criteria are presented in ‘‘The revised IPA selection criteria’’

section of this paper, together with guidance notes on how to apply them. Several of the

criteria that have been formally adopted here have already been tested successfully in

previous IPA assessments; for example the modified sub-criteria A(iii) and A(iv) have been

used widely in the Mediterranean region (Radford et al. 2011). The new sub-criterion B(ii):

‘‘exceptional number of species of high conservation importance’’, which we envisage may

be widely applied in place of criterion B(i) in countries that lack a detailed habitat clas-

sification, has been tested using several available datasets for the tropics in order to ensure

that the threshold is neither too restrictive nor too easily met; this testing will be presented

in a separate publication (Darbyshire et al. in prep.). However, we emphasise that the

identification of IPA networks, and the criteria on which they are based, is an iterative

process and we will continue to learn from the experiences of applying the IPA approach in

new regions and in light of fresh conservation challenges.

In the ‘‘Alignment of IPA criteria to IUCN Key Biodiversity Areas’’ section, we align

the revised IPA criteria to those of the KBAs and compare and contrast the two schemes.

Integrating socially, economically and culturally useful plant species into site-

based conservation prioritisation

Perhaps the most notable revision to the IPA criteria is the recognition for the first time of

socio-economically valuable plant species as a measure of importance. Plant species that

are harvested from the wild for social, economic and cultural use (henceforth useful plant

species for the sake of brevity) are of vital importance to the livelihoods of mankind across

the globe, providing essential food sources for humans and livestock, medicines, timber,

fuel sources, materials for clothing, etc., ornamental species, social and cultural traditions

and vital ecosystem services. Over 30,000 plant species are currently listed to have at least

one documented use (Canteiro et al. 2016), and many more species have important uses

that are currently undocumented in the literature or have yet to be incorporated in major

useful plant databases. In addition, the wild relatives of commercial crop species [crop wild

relatives (CWRs)] provide an important pool of genetic diversity that can help to improve

our crop plants in the future, both through increasing resilience to plant diseases, pests and

climate change and through improving production through the selection of desirable traits

(Heywood et al. 2007; Maxted et al. 2012). However, useful plant species are also amongst

the most threatened groups of plants: ‘‘Biological Resource Use’’ (principally logging and

gathering of terrestrial plants) contributes 21% of the threatening processes for vascular

plant species assessed on the IUCN Red List (Bachman et al. 2016).

Despite their obvious importance and despite the imminent threats to many of these

species, most site-based conservation prioritisation initiatives do not explicitly include wild

harvested useful species as a measure of biodiversity value, except where the species in

question are known to be threatened. The case for including useful plant species within

such initiatives is nevertheless strong. Not only are they of high value in their own right,

because of their importance to human livelihoods, but their inclusion provides a means of

facilitating and encouraging wider stakeholder consultation on the identification of key

sites for wild plant diversity outside the scientific and protected area communities. Studies

have demonstrated a direct positive link between maintaining or enhancing wild biodi-

versity and human livelihoods and well-being, through the ecosystem services provided by
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ecological communities, habitats and species diversity (Xu et al. 2009; Sunderland 2011;

Peh et al. 2013; Fisher et al. 2014; Harrison et al. 2014; Sandifer et al. 2015). However, this

link is not widely perceived in many parts of the world and protection of sites of high

biodiversity value is only likely to be achieved where there is a clear and demonstrable

benefit to local communities. By highlighting the presence of useful plant species within

sites of importance to biodiversity, the process is much more likely to engage local

communities who live and work within IPAs in their long term protection and sustainable

management (Anderson et al. 2016). It is clear that we cannot rely on legal designation of

protected areas alone, and that community-led stewardship of many sites is vital if we are

to safeguard global biodiversity (Brown and Hay-Edie 2013; Corrigan and Hay-Edie

2013). Both the Aichi Biodiversity Targets (CBD 2012) and the relevant UN Sustainable

Development Goals (2015) emphasise this direct and explicit link between conserving

biodiversity and improving human livelihoods, and it is important that conservation pri-

oritisation mechanisms also follow this approach.

IPA criteria have already been applied to useful plant species to a limited extent, most

notably in the Himalaya where IPAs for medicinal plant species have been identified and

documented through a consortium of national scientists and local communities from across

the region (Hamilton and Radford 2007). Here, we formally incorporate useful plant

species in their broadest sense as an integral part of the IPA identification and selection

process for the first time. Identification of IPAs may be based on the presence of individual,

threatened and/or range-restricted useful plant species under criterion A (for which we

recommend prioritising red listing of useful species threatened on a global or regional basis

by over-harvesting or related factors) or on the basis of holding concentrations of wild-

harvested useful species under sub-criterion B(iii). The species selected as socio-eco-

nomically valuable for sub-criterion B(iii) should be amenable to site-based conservation

measures; their selection should ultimately be a national decision but based on wide public

and institutional consultation (potentially incorporating a regional prioritisation process) so

as to encourage local community engagement in the process from the outset and maximise

economic/livelihood benefits.

Specific plant uses are, of course, only one of the range of ecosystem services that plant

species and their habitats provide. Some evidence suggests that conservation planning

focusing on biodiversity alone does not guarantee the protection of the full range of

provisioning and regulatory ecosystem services, hence these must be factored into SCP

approaches (Manhaes et al. 2016). IPAs, as a national-based system, may not be suffi-

ciently fine-scale to encompass the undisputed need to conserve plants at all spatial scales

and the more local ecosystem services they provide such as pollinator food sources. IPAs

can, on the other hand, enable better protection of landscape scale ecosystem services—for

example water regulation provided by intact forest. In the Himalaya study, for example, the

authors concluded that IPAs should be developed for national-level plant conservation

processes including landscape-level planning, but that finer scale community-level con-

servation was essential for medicinal plants (Hamilton and Radford 2007). Interestingly

some Himalayan communities within the Himalayas were protecting their own IPAs—

‘Indigenous Plant Areas’.

Ultimately, it may be beneficial to combine the IPA approach with a scheme tailored

towards the protection of natural capital. As a first step, national IPA constituencies are

encouraged to record the range of ecosystem services that the selected sites provide in

addition to the useful plant species that they support.
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The revised IPA selection criteria

Presented below are the revised global IPA criteria; these are also summarised in Table 1.

For each criterion, we present the general goal and guiding principles, then provide detail

on the sub-criteria with their corresponding thresholds and notes on their application. We

also record how each of the revised sub-criteria relate to the original European IPA criteria

set out in the IPA site selection manual (Anderson 2002). Additional information of

relevance to the identification and documentation of IPAs can be found in that publication

and it is the intention of Plantlife International and Kew to update this manual based on the

revised criteria presented here.

General guiding principles of the IPA methodology

• The IPA criteria are designed to be applicable to algae, hornworts, lichens, liverworts,

mosses, vascular plants and fungi; see, for example, Stewart (2004), Perini et al. (2011)

and Ravera et al. (2011). It is a decision for the IPA national constituencies as to

whether or not plants and fungi are assessed together or considered separately. For

example, in the UK the Important Fungus Areas Project (Evans et al. 2001) was

separate to the IPAs project, whereas in Belarus, the Czech Republic, Estonia,

Romania, and Slovakia, fungi were included in the national IPA network through

criterion A (Anderson et al. 2005).

• The selection of sites should be based as far as possible on sound data, quantifiable

population and area thresholds, and a transparent selection process, but recognising the

important role of peer-reviewed expert opinion at the national and regional level.

• A site can qualify as an IPA if it satisfies one or more of the criteria, i.e., if it satisfies

either criterion A, B, or C or any combination of these. Assessors are encouraged to

apply all three criteria where sufficient data are available.

• The aim of the IPA Programme is to identify and protect the most important global

sites for wild plants. However, the number, size and range of IPAs recognised within

each participating country is a national decision, made via a national IPA constituency.

The assessment process is two-staged: the first stage is to identify all potentially

qualifying sites that meet one or more of the IPA criteria and associated thresholds; the

second is for the national IPA constituency to select from amongst these the most

important sites, taking into account the full range of considerations for identifying an

effective network of sites.

• Consideration should be given to identifying IPAs on sites that qualify under multiple

criteria and/or contain multiple qualifying species and/or habitats, in order to focus

conservation action.

• National IPA constituencies should make an assessment of their IPAs as a

complementary network of sites, rather than identifying sites on an individual,

piecemeal basis.

• IPA designation does not necessarily constitute a recommendation for site protection; it

also serves as a mechanism to facilitate impact avoidance or improved management of

important or vulnerable elements of plant diversity. Thus a comprehensive network of

identified sites does not equate to a ‘land-hungry’ conservation framework.

• Conserving the range of genetic diversity of threatened species and/or those species of

economic or cultural value, including CWRs, should be considered when selecting

IPAs.
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Table 1 Summary of the revised IPA criteria and sub-criteria

Sub-criterion Threshold

(A) Threatened species

A(i) Site contains one or more globally

threatened species

Site known, thought or inferred to contain ‡1% of

the global population

AND/OR

‡5% of the national population OR the 5 ‘‘best

sites’’ for that species nationally, whichever is

most appropriate

A(ii) Site contains one or more regionally

threatened species

Site known, thought or inferred to contain ‡5% of

the national population, OR the 5 ‘‘best sites’’ for

that species nationally, whichever is most

appropriate

A(iii) Site contains one or more highly restricted

endemic species that are potentially threatened

Site known, thought or inferred to contain ‡1% of

the global population

AND/OR

‡5% of the national population, OR the 5 ‘‘best

sites’’ for that species nationally, whichever is

most appropriate

A(iv) Site contains one or more range restricted

endemic species that are potentially threatened

Site known, thought or inferred to contain ‡1% of

the global population

AND/OR

‡5% of the national population, OR the 5 ‘‘best

sites’’ for that species nationally, whichever is

most appropriate

(B) Botanical richness

B(i) Site contains a high number of species

within defined habitat or vegetation types

For each habitat or vegetation type: up to 10% of the

national resource can be selected within the whole

national IPA network

OR the 5 ‘‘best sites’’ nationally, whichever is the

most appropriate

B(ii) Site contains an exceptional number of

species of high conservation importance

Site known to contain ‡3% of the selected national

list of species of conservation importance

OR the 15 richest sites nationally, whichever is most

appropriate

B(iii) Site contains an exceptional number of

socially, economically or culturally valuable

species

Site known to contain ‡3% of the selected national

list of socially, economically or culturally valuable

species

OR the 15 richest sites nationally, whichever is most

appropriate

(C) Threatened habitat

C(i) Site contains globally threatened or

restricted habitat/vegetation type

Site known, thought or inferred to contain ‡5% of

the national resource (area) of the threatened

habitat type

OR site is among the best quality examples required

to collectively prioritise 20–60% of the national

resource

OR the 5 ‘‘best sites’’ for that habitat nationally,

whichever is the most appropriate
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Key definitions

We have tried where possible to avoid the use of excessive terminology within the criteria,

and any technical terms that are used are explained in the accompanying notes. However,

three key terms merit explanation at the outset:

Population the term ‘‘population’’ here refers to the total number of individuals of a

species within a discrete geographical unit (site). This correlates to the ‘‘sub-populations’’

in IUCN Red List terminology (2014). In cases where we are referring to the global

population of a species, i.e., all of the individuals of that species globally, sometimes

referred to as the meta-population in population genetics literature, we use the term ‘‘global

population’’; the same applies to national and regional populations of a species.

Range the range of a species is the known or inferred limits of its distribution. The range

thresholds in sub-criteria A(iii) and A(iv) are deliberately aligned to the range thresholds

for the Critically Endangered and Endangered categories of IUCN species Red List

assessments under criterion B (2012), referred to as extent of occurrence (EOO)—see

below. These thresholds are\100 km2 for A(iii) and[100 km2 but less than 5000 km2 for

A(iv). The definition of ‘‘restricted range species’’ in sub-criterion B(ii), set at 10,000 km2,

is aligned to the definition of restricted range in the KBA Standard that we consider most

likely to be applied to plant species (IUCN 2016).

There are a number of ways in which a species’ range can be defined (see, e.g., Gaston

and Fuller 2008) and we do not wish to be overly prescriptive in how this should be

calculated, as it will depend in part upon how much data are available for a particular

species as to how accurately the range can be calculated. However, for most species,

particularly in regions of limited data availability, we would recommend using the mini-

mum convex polygon (MCP) approach to calculating EOO as a measure of range as

defined in the IUCN Red List Categories and Criteria (see IUCN Standards and Petitions

Subcommittee 2014; Joppa et al. 2016). This can be readily calculated using the GeoCAT

online tool (Bachman et al. 2011) so long as georeferenced occurrence data are available

for the species in question. EOO using MCP will tend to over-estimate the true range of a

species, particularly when concerned with species that have highly specific and/or

Table 1 continued

Sub-criterion Threshold

C(ii) Site contains regionally threatened or

restricted habitat/vegetation type

Site known, thought or inferred to contain ‡5% of

the national resource (area) of the threatened

habitat type

OR site is among the best quality examples required

to collectively prioritise 20–60% of the national

resource

OR the 5 ‘‘best sites’’ for that habitat nationally,

whichever is the most appropriate

C(iii) Site contains nationally threatened or

restricted habitat/vegetation type, AND/OR

habitats that have severely declined in extent

nationally

Site known, thought or inferred to contain ‡10% of

the national resource (area) of the threatened

habitat type

OR site is among the best quality examples required

to collectively prioritise up to 20% of the national

resource

OR the 5 ‘‘best sites’’ for that habitat nationally,

whichever is most appropriate
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restricted habitats, but this over-estimation is factored into the range thresholds used in the

IPA criteria.

Region a region is defined as a multi-country area where it would be beneficial to work

across national boundaries to share skills, build networks, define conservation risk and plan

conservation action. For example Europe was recognised as a region in IPA projects

(Anderson 2002; Anderson et al. 2005; Radford and Odé 2009) and North Africa and the

Middle East was also considered as a region for IPA identification and conservation

(Radford et al. 2011).

Restricted habitat this is a habitat or ecosystem recognised as having a restricted range

at a given geographic scale (global, national, regional). At the global scale, this can be

informed by the EOO or area of occupancy thresholds for ‘‘restricted geographic distri-

bution’’ used in criterion B of the IUCN Red List of Ecosystems (Bland et al. 2015). It is

difficult to provide an absolute definition of a restricted habitat at the national level given

the many different habitat classifications in use and the difficulties of using a percentage of

national area in countries with very different sizes. We encourage national IPA con-

stituencies to include a description and justification of habitats included in their threatened

or restricted lists as part of the transparent IPA selection process and to engage with the

ongoing IUCN assessment of global ecosystem threat.

Criterion A: threatened species

Goal to capture populations of the most threatened plant and fungal species on a global or

regional scale. Highly range-restricted species are recognised as inherently threatened

(e.g., by stochastic processes) when insufficient data or capacity means their threat status

has not been formally assessed.

Guiding principles for criterion A:

• The national IPA network should represent the full range of species on the national

criterion A species list.

• Where data are available, sites that contain a significant proportion of the global (or

regional) population of a species should be included in the IPA network.

• The national constituency should select up to five sites per criterion A species, either

from amongst the sites that meet the criterion threshold or, in the absence of the

required population data, through selection of the five ‘‘best’’ sites based on expert

consensus. In exceptional cases, for example where there are fewer than 10 sites in the

whole country or where there are between 5 and 10 known large populations of a

species, up to 10 sites may be selected per species in each country. The population

thresholds are set necessarily low as in certain cases even relatively small populations

can be of high conservation importance, particularly where they are geographically/ge-

netically isolated or edge-of-range populations and/or are in secure, well-protected

sites. However, it is not intended that every site that meets the population threshold for

every criterion A species should qualify as an IPA.

• For particularly dispersed criterion A species with no obvious population centres,

separate IPAs should not be selected for those species alone when it is possible to

include them within IPAs selected primarily on the basis of other species or criteria.

• The degree of threat to the population and the need for protection should be taken into

account in the IPA assessment and fully documented. IPAs should be selected only for

populations that are viable or for which there is hope that ameliorative measures can be

taken to ensure a return to viability.
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• IPA sub-criteria A(iii) and A(iv) take account of the lack of formal global conservation

status assessments for the large majority of plant and fungi species, due both to limited

capacity and limited data availability, by using extreme range-restriction as a proxy for

threat in the absence of a full assessment.

Notes on the application of sub-criterion A(i):

(1) Qualifying species must be listed as threatened [vulnerable (VU), endangered (EN)

or critically endangered (CR); IUCN 2012] on the IUCN global Red List (www.

iucnredlist.org) or, if relevant or appropriate, the 1997 IUCN Red List of Threatened

Plants (Walter and Gillett 1997).

(2) It is acceptable to include those species assessed as threatened and accepted by the

IUCN review process but awaiting upload onto the IUCN Red List. For example,

species awaiting upload from the IUCN species information system (SIS) following

review can be included, as can species with assessments that have been reviewed by

an IUCN-approved reviewer but have not yet been entered into SIS.

(3) Wherever possible, both the global and national importance of the site should be

documented by applying the % population thresholds for each threatened species;

the selection of ‘‘best sites’’ should only be applied where population data are not

available and cannot be inferred.

(4) If the IPA contains a single-site, threatened (CR or EN) endemic species, i.e., the

site effectively holds the entire global population of that species, this should be

recorded in the site documentation to assist with alignment to KBA criteria.

(5) A(i) species of high socio-economic importance (nationally, regionally or globally)

can be tagged as such to facilitate subsequent analysis focused on useful species.

This sub-criterion is largely identical to the regional approach to IPA identification in

Europe (Anderson 2002), but with two additions. First, species that have been assessed as

threatened according to IUCN criteria and reviewed but have not yet been uploaded to the

official global Red List are accepted as criterion A(i) species—this is a pragmatic decision

because of the periodic release of reviewed species to the Red List and the resultant time

lag which may otherwise delay the IPA assessment process. Second, a global population

threshold for each threatened species is included for the first time; this will provide

stronger evidence for the global importance of the IPA site in addition to its national

importance. It also helps to align this sub-criterion to KBA criterion A (see ‘‘Alignment of

IPA criteria to IUCN Key Biodiversity Areas’’ section).

A(i). Site contains one or more globally threatened species

Site known, thought or inferred to contain ≥1% of the global population 

AND/OR 

≥5% of the national population OR the 5 “best sites” for that species nationally, whichever is most appropriate. 
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A(ii). Site contains one or more regionally threatened species

Site known, thought or inferred to contain ≥5% of the national population  

OR the 5 “best sites” for that species nationally, whichever is most appropriate. 

Notes on the application of sub-criterion A(ii):

(1) Qualifying species must be listed as threatened on an IUCN Regional Red List OR

another regionally approved, peer-reviewed threat list, for example the threatened

medicinal plants of the Himalaya (Hamilton and Radford 2007).

(2) Note (5) for sub-criterion A(i) is equally applicable here.

This sub-criterion is virtually identical to the detailed regional approach for IPA

identification in Europe. In Europe the regionally threatened species are those contained

within the annexes of the EU Habitats Directive: Annex II (European Union 1992) and

Bern Convention: Appendix 1 (Council of Europe 1979).

In the Tropics we do not foresee that this sub-criterion will be widely applied, but it may

be applicable to particular species of regional importance, for example highly important

socio-economic species that are considered to be regionally threatened and published as

such.

A(iii). Site contains one or more highly restricted endemic species that are potentially threatened

Site known, thought or inferred to contain ≥1% of the global population 

AND/OR 

≥5% of the national population OR the 5 “best sites” for that species nationally, whichever is most appropriate. 

A(iv). Site contains one or more range restricted endemic species that are potentially threatened

Threshold as per A(iii) 

Notes on the application of sub-criteria A(iii) and A(iv):

(1) A ‘‘Highly Restricted Endemic’’ (HRE) is defined as a species with a total range of

\100 km2. A ‘‘Range Restricted Endemic’’ (RRE) is defined as a species with a

total range of\5000 km2 but[100 km2. These definitions of ‘‘highly restricted’’

and ‘‘range restricted’’ are aligned respectively to the CR and EN range (EOO)

thresholds for IUCN threat assessments under criterion B (2012). Hence, in effect,

the species are defined through partial assessment against IUCN criterion B but

without the need to determine fully the threat status; it is a step towards improving

1782 Biodivers Conserv (2017) 26:1767–1800

123



the information on threatened species within these regions. Endemism is defined by

ecological range size rather than by political borders, and thus A(iii) and A(iv)

species can have trans-border ranges. A(iii) and A(iv) are recorded separately to

allow for more detailed analysis of sites and species; they share the same thresholds.

(2) Species should be listed as HREs or RREs on a recognised national or regional list

that can be developed, peer-reviewed and published as part of the IPA identification

process.

(3) HREs and RREs that have already been assessed on the IUCN Red List are excluded

from these sub-criteria except where listed as Data Deficient. If they have been

assessed as threatened (VU, EN or CR), they should be considered under sub-

criterion A(i); if assessed as least concern or near threatened, they should be

included in the species list for sub-criterion B(ii).

(4) Notes (3)–(5) for sub-criterion A(i) are equally applicable to sub-criteria A(iii) and

A(iv). In addition, where a site is known or inferred to contain C10% of a HRE or

RRE, this should be recorded in the site documentation to assist with alignment to

KBA criteria.

Sub-criteria A(iii) and A(iv) are defined differently from those used within Europe

(Anderson 2002). The corresponding European IPA sub-criteria focus on threatened

national endemics and national near-endemics respectively, using political boundaries

because countries are typically smaller and suitable threat data, in the form of national red

lists, are often available within Europe. Beyond Europe, countries are often larger

(although we acknowledge that there are also small countries in the tropics) and national

red lists do not often exist.

The concepts of HREs (then called Site Restricted Species) and RREs (then called

Restricted Range Species) were first introduced into IPA methodology in a project in North

Africa and the Middle East (Radford et al. 2011). They are formally adopted here. We have

replaced ‘‘Site Restricted’’ with ‘‘Highly Restricted’’ as we acknowledge that not all

species with a range of\100 km2 are restricted to a single site.

Criterion B: botanical richness

Goal to capture sites of exceptional plant and fungal diversity, focussing on high-quality

species assemblages, irrespective of threat.

This is achieved by selecting sites that contain high concentrations of species that

indicate either high-quality habitat and/or species-rich sites. Where data are available, the

richest sites per habitat can be selected; this is possible for data-rich countries where there

is a strong understanding of the full range of habitat types and their species assemblages.

Where species data for habitats are not systematically available, the richest sites are chosen

on the basis of high concentrations of important/valuable species; this approach is likely to

be more appropriate for use in most of the tropics. The sub-criteria B(ii) and B(iii) have

been separated because they reflect different value systems for important species: B(ii)

emphasises species of value because they are rare and irreplaceable species and/or indi-

cators of important habitats and sites, whilst B(iii) emphasises species of socio-economic

value to humans including those that have cultural or spiritual value. However, these two

species lists are not mutually exclusive.

Guiding principles for criterion B:

• The concept of complementarity should be applied wherever possible and practical:

sites selected under criterion B should attempt to include the greatest number of
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different species rather than selecting multiple sites which contain largely the same

species assemblages.

• Where practical, the creation of a list of indicator species for good-quality, botanically-

rich examples of a particular habitat (e.g., peat bog, dry grassland, coastal dry forest) is

a means of rapidly measuring and comparing richness at sites of that habitat type using

sub-criterion B(i).

• Creating a national list of the most ‘valuable’ species, focussing on globally range-

restricted species [sub-criterion B(ii)] and/or nationally or regionally important wild-

harvested socio-economic species [sub-criterion B(iii)] is a means of measuring and

comparing botanical richness where limited data sets are available. We strongly

recommend that IPA assessors apply EITHER sub-criterion B(i) OR sub-criterion B(ii),

not both. Sub-criterion B(iii) can be applied in all cases.

• Creating indicator lists of valuable wild-harvested socio-economic plants is a means of

facilitating and encouraging wider stakeholder consultation on the identification of key

sites for wild plant diversity outside of the scientific and protected area communities.

B(i). Site contains a high number of species within defined habitat or vegetation types

For each habitat or vegetation type: 

Up to 10% of the national resource can be selected within the whole national IPA network 

OR the 5 “best sites” nationally, whichever is the most appropriate. 

Notes on the application of sub-criterion B(i):

(1) The development and use of national indicator species for each habitat/vegetation

type is encouraged, given sufficient data. Indicator species chosen for B(i) should be

characteristic species that indicate good quality habitat: axiophytes (see Lockton

2005; Botanical Society of Britain and Ireland 2016).

(2) Botanical richness is linked to habitats in this sub-criterion to give an indication of

habitat quality-the best peat bogs, the best chalk grasslands, etc., since it is important

to compare like with like. Sites that have exceptional richness because they hold a

mosaic of habitats within a small area should be identified using B(ii) below.

(3) This sub-criterion should only be applied for defined habitats where there is a

sufficient level of information on species composition in order to determine habitat

quality. It is likely to be difficult to apply systematically in many tropical countries,

where habitat classifications at an appropriately fine scale and lists of indicator

species for habitat quality often do not currently exist. In these cases, sub-criterion

B(ii) is likely to be more appropriate-assessors should apply either B(i) or B(ii), not

both.

This sub-criterion is identical to criterion B used for European IPAs (Anderson 2002)

but with increased emphasis on the recommendation to use species that indicate good

quality habitat, and the proviso that this sub-criterion should only be used where there are

data of sufficient quality and resolution.
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B(ii). Site contains an exceptional number of species of high conservation importance

Site known to contain ≥3% of the selected national list of species of conservation importance 

OR the 15 richest sites nationally, whichever is most appropriate. 

Notes on the application of sub-criterion B(ii):

(1) B(ii) species can be selected from the following categories: (a) restricted range

species, defined as those with a total range of\10,000 km2 (note: species also

qualifying under IPA criterion A are NOT excluded), (b) national endemic species,

(c) national Red List species not covered by criterion A. It is not obligatory to

include all of the categories (a–c). The possible inclusion here of national

endemics—defined by political borders—is not without controversy, but we

acknowledge that national endemic species can be of importance in conservation

planning and so should be recognised as species of high conservation importance.

The decision as to which species groups from (a) to (c) are chosen for applying this

sub-criterion should be made by the national IPA constituency.

(2) Lists of species used should be published and justified as part of the IPA

identification process.

(3) The species list can comprise qualifying species from the total flora or mycota of the

country, or the qualifying species from one or more taxonomic groups (for example,

a plant family) that is/are representative of the wider flora or mycota and so can be

used as proxy group(s) for measuring exceptional richness.

(4) There is no prescriptive minimum number of species for a site to qualify as this will

depend in part on the richness of the national flora or mycota and of its species of

high conservation importance, but the site should be exceptional at a national scale;

this judgement can be made by the national IPA constituency.

(5) Sites selected should have reasonable ecological and geographical integrity, whether

a habitat mosaic or otherwise, and should not be greater than 1% of the area of the

country or 50,000 km2, whichever is the smaller.

This is a new sub-criterion, not previously applied in any IPA context.

B(iii). Site contains an exceptional number of socially, economically or culturally valuable species. 

Site known to contain ≥3% of the selected national list of socially, economically or culturally valuable species 

OR the 15 richest sites nationally, whichever is most appropriate. 

Notes on the application of sub-criterion B(iii):

(1) B(iii) species can be selected from the following categories and should focus on

those species that would benefit from site-based conservation measures: (a) socio-

economically important wild-harvested species, including medicinal plants, food
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plants, resin/dye plants, timber species, etc., (b) CWRs, (c) other culturally and

spiritually important plants; (d) CITES species listed on Appendix 1 or Appendix 2

(excluding plant groups where whole families/genera are listed on Appendix 2 such

as orchids, Aloe spp., succulent Euphorbia spp.).

(2) A list of B(iii) species should be published and justified as part of the IPA

identification process. Naturalised alien species should not be included on this list

except where a strong case can be made for their inclusion (e.g., thoroughly

naturalised archaeophytes); this is a decision for the national IPA constituency.

(3) Notes (4) and (5) for sub-criterion B(ii) equally apply here.

This is a new sub-criterion, not previously applied in any IPA context.

Criterion C: threatened habitat

Goal to capture the largest, most intact areas of threatened and/or extremely restricted (and

thus highly likely to be threatened) natural or semi-natural habitats, and severely declining

habitats that may once have been common. This is regardless of how botanically rich they

are.

Guiding principles for criterion C:

• The national IPA network should represent the full range of national criterion C

habitats.

• The threshold for selecting IPAs is based on area in order to preserve the largest

continuous extents of each habitat. However, factors such as land management history,

habitat quality (health and integrity) and species diversity can also be considered in site

selection. The thresholds apply to the remaining extent of the habitat type as opposed to

the potential extent.

• It is important to note that sub-criteria C(i)–C(iii) do not distinguish between threatened

and restricted habitat. This is a pragmatic (not a theoretical) decision because in many

countries outside Europe there are no official threatened habitat lists and a habitat may

be referred to as threatened because it is restricted and/or infrequent and/or declining.

Within Europe the distinction is clearer but as fragmentation of habitats is so much

more acute, restricted and infrequent habitats are more likely to be threatened, and

regional lists of threatened habitats are available. Where limited habitat/vegetation data

exist, IPA identification can begin the process of developing habitat data resources in

each country based on expert opinion, using sub-criterion C(iii). In cases where it is

possible to identify globally restricted habitats, these should be captured under sub-

criterion C(i).

C(i). Site contains globally threatened or restricted habitat / vegetation type 

Site known, thought or inferred to contain ≥5% of the national resource (area) of the threatened habitat type 

OR site is among the best quality examples required to collectively prioritise 20-60% of the national resource 

OR the 5 “best sites” for that habitat nationally, whichever is the most appropriate. 

Notes on the application of sub-criterion C(i):
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(1) C(i) threatened or restricted habitat/vegetation types are taken from a globally

recognised list, potentially following the categories and criteria of the IUCN Red

List of Threatened Ecosystems (Bland et al. 2015). This list does not exist at present

but may do in future so is included to ‘future-proof’ the criteria.

(2) The 20–60% threshold is derived from the EU Habitats Directive for priority

threatened habitats and so may not be appropriate for use outside Europe, where the

C5% threshold may be more appropriate.

(3) Wherever possible, the national importance of the site should be documented by

applying the threshold for the % of the national resource; the selection of ‘‘best

sites’’ should only be applied where quantitative data are not available and cannot be

inferred.

(4) In addition to meeting the national thresholds, if the site is known or inferred to

contain C5% of the global extent of a globally Endangered or Critically Endangered

habitat/vegetation type, C10% of the global extent of a globally Vulnerable habitat/

vegetation type, or C20% of the global extent of a geographically-restricted habitat/

vegetation type regardless of threat status, then this should be recorded in the site

documentation to assist with alignment to KBA criteria.

In the European IPA criteria, C(i) refers to priority threatened habitats on the EU

Habitat Directive (1992). Globally threatened or restricted habitats were not considered,

hence this is an additional sub-criterion albeit one that cannot be applied systematically

until an appropriate list is developed. Existing European IPAs identified on the basis of

sub-criterion C(i) of the original IPA criteria can be reclassified as C(ii) sites in a future

iteration of the IPA database.

C(ii). Site contains regionally threatened or restricted habitat / vegetation type 

Site known, thought or inferred to contain ≥5% of the national resource (area) of the threatened habitat type 

OR site is among the best quality examples required to collectively prioritise 20-60% of the national resource 

OR the 5 “best sites” nationally, whichever is the most appropriate. 

Notes on the application of sub-criterion C(ii):

(1) C(ii) restricted or threatened habitats or vegetation types are taken from a regionally

recognised list. This list can be developed, peer-reviewed and published as part of

the IPA identification process if neighbouring countries are involved.

(2) Notes (2) and (3) for sub-criterion C(i) equally apply here.

This sub-criterion is identical to criterion C in the European IPA criteria, which was

split into C(i)—EU Habitats Directive priority habitats, and C(ii)—remaining EU Habitats

Directive habitats or Bern Convention habitats (Council of Europe 1979; European Union

1992).
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C(iii). Site contains nationally threatened or restricted habitat / vegetation type, AND/OR habitats that have 

severely declined in extent nationally 

Site known, thought or inferred to contain ≥10% of the national resource (area) of the threatened habitat type 

OR site is among the best quality examples required to collectively prioritise up to 20% of the national resource 

OR the 5 “best sites” nationally, whichever is the most appropriate. 

Notes on the application of sub-criterion C(iii):

(1) C(iii) restricted or threatened habitats or vegetation types are taken from a nationally

recognised list. This list can be developed, published and peer reviewed as part of

the IPA identification process. A good example of this is the nationally threatened

habitat list of Armenia (Asatryan and Fayvush 2013).

(2) Habitats that have ‘‘severely declined in extent’’ are defined as those that have

declined in extent by 50% or more nationally since 1900.

(3) This sub-criterion will capture the most intact examples of those habitats that are

threatened or highly restricted or severely declining within the country (and

potentially more widely). It can also capture those habitats that have a nationally

restricted range, even though they are more common elsewhere, if they are an

important national resource and/or they are important as ‘edge of range’ examples.

(4) This sub-criterion is more appropriate to use in larger and/or data poor countries

where data are held at a national level—in time it will help countries obtain a greater

understanding of threatened/restricted habitats in their countries and how they relate

to the wider regional and/or global picture.

(5) Note (3) of sub-criterion C(i) equally applies here.

This is a new sub-criterion, not previously applied in any IPA context.

IPA selection, size and boundaries

IPAs can be identified on any land regardless of their designation, e.g., private, public or

protected. There is no fixed minimum or maximum size for IPAs, however the site should

have reasonable ecological/geographical integrity and an IPA site should feasibly be a

viable conservation management unit. Therefore, extremely large IPAs that could not be

managed as a single unit are not desirable except in exceptional circumstances (e.g., large

extents of pristine criterion C habitats). A maximum size guide could be less than 1% of

the area of the country or 50,000 km2. An IPA should be defined so that as far as possible it

is different in character or habitat or botanical significance from the surrounding area. As

the ultimate aim of an IPA programme is to ensure the long-term conservation of the most

important sites for plant diversity, an IPA should have the potential to be managed to

protect the botanical interest of the site and/or ensure its sustainable use. However, we

acknowledge that it may not always be practical or even appropriate to establish an IPA as

a formal protected area. A pragmatic approach to support the long term conservation of

each IPA should be made by local stakeholders.
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There are no set rules for the treatment of sites that lie close to each other. These could

remain as individual IPAs or could be merged to create a single larger IPA. As a practical

example, the mapping process for the large, interlinked West Coast IPA in Scotland is

available (Fraser and Winterbottom 2010). The possibility of linking sites through eco-

logical corridors, to prevent isolation of populations and to build resilience against the

effects of climate change, should also be considered in the final selection of IPAs.

For the delimitation of site boundaries, obvious barriers such as rivers, roads or distinct

changes in land use can be used where they are considered appropriate. In larger regions

where there are less obvious site boundaries or changes in habitat type, site boundaries can

be delimited by geological features such as ridge-lines or hilltops. As with the selection of

sites, the final decision as to the boundaries of each IPA lies with the national IPA

constituency. Where possible and desirable, IPAs should have buffer zones or Zones of

Opportunity (areas where habitat restoration can potentially be applied and isolation of

species or habitats be prevented) defined around the core IPA zone. A decision tree for

deciding site boundaries and identifying Zones of Opportunity has been developed for the

UK IPA network (Dines and Hutchinson 2008) and elements of this could be applied more

widely.

The degree of threat and the need for protection should be considered in the selection

process and fully documented if the site is selected as an IPA. IPAs that fall wholly or

partially within existing protected areas do not necessarily have to match the size or

boundary of that protected area.

Alignment of IPA criteria to IUCN Key Biodiversity Areas

KBAs are defined as sites of importance for the global persistence of biodiversity (IUCN

2016). The concept of KBAs has been in use for some time (Eken et al. 2004; Langhammer

et al. 2007), and widely employed in a number of geographical regions (e.g., Eken et al.

2004; Gerlach 2008; Kasecker et al. 2009; Paese et al. 2010; Melovski et al. 2012) and

ecological zones such as freshwater ecosystems (Holland et al. 2012; Carrizo et al. 2014).

However, a fully standardised methodology for their identification, based on a single set of

criteria for all organism groups with strict quantitative thresholds—the KBA Standard—

has only recently been launched (IUCN 2016). One of the stated aims of the KBA Standard

is to harmonise existing approaches to the identification of important sites for biodiversity,

including Important Bird and Biodiversity Areas (BirdLife International 2014), the Alli-

ance for Zero Extinction (Ricketts et al. 2005), PBAs (van Swaay and Warren 2006) and

IPAs. A single standardised approach has considerable merit, particularly in terms of

rapidly and simply conveying information on priority sites for biodiversity under a single

banner to a range of key stakeholders both within and beyond the scientific world.

However, there is still a need for the more tailored approach that IPAs provide for plants,

for several reasons:

(1) Plants are diverse in orders of magnitude greater than many of the more exhaustively

studied organism groups, such as birds and mammals, on which many site-based

prioritisation methodologies (including KBAs) have been based. As a direct result of

this, plant conservationists face major limitations in terms of available data on

species distributions, population sizes and threats, and the capacity and resources to

gather such data. Whilst being scientifically robust and transparent, the IPA

methodology is also pragmatic and flexible, factoring in these data and capacity
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limitations such that the criteria are readily applicable in both data-rich and data-

poor regions. For example, through the option to select the ‘‘best’’/‘‘richest’’ sites

based upon the data available, IPAs can be assessed in the absence of

comprehensive population (for species) or area (habitat) data.

(2) The conservation of plant diversity and plant habitats is of such fundamental

importance to the safeguarding of wider biodiversity and human livelihoods that

sites of prime importance for plant diversity warrant particular recognition and

promotion through a dedicated and tailored system.

(3) The IPA methodology is an established, internationally proven method for

identifying key sites for plant diversity, in use since 2001. It has been successfully

tested on countries and regions with a wide range of plant diversity, from the

Falklands Islands, with 180 species of vascular plant 14 of which are endemic

(Upson 2012; Upson et al. 2016), to Turkey, with nearly 9000 species of vascular

plant, over 3000 of which are endemic (Byfield et al. 2010). Further, it has been

tested on countries with varying degrees of data availability, ranging from data-rich

countries such as the UK to relatively data-poor countries such as Egypt. With the

relatively minor modifications proposed here, the criteria will be readily applicable

globally, and through targeting specific countries we can identify site-based

priorities for plants in the parts of the world where this information is needed most

urgently.

(4) Providing a clear link between biodiversity conservation and human livelihoods is

fundamental to driving conservation action and sustainable management in many

parts of the world. Under the revised criteria, IPAs explicitly accommodate wild-

harvested useful species and crop genepools as a measure of biodiversity value, thus

providing this clear link and helping to conserve those species that support

livelihoods and ecosystem services. Given the increasing recognition of the role of

local (stakeholder) communities in sustainable conservation action, this also stands

to benefit sustainable long-term outcomes.

The ultimate aim of an IPA programme is to ensure the long-term protection of national

IPA networks and their priority species and habitats. With this in mind, national and sub-

national decision making and conservation practices are factored into the site identification

process, and national IPA constituencies are empowered to identify the species, habitats

and sites that they consider to be of global importance within their national boundaries.

Effective conservation decision-making and implementation is typically based on national

priorities, in which case a high level of engagement at the national level is likely to lead to

more sustainable conservation impacts.

The KBA Standard, on the other hand, applies strictly global criteria and intentionally

omits national priorities and criteria from the identification of KBA sites. This has the

advantage of allowing for comparability across all KBA sites so that any KBA site can

confidently be said to be of global importance for biodiversity so long as it meets the

thresholds of the strict criteria. However, as noted in the ‘‘Introduction’’ section, this

approach may serve to exclude many sites that are of global importance for the conser-

vation of a particular plant species or habitat. As an example, when applying an earlier

iteration of the KBA criteria to IPAs and IBAs in Macedonia, Melovski et al. (2012) found

that 5 of the 42 IPAs and 9 of the 24 IBAs did not meet the KBA criteria despite the sites

having international significance. Further, KBA processes are less accommodating of the

pragmatic approach needed to identify key sites for data-poor and highly diverse organism

groups such as plants, particularly in the tropics. With this comes a concern that exclusive
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reliance on KBAs, identified using well known data-rich species groups, will inadvertently

limit progress on plant conservation priorities, and potentially result in their continued

under-representation in planning and management schemes.

Rather than being in competition, however, the IPA and KBA programmes should be

viewed as both complementary and mutually supporting. Their complementarity derives

from their subtly different aims and scope as discussed above. In terms of their mutual

support, national IPA programmes will play a major role in providing data towards plant-

based KBA assessments. Indeed, many IPAs will automatically qualify as KBAs where the

criteria align. At the same time, KBA programmes will support IPA initiatives through

providing site-based data on habitats, threats and management practices for other organism

groups which will feed into the IPA assessments. Further, the detailed KBA criteria pro-

vide clear guidance on the range and detail of data (e.g., species population surveys,

detailed habitat mapping) that plant conservationists should strive towards as our under-

standing of plant diversity develops through increased baseline surveys and site and species

monitoring. The identification of national IPA networks is as an essential step in this

process.

Ultimately, having a range of available methodologies for assessing conservation pri-

orities, supported by a range of practitioners who have experience in applying these

methods and the associated data requirements, is healthy as no one system will be suit-

able or optimal in every situation.

Detailed comparison of IPA and KBA criteria

An alignment of the revised IPA criteria with the global KBA criteria is presented in

Table 2. In some areas, notably IPA criteria A and C(i), the criteria readily align, subject to

the application of global population percentage (species) and range extent (habitat) data,

where available, for sites. Wherever feasible, these population and range data will be

captured in the IPA database (Plantlife 2010a) to facilitate the future assessment of plant-

based KBAs on the basis of IPA data. We have focussed on KBA criteria A and B in the

comparison, as these are the most readily applicable to plants. Of the remaining KBA

criteria, C–E, it is possible that criterion C: ecological integrity could most readily be

applied using plant data. However, this requires the ability to identify ‘‘one of B2 sites per

ecoregion characterised by wholly intact ecological communities…’’ and for most

ecoregions, insufficient data are available on plant assemblages to contemplate applying

this criterion.

In its first iteration, the IUCN KBA Standard is a global assessment tool, but it is noted

that ‘‘some countries/regions may also desire to apply the criteria with less stringent

thresholds to identify sites of national/regional significance’’ (IUCN 2016, p. 4) and these

thresholds can be set by national constituencies. This is positive, but we would argue that

all IPAs are globally important for plant conservation, regardless of whether or not they

meet the KBA definition of global importance. Nevertheless, we note in Table 2 the areas

where IPA criteria can be aligned to national or regional KBA criteria where the IPAs are

assessed only against regional or national criteria [IPA sub-criteria A(ii), C(ii) and C(iii)].

The arrangement of the criteria is somewhat different in the two approaches. IPAs treat

individual threatened and/or range restricted species together (criterion A) but separately

from threatened and/or range restricted habitats (criterion C). In KBAs, threatened species

and habitats are grouped under criterion A: threatened biodiversity, but separate from

range-restricted species and habitats which are treated under criterion B: geographically

restricted biodiversity. This difference is a result of the practical consideration of limited
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data availability for plants: for both plant species and habitats it is difficult to decouple

threat from range restriction as most species and habitats have not had their conservation

status assessed and, in many instances, the most range-restricted species or habitats are

likely to prove to be the most threatened following a full assessment.

Conclusions

Identification of sites of importance for plant diversity through the application of IPA

criteria has proved a popular and successful approach in Europe, North Africa and the

Middle East. The revised criteria presented here incorporate a series of changes identified

and recommended following workshops and wide consultation with diverse stakeholders.

The revisions are designed to facilitate the extension of IPA identification to countries

around the world, including the tropics where uptake to date has been limited. Key changes

include (i) the addition of socially, economically and culturally valuable plants as a

measure of importance of a site, (ii) an increased emphasis on assemblages of range-

restricted species and other indicator species of high conservation importance as measures

of botanical richness, (iii) the inclusion of both nationally and globally threatened habitats

as a measure of importance to reflect the varying degree of information held for habitats

beyond Europe, and (iv) the removal from the criteria of specific references to or com-

pliance with regional (European) legislation.

The accessible, participatory and nationally-defined nature of the IPA approach, widely

recognized as its key strengths, remain central to the IPA identification process.

The principles and thresholds of the IPA criteria proposed here, and the data that will be

mobilised through IPA programmes are, in many cases, well aligned with those adopted for

the identification of IUCN KBAs, thus optimizing the flow of information between the two

systems, and providing mutual support for these important initiatives.

The new criteria will be adopted and implemented in the TIPAs programme over the

next 5 years (Anderson et al. 2016; RBG Kew 2016). We very much hope that this will

stimulate other countries and regions around the world to initiate, revive or continue their

IPA programmes so that a truly global network of IPAs can be identified and managed,

helping to safeguard the future of global plant diversity.
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Llorente M, Geamănă N, Geertsema W, Lommelen E, Meiresonne L, Turkelboom F (2014) Linkages

between biodiversity attributes and ecosystem services: a systematic review. Ecosyst Serv 9:191–203.

doi:10.1016/j.ecoser.2014.05.006

Heath MF, Evans IE (eds) (2000). Important Bird Areas in Europe; priority sites for conservation, 2

volumes. BirdLife Conservation Series No. 8. BirdLife International, Cambridge

Heino J (2010) Are indicator groups and cross-taxon congruence useful for predicting biodiversity in aquatic

ecosystems? Ecol Indic 10:112–117. doi:10.1016/j.ecolind.2009.04.013

Heywood V, Casas A, Ford-Lloyd B, Kell S, Maxted N (2007) Conservation and sustainable use of crop

wild relatives. Agric Ecosyst Environ 121:245–255. doi:10.1016/j.agee.2006.12.014

Hofmeyr W (ed) (2004) Proceedings of the Important Plant Areas workshop. Unpublished report. National

Botanical Research Institute, Pretoria

Holland RA, Darwall WRT, Smith KG (2012) Conservation priorities for freshwater biodiversity: the Key

Biodiversity Area approach refined and tested for continental Africa. Biol Conserv 148:167–179.

doi:10.1016/j.biocon.2012.01.016

IUCN (2012) IUCN Red List Categories and Criteria. Version 3.1, 2nd edn. IUCN Species Survival

Commission, Gland. http://www.iucnredlist.org/technical-documents/categories-and-criteria/2001-

categories-criteria. Accessed 19 Sep 2016

IUCN (2014) Conserving wild plants and habitats for people across the Mediterranean. https://www.iucn.

org/content/conserving-wild-plants-and-habitats-people-across-mediterranean. Accessed 19 Sep 2016

IUCN (2016) A global standard for the identification of Key Biodiversity Areas, version 1.0, 1st edn. IUCN,

Gland. https://portals.iucn.org/library/sites/library/files/documents/Rep-2016-005.pdf. Accessed 19

Sep 2016

IUCN Sampled Red List Index for Plants (2012) Plants under pressure—a global assessment. Royal Botanic

Gardens, Kew. http://www.kew.org/sites/default/files/kppcont_027709.pdf. Accessed 19 Sep 2016

IUCN Standards and Petitions Subcommittee (2014) Guidelines for using the IUCN Red List Categories and

Criteria. Version 11. Prepared by the Standards and Petitions Subcommittee. http://www.iucnredlist.

org/documents/RedListGuidelines.pdf. Accessed: 19 Sep 2016

Jones M (2008) Distribution and conservation of Montserrat’s endemic flora. Unpublished MSc Thesis,

Imperial College, London

Joppa LN, Butchart SH, Hoffmann M, Bachman SP, Akçakaya HR, Moat JF, Böhm M, Holland RA,
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