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Introduction
Protected areas (PAs) are heralded as one of the cornerstones of global 
conservation efforts to protect biodiversity, habitats and ecosystem 
services. Currently, PAs cover 15.4% of the world’s terrestrial areas and 
8.4% of the world’s ocean area, with the 2020 Aichi Targets set by the 
Convention on Biological Diversity aiming for 17% and 10% respectively. 

Although coverage is increasing, there is growing evidence that protected 
areas are not always effective; many are considered to be mere “paper 
parks” lacking in staffing, funding and management, which are failing to 
buffer multiple, widespread threats to biodiversity. For conservation strate-
gies to be successful, it is therefore critical to find out if, where and how 
PAs are working. The effectiveness of PAs can be measured by looking at 
different outcomes – economic, social, and conservation. For this report 
we focus on measuring the conservation status of PAs, specifically the 
outcomes for biodiversity. What can we say about the status and trends of 
species living within protected landscapes?

Previous research has assessed such conservation outcomes based on how 
well PAs represent different aspects of biodiversity (Rodrigues et al., 2004), 
and how they affect habitat cover and/or species populations (Geldmann et 
al. 2013) and species composition (Barnes et al., 2014). Indices of popula-
tion abundance change over time, such as the Living Planet Index (LPI), 
are another way to assess the impact of PAs for species globally; such 
indicators act as a proxy for the effectiveness of PAs to conserve biodiver-
sity, and present a continuous measure that can be tracked over time.

While the Living Planet Report 2014 shows a bleak outlook for global 
vertebrate species populations, which on average have declined by 52% 
over the past 40 years (WWF, 2014), it suggested that trends within terres-
trial PAa are declining less rapidly (-18%). Here, we investigate this finding 
further by exploring the status and trends of populations within PAs across 
the globe in more detail. 

This inaugural report presents the status and trends for those protected 
populations that are currently being monitored and have been incorpo-
rated into the Living Planet Database, where these data are available to 
download. Extensive future work is required to successfully assess the 
efficacy of PAs based on these data, but this work is critical as the 2020 
Aichi targets move closer. We hope that this initial report will form the 
basis for a growing collaborative effort to determine how best to protect 
the biodiversity that supports our future needs.

On average global vertebrate 
species populations of mammals, 

birds, reptiles, amphibians and 
fish, have declined by 52% over 

the past 40 years. 
 

living Planet Report 2014, wwf

Wapiti (Cervus canadensis) 
   

Elk Wildlife Refuge, 
Wyoming, USA
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Elephant and Baobab Tree 

 
Tarangire National Park, 

Tanzania

Population trends in protected 
areas vary greatly across countries, 
with average trends ranging from 
pronounced increases to rapid 
declines 
 
Income and perceived corruption 
indicate differences across countries

Reptiles and amphibians in protected 
areas show average population 
declines of 34% and 97% respectively

Threats to populations from habitat 
change and exploitation persist in 
protected areas
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“A protected area is 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”

 

IUCN, Best Practice Protected Area Guidelines Series No.19 (Day et al., 2012) 

It is generally agreed that PAs should be one of the pivotal conserva-
tion strategies to protect biodiversity. Their role has evolved since the 
first national parks were designated in the 1870s and now range in 
their remit from multi-use areas to strict nature reserves with minimal 
human impact for the purposes of maintaining ecological integrity. PAs 
at the national level are often part of key environmental policy, and the 
national (and global) percentage area coverage by PAs is one indicator 
used to monitor progress towards biodiversity targets (Butchart et al., 
2010).

In 2010, signatories of the CBD (COP-10) committed to a strategic plan 
for biodiversity (decision X/2), including a set of targets (Aichi targets) 
formulated to slow and halt the loss of habitats and biodiversity by 2020. 
At present (October 2014), 15.4% of the global terrestrial area (including 
freshwater systems) is protected and 8.4% marine and coastal area under 
national jurisdiction is protected (only 3.4% for global ocean coverage). 
Coverage has increased from 14.6% and 4.8% respectively since 2010 
(UNEP-WCMC, 2014), however governments are still falling below 
aspired targets (Bertzky et al., 2012; Global Biodiversity Outlook, 2014).  

Despite the increase in coverage, the majority of protected area 
networks are still unrepresentative of biodiversity (Rodrigues et al., 
2004). Furthermore, management assessment protocols have shown 
that many PAs still face considerable threats (e.g. land degradation, 
poaching) and there is a lack of funding to support sufficient levels of 
management. Additionally, PAs are not fixed in their designation, size, or 
indeed persistence. PADDDtracker.org (WWF) tracks the downgrading, 
downsizing, and degazettement of PAs globally and a recent study of this 
activity identified over 500 of these instances in 57 countries between 
1962 and 2009 (Mascia et al., 2014). Governments may reduce the size or 
level of protection of a PA if needed for expanding infrastructure, indus-
trialisation, and access to natural resources (Maschia & Pallier, 2010). 
If left unaddressed, this often unacknowledged conservation hurdle is 
likely to affect a growing number of PAs as the human population and 
our associated demands continue to rise.

Iguazu National Park,  
Argentina

UNESCO World Heritage Site

Protected Areas

uNESCO wORld hERITAGE 
SITES

There are currently 228 
natural world heritage 
sites covering over 270 
million hectares, which 
equates to less than 1% 
of the Earth’s surface and 
over 10% of the land and 
sea included in protected 
areas worldwide.

www.worldheritageout-
look.iucn.org/
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Assessing the coverage of PAs is only the first step in attempting to 
achieve Aichi target 11. We must also continually monitor whether PAs 
are benefiting biodiversity, in terms of representation and persistence 
or improvement of species populations. Using the Living Planet Index 
(LPI), an indicator that tracks changes in abundance of species popula-
tions over time, is one potential way to approach this.

At present, studies on effectiveness of PAs in conserving wildlife, 
both species richness and population densities, reveal mixed results 
(Rodrigues et al., 2004, Geldmann et al., 2013, Barnes et al., 2014), 
some of which suggest populations fare no better within PAs compared 
to outside (Coetze et al., 2014). Notably African mammals, including 
predators and ungulates are suffering population declines, (Craigie et al., 
2010). Site and national scale studies are key to understanding particular 
species/habitat requirements and ultimately help to drive management 
choices for particular PAs. Complementary to this, assessing trends 
in population data from within PAs using the LPI, can help us better 
understand the current status of vertebrates within PAs and provide 
insight into how populations have changed over time. These data also 
highlight where differences in population trends occur, i.e. are popula-
tions increasing in certain regions or taxa and decreasing in others? This 
potentially allows more efficient targeting of further research, and subse-
quent conservation action. Additionally, following population trends 
over time allows early diagnosis of populations that are not benefiting 
from conservation in the form of PAs. 

For this report on the status of protected populations the data are disag-
gregated to include only those populations located within a PA. Further 
disaggregation followed to explore the influence of geographic location 
and biogeography. We then explore population trends for the different 
vertebrate taxa (birds, mammals, fish, reptiles and amphibians). Finally, 
we look at factors that may be related to PA effectiveness, such as the 
presence of threats, and the income and perceived level of corruption at 
the monitoring location. 

 
Macquerie Island, Australia

UNESCO World Heritage Site

we must continually monitor whether 
protected areas are benefiting 

biodiversity, in terms of representa-
tion and persistence or improvement 

of species populations.

Species Populations in 
Protected Areas 

ThE lIvING PlANET INdEx
(lPI)

The lPI is an established, 
peer-reviewed method 
that is easily interpreted 
by a wide and diverse au-
dience (loh et al., 2005; 
Collen et al., 2009)

A further advantage is 
the amount of ancillary 
information which ena-
bles tailoring of questions 
relating to various drivers 
or to specific taxa as re-
quested by science, policy 
& management. 

www.livingplanetindex.org

“By 2020, at least 17% of terrestrial and inland water areas, and 10% of coastal and 
marine areas, especially areas of particular importance for biodiversity and ecosys-
tem 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.” 
                        Aichi Target 11, Convention on Biological Diversity 
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Growth of living Planet 
database for protected 
areas since dec 2012. 

fIGuRE 2

Proportion of protected areas in each country 
for which data is available in the living Planet 

database.

fIGuRE 3

Geographical location of populations within the living Planet database. 
larger circles indicate locations with multiple populations.

The Living Planet Database (LPD) records the trends of a large number 
of populations of species. The data are time series of either population 
size, density, abundance or a proxy of abundance. For example, the 
number of nests or breeding pairs recorded may be used instead of a 
direct count of individuals. The Living Planet Database now contains 
populations which span any number of years between 1970 and 2010.

Indices present average abundance over 40 years – from 1970 to 2010. 
After 2010, the amount of available data decreases due to the time 
taken for data to be collected, published and then entered into the LPD, 
making this final year the most comprehensive and reliable for use at this 
time. Figure 1 shows the growth in the number of species and popual-
tions inside PAs within the database over the last two years. The final 
dataset contains 1,526 species monitored over 4,356 populations. These 
data cover a significant number of protected areas (figure 2) and are 
distributed across the globe (figure 3). The spatially explicit nature of 
these data allows us to explore the trend for specific areas as case studies 
(pages 24-31).
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3634 Populations
1406 Species

Sep 2014
4356 Populations
+4.4%
1654 Species

Jun 2013
3880 Populations 

+4.5%
1469 Species

Dec 2013
3978 Populations 
+2.5%
1543 Species

Jun 2014
4172 Populations
+4.9%
1595 Species
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Global differences
This map colour codes each country 
according to the average abundance 
change between 1970 and 2010 for all 
species populations monitored inside 
PAs, with red shades indicating different 
levels of declines, yellow highlighting 
stable trends (±5%) and green hues 
representing average increases. It is 
important to note that the average trends 
depicted here could be the result of many 
different drivers of population change and 
do not simply reflect the effectiveness of 
a country’s PA network. Similarly, data 
availability is limited in some countries 
which will affect the robustness of the 
result.

Due to the availability of ancillary 
information for PAs and countries, we 
can divide the data to examine trends 
for different taxonomic groups (page 16, 
figure 4), terrestrial and freshwater realms 
(page 18, figure 6), habitat use (page 19, 
figure 7), and threats (page 20, figures 
8-9), PA designations, country income 
and perceived corruption (as possible 
proxies for PA effectiveness- page 23, 
figures 10-12). These subdivisions allow 
a more thorough interpretation of the 
results. NB. Due to the nature of these 
data, some subdivisions may have limited 
data so interpretation is based on the best 
available information and is therefore a 
representation of what we know about 
these populations at present. As more 
data are added to the LPD on an ongoing 
basis, this data set will continue to be 
strengthened over time (figure 1).

ChANGE IN AbuNdANCE
Abundance change

-50% - -100%

-25% - -50%

-5% - -25%

-5% - + 5%

5% - 25%

25% - 50%

50% - 100%

> 100%

No data

Of 130 monitored countries, 39% 
show declining wildlife populations 

within protected areas 
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Global bird, mammal and fish populations inside PAs have on average 
increased (57%, 10%, and 182% respectively). The trend for birds and 
mammals overall is relatively stable, whereas for fish populations there was 
an increase to 1995 followed by very variable population trends to 2010. 
Conversely, global reptile and amphibian populations, which have been 
combined here, show an average decline of 74%. Highlights dramatic and 
worrying declines for reptile and amphibian populations found within PAs. 

Taxonomic Differences
fIGuRE 5

declines in species of 
birds, mammals, fish, 
reptiles and amphibians 
inside protected areas 
since 1970. BIRDS

MAMMALS

FISH

REPTILES

AMPHIBIANS

100 SPECIES

47% of species have seen 
no change or a decline in 
population abundance

bIRdS
639 species (2,134 populations)

49% of species have seen 
no change or a decline in 
population abundance

mAmmAlS
336 species (1,199 populations)

44% of species have seen 
no change or a decline in 
population abundance

fISh
369 species (662 populations)

56% of species have seen 
no change or a decline in 
population abundance

REPTIlES
97 species (204 populations)

71% of species have seen 
no change or a decline in 
population abundance

AmPhIbIANS
85 species (157 populations)

BIRDS

MAMMALS

FISH

REPTILES

AMPHIBIANS

100 SPECIES

kEY

100
SPECIES

despite average abundance 
increases for birds, 47% of these 
protected species are stable or in 

decline

+57% increase
+10% increase
+182% increase
-74% decline

birds
mammals

fish
 Amphibians

& Reptiles

Birds
Mammals
Fish
Herpetofauna

fIGuRE 4

Taxonomic classes. 
Reptiles and Amphib-
ians combined to 
“herpetofauna”.

LPI is set to 1 for 1970

Population changes 1970-2010
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Generalists and Specialists
Species with specific habitat requirements, i.e. those listed with a single 
habitat type on the IUCN Red List, are inherently more threatened by 
human impact such as habitat degradation than habitat generalists. This 
is because of their inability to survive in less than ideal habitat types, 
therefore making PAs a vital tool in the conservation of these populations 
through the prevention of habitat loss. Populations of habitat specialists 
inside PAs show rapid declines after 1995 (resulting in an average increase 
of only 5% from 1970 to 2010), whereas populations of habitat generalists 
show a 50% increase. While better trends may be expected for specialists 
(as they only occur in the protected habitat) there may be other threats in 
play that do not relate to habitat type, and generalists may be able to adapt 
more readily to shifting resources.

Terrestrial/freshwater Realms
The LPI for terrestrial/freshwater biogeographic realms shows popula-
tions in PAs in the Palearctic have on average increased by 87%. Popula-
tions in the Nearctic have been relatively stable since 1970 but show a 
recent decline to make the LPI an average increase of 11%. Populations 
in the three tropical terrestrial and freshwater realms decreased since 
1970: Afrotropical -15%, Neotropical -49%, and Indo-Pacific -44%. While 
increases in Palearctic and Nearctic regions may be encouraging, we note 
that there may be bias in these data sets towards well-studied groups (such 
a bias could also exacerbate declines in tropical regions). While this has 
been corrected for in recent global LPI analysis (Living Planet Report, 
WWF., 2014), these potential biases have yet to be addressed for these 
focused PA results.
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fIGuRE 6

Populatons within 
terrestrial and freshwa-
ter realms

LPI is set to 1 for 1970.
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Species recorded 
as Generalists (> 1 
habitat) or Specialists 
(1 habitat) on the IuCN 
Red list 

LPI is set to 1 for 1970.

Specialist
Generalist
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Numerous studies have shown that PAs are subject to a multitude 
of threats (Carey et al., 2000) and hampered by ineffective or poorly 
supported management (Edgar et al., 2014). Therefore, PAs do not neces-
sarily equate to protected habitats and species. Increases in populations are 
evident in many PAs but there are also many cases of population declines 
(e.g. mammals in Africa, Craigie et al., 2010). Here we consider a number 
of comparisons of population trends within PAs to see how the presence 
of threats, the scale of designation (national and international), and the 
income and perceived level of corruption in the monitored country affects 
population trends over time. These comparisons are by no means exhaus-
tive, and understanding the drivers of effective protection will require 
more detailed consideration and analysis.

Populations under Threat

The establishment of PAs should protect against some threats to the 
populations within them. Populations of species that are recorded as 
threatened (at the population level) are declining even inside PAs with an 
average decline of 12%. Populations of species with no recorded threats 
increase up until 2009 (154% increase) after which there is a sharp decline 
resulting in an average increase since 1970 of 124%. The remaining popula-
tions (classified as unknown) have experienced overall a 61% increase.

Effectiveness of Protected Areas

fIGuRE 8

Populations within 
protected areas 
recorded as threatened 
or facing no threat. 
unknown indicates that 
no information was 
available.

LPI is set to 1 for 1970
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In the Living Planet Report 2014, the main threats to populations globally 
were identified as exploitation (e.g. hunting and fishing, 37% of 3,430 
populations with listed threats), habitat degradation (31.4%), and habitat 
loss (13.4%) (WWF, 2014). PAs should inherently protect against habitat 
degradation and loss but as management varies in type, scope, and effec-
tiveness from one PA to another, habitat protection is not guaranteed. 
Habitat degradation (figure 9) remains comparable to global populations 
(31%) with slight decreases in the proportion of populations listed as 
threatened due to exploitation (29%). However, the threat of habitat loss 
appears slightly higher within PAs (16%). While protection may reduce the 
exposure to one form of threat (exploitation) other threats such as habitat 
loss may still persist.
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fIGuRE 12

Corruption Perception 
Index (Transparency 
International, 2014). 
LPI is set to 1 for 1970

fIGuRE 11

Country income levels 
(world bank, 2014).  
LPI is set to 1 for 1970

Protection on an International Scale

Comparison between those areas with solely national designation and 
those that additionally hold international designation shows popula-
tions are faring better in PAs which have both; the population trends 
for national only areas show a 2% decline on average compared with a 
58% increase for populations in PAs with both designations. This could 
be due to greater regulations within internationally designated PAs, 
more directed international conservation effort and/or more funding 
from various sources available to maintain the PAs integrity and provide 
adequate staff. It may also be that the combination of international 
recognition and national management provide more effective conserva-
tion action. Alternatively, international designation may be conferred 
to those national sites which are already achieving some manage-
ment success. Future analysis will focus on disentangling the impact 
of different management categories from other influences on trends. 
World Heritage site case studies (pages 24-31) present some examples of 
population trends in PAs.

Income

Comparing population trends in countries with differing levels of 
household income shows that populations inside PAs located in high 
income countries are increasing (average 62% increase since 1970), 
relatively stable in middle income countries (average 22% increase), but 
have declined by 27% in low income countries. These differences may 
underline differing historical baselines - higher income countries having 
greater levels of habitat destruction prior to 1970 which masks the true 
magnitude of population declines. However, these results may addition-
ally reflect differing levels of resources available for conservation, 
and the ability for wealthier nations to outsource their impacts to the 
developing world. Understanding the relationship between economic 
flows, environmental impact and population declines will be crucial for 
disentangling these issues.

Corruption

Species populations in PAs in countries with a high corruption percep-
tion index declined by 29%. Those in the medium-high quartile on 
average increased by 14%, while populations fared even better in low 
(28%) and medium-low (212%) countries. The steep increase in the 
medium-low corruption category could be explained by increases in 
many European countries, where there is evidence of ‘wildlife comeback’ 
in protected areas (Deinet et al., 2013).

fIGuRE 10

Protected area desig-
nations - exclusively 
national, international 
and both. lPI is set to 1 
for 1970
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There are currently 228 
natural world heritage 
sites covering over 270 
million hectares, which 
equates to less than 1% 
of the Earth’s surface and 
over 10% of the land and 
sea included in protected 
areas worldwide.

www.worldheritageout-
look.iucn.org/
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Case Study
doñana
Doñana National Park, Andalusia, Spain

 
Iberian Lynz (Lynx pardinus) 

 
Doñana National Park, Spain

Doñana National Park was designated a World Heritage site in 1994 
and is also listed as a Ramsar site, Biosphere Reserve, and EC Special 
Protection Area. Doñana National Park occupies the right bank of the 
Guadalquivir River and estuary on the Atlantic coast. It consists of 
a number of important habitats, such as lagoons, marshes, fixed and 
mobile dune systems, and the unique Maquis ecosystem. These habitats 
support a diversity of fauna and flora, including resident populations of 
the following threatened species: Iberian lynx (Lynx pardinus), Spanish 
imperial eagle (Aquila adalberti), marbled teal (Marmaronetta angusti-
rostris), and white-headed duck (Oxyura leucocephala). It is the most 
important overwintering site for waterfowl in Spain.

Threats to the National Park include isolation by increased urban devel-
opment and agricultural expansion, pressure from tourism, over-grazing 
and poaching.

The LPI for species populations within Doñana shows an average 
increase of 1285% since 1975, particularly from the mid-1980. The 
Doñana LPI includes data on 111 populations of 110 species (8 
mammals, 102 birds). The majority of species included in the LPI for 
Doñana are listed as “Least Concern”. However, the threatened Spanish 
imperial eagle population has shown an average increase between 1975 
and 2009 (earliest record 1959).

37º00’N
6º30’w

uNESCO world 
heritage Site 
& Ramsar wetland

dATE Of INSCRIPTION
1994

CRITERIA
(vii)(ix)(x)

PROPERTY
54,252 ha

Provinces of huelva 
and Seville, Autonomous 
Community of Andalusia,
Spain
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Populations within 
doñana.

LPI is set to 1 for 1975
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Great Barrier Reef, Australia

Case Study
Great barrier Reef
Great Barrier Reef, Queensland, Australia

Designated as a World Heritage site based on criteria (xii), (xiii), (ix), and 
(x), the Great Barrier Reef (GBR) is the world’s most extensive barrier reef, 
consisting of a total of 2,900 individual reefs covering over 348,000km2. 
It extends from the north-east coast of Australia north to Papua New 
Guinea and encompasses around 600 continental islands, and 300 coral 
and sand cays. 99% of the site lies within the GBR Marine Park, which is, 
and always has been, managed as a multiple-use area allowing commer-
cial and recreational activities.

The GBR has a variety of reef diversity due to differing depths (shallow 
inshore areas, mid-shelf and outer reefs, and oceanic waters). This 
diversity of habitats latitudinally and with depth lead to a high diversity of 
species, including over 1,500 species of fish, around 400 species of coral 
and 4,000 species of mollusc, and 240 species of birds. Furthermore the 
GBR supports half the world’s mangrove species and seagrass areas, and 
is an important calving area for humpback whale. Six of the world’s seven 
marine turtle have been recorded in GBR, including endangered green 
(Chelonia mydas) and loggerhead (Caretta caretta).

The ecological integrity of the reef is enhanced by the large size and 
continued conservation efforts across the reserve. Natural threats include 
extreme weather events such as cyclones. There is pressure from human 
activities associated with shipping, tourism and development. Recent 
threats come from climate change, such as rising sea levels and tempera-
tures, ocean acidification and associated coral bleaching.

The LPI for GBR includes data on 78 populations of 35 species (29 fish, 
2 birds, 3 reptiles, 1 mammal). The LPI for species populations within 
the Great Barrier Reef shows on average a decline of 48%, however this 
involved a large increase in population sizes up to 1998 (108% increase) 
and a pronounced decrease from 2002. One explanation may be the 
widespread mass coral bleaching events in 1998 and 2002. 
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uNESCO world heritage 
Site
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CRITERIA
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PROPERTY 
34,870,000 hA

Off the east coast of the 
Queensland mainland, 
Australia
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Case Study
Selous
Selous Game Reserve, Tanzania, Africa

9º0’S
37º34’E

uNESCO world heritage 
Site

listed as ‘In danger’

dATE Of INSCRIPTION: 1982

CRITERIA
(ix)(x)

PROPERTY 
5,120,000 hA

buffER ZONE 
21,492 hA

Coast, morogoro, lindi, 
mtwara and Ruvuma 
Regions, Tanzania

Selous game reserve was formed in 1922 and accepted as a World Heritage 
site in December 1982 based on criteria (ix) and (x). With an area of over 
50,000km2, it is one of the largest PAs in Africa and represents a relatively 
undisturbed ecosystem, where ecological and biological processes are 
conserved, including predator-prey interactions. Selous game reserve 
contains high densities of elephant (Loxodonta africana), black rhinoc-
eros (Diceros bicornis), lion (Panthera leo) cheetah (Acinonyx jubatus), 
the largest population of wild dog (Lycaon pictus) in Africa, giraffe 
(Giraffa camelopardalis), hippopotamus (Hippopotamus amphibious) and 
crocodile (Crocodylus niloticus).

The integrity of Selous is enhanced by the fact it is located within a larger 
~90,000km2 Selous Ecosystem, and is linked with Niassa Game Reserve 
in Mozambique, which has an area of 42,000km2. However, Selous is 
considered a WHS under threat due to widespread poaching, especially of 
elephants and rhino. This is the result of a lack of patrolling in the interior 
of the reserve, and deterioration of the road network and guard posts due 
to insufficient funding.

The LPI for Selous includes data on 20 populations of 16 species (1 reptile, 
15 mammals). The trend starts from 1986 with an average increase in 
species populations which then becomes a rapid rate of decline after 2002. 
Particularly pronounced decreases are seen in populations of African 
elephant (84%), bushbuck (Tragelaphus scriptus, 56%) and common eland 
(Taurotragus oryx, 20%).
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Alligator. mississippiensis 
 

Everglades National Park, 
Florida, USA 

Case Study
Everglades
Everglades National Park, Florida, USA

Designated as a World Heritage site in 1979 based on criteria (viii), (ix), 
and (x), the Everglades are the largest designated sub-tropical reserve in 
North America covering over 10,000km2. The area consists of a number of 
fresh and brackish water habitats in the juncture between temperate and 
sub-tropical zones of America, supporting a high diversity of fauna and 
flora. Importantly, the Everglades NP contains the largest mangrove in the 
Western Hemisphere, the largest continuous sawgrass prairie and is a key 
breeding area for wading birds in North America.

Ecosystems within Everglades NP include freshwater and saltwater 
marshes, mangrove forests, pine rocklands, seagrass ecosystems, which 
support various species and trophic-level interactions and examples of 
unbroken food chains. It is a sanctuary for numerous bird and reptile 
species, including threatened Florida panther (Puma concolor), snail kite 
(Rostrhamus sociabilis), alligator (Alligator mississippiensis), crocodile 
(Crocodylus acutus) and West Indian manatee (Trichechus manatus). 

The park is potentially threatened by alterations to hydrological regime, 
urban development and agricultural growth, and increasing nutrient 
pollution from agricultural activities upstream.

On average populations in the Everglades have declined by 42% since 
1978, with the majority of the decline occurring in the 1980s after which 
there is a further increase and subsequent decline following a relatively 
stable period for populations. The index is based on 29 populations of 26 
species (14 fish, 6 mammals, 4 birds and 2 reptiles). A comparative study 
found ENP to be high in endemic species and abundances compared with 
other globally important wetlands (Junk et al., 2006). However, severe 
declines have been recorded in some mammal species, notably due to the 
increase in Burmese pythons within the NP (Dorcas et al., 2012).
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Southern tip of the florida 
peninsula, along the Gulf 
of Mexico, State of 
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America
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Protected areas are a spatial asset class. They are selected on the basis of the 
bio-physical assets they present, but come into being through investments 
in cultural assets, institutional assets, infrastructural assets, and human 
assets.

The Project for Protected Area Resilience is seeking to make an important 
conceptual contribution by determining and systematising the types of 
asset found within PAs, the forms of value they create, who captures this 
value, and how different risks might damage or strand the underlying 
assets and values they create.

Competing claims for land resources and a strong social justice critique 
are undermining PAs as a policy and cultural ideal. As a result PAs are 
becoming less resilient to threats.

Framing PAs as an asset class restates the case for them in a fresh and 
holistic way for decision makers and publics alike. It offers a framework 
to communicate value, manage risks, and attract investment from old and 
new funding sources.

The PA asset framework under development at the Smith School of Enter-
prise and the Environment aims to formalise the relationship between 
investments in PAs and the diverse forms of value that accrue to nations, 
society, people and economies. It restates and reveals forms of value that 
cannot be monetised yet are central to human expression and well-being. 
It is guiding and inspiring work on the development of new generation of 
PA decision-support metrics afforded by ‘big’ data and new computational 
techniques.

By combining this perspective with the status and trends information intro-
duced by this preliminary report, we hope to understand the forms of value 
generated by wildlife assets in PAs, and how the changes in abundance and 
spatial distribution of wildlife and associated threats risk the long-terms of 
value that accrue from wildlife assets.

A Protected Area Asset 
framework

American Bison (Bison bison)  
 

Waterton-Glacier International 
Peace Park

Protected areas are a spatial asset class 
created through investments over time.
 
Protected area assets are at risk from 
unanticipated or premature write-downs, 
devaluations or conversion to liabilities 
(Asset Stranding) because they are neither 
assessed nor communicated in a structured 
and holistic manner.

SmITh SChOOl Of 
ENTERPRISE ANd ENvI-
RONmENT

The Smith School of 
Enterprise and the 
Environment is a leading 
international academic 
programme focused upon 
teaching, research, and 
engagement with enter-
prise on climate change 
and long-term environ-
mental sustainability.

www.smithschool.ox.ac.
uk/
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If wildlife populations and their habitats are to be effectively managed 
then it is important to obtain reliable, scientific information on the 
locations, movements and trends of wildlife populations, trends in and 
areas of impact by human activities, and habitat status. This information 
will enable wildlife managers and scientists to i) understand the impact 
of different threats, ii) determine the location of critical areas, and iii) 
evaluate the effectiveness of conservation strategies. 

New technological developmetns are enabling the rapid, real-time assess-
ments of areas of the earth’s surface from space. From high resolution 
imagery enabling the identification of species and determination of 
population size (Fretwell et al., 2012; 2014), to the ability to assess acitivity 
within PAs using radar (e.g. EU’s Sentinel-1a)- the scope for the applica-
tion of these technologies to revolutionise our understanding of the status 
and trends of our protected areas is vast. Recent work has also begun to 
explore the dynamics of our living planet using remote sensing - e.g. 10 
year dataset of forest change (Hansen et al., 2013) and new syntheses are 
revealing opportunities and challenges (Pettorelli et al., 2014).

Furthermore, remote sensing technologies can be complemented by 
ground-based systems such as patrols (recording data via SMART) and 
new field technologies such as camera traps (e.g. Instant Wild), or animal 
tracking systems (e.g. Mataki). As these technologies reduce in cost and 
become more accessible (e.g. via the use of accessible analysis tools such 
as ZSL’s camera trap analysis tool), the proportion of PAs that are able to 
implement monitoring strategies using these technologies will increase. 

State of the art application of these data, combined with spatially resolved 
field data transmitted in real-time will enable timely interventions to be 
detected by management. Such systems would permit comprehensive 
analysis at micro-levels like a habitat patch or at macro-scale e.g. a conser-
vation unit, or at mega-scale e.g. ecosystem or country wide analysis. 
Making this information readily available to managers, scientists, and 
policy makers enables them to assess and monitor performance against 
conservation targets and make informed field decisions. SMART-ER 
implements such a framework and is rapidly becoming a global tool for 
law enforcement and ecological monitoring. It is being implemented in 
over 100 PAs with plans to expand this to 200 sites in the next five years. 
The process integrates PAs and species standards (IUCN Green List, 
CATS) with extensive capacity building.

Remote Sensing / 
future monitoring Strategies

The scope for these technologies to 
revolutionise our understanding of 

the status and trends of our protected 
areas is vast.

Great Barrier Reef,          
Queensland, Australia

UNESCO World Heritage Site

ZSlS CAmERA TRAP      
ANAlYSIS TOOl

ZSl’s camera trap 
analysis tool provides a 
platform for the attribu-
tion, storage, summary 
statistics and ready-to-run 
analyses commonly used 
for reporting purposes. 
The camera trap tool 
streamlines the camera 
trapping process and 
promises to become a 
standard toolkit of con-
servationists.

INSTANT wIld

ZSl’s Instant wild is 
an advanced remote 
surveillance and wildlife 
monitoring system for use 
in terrestrial and marine 
environments, incorpo-
rating camera traps, 
integrated seismic and 
magnetic sensors and 
human recognition with 
satellite data uplinks.

www.zsl.org/instant-wild
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Space for Nature
A vital aspect in the establishment of a PA and its effectiveness in protect-
ing species is the support of people. Usually the benefits of PAs for people 
are referred to in terms of the global benefit of conserving biodiversity, 
either for its own sake or for maintaining essential services for humanity, 
but, more directly, many people living inside or in areas adjacent to a 
PA depend on the area for their livelihoods and national and interna-
tional visitors to the PA gain recreational, wellbeing and cultural benefits.  
However, Aichi Target 11 was largely agreed through a political process, 
and there has been little consultation with the public on what areas we 
should protect for nature, and why. This public perception of PAs is an 
important aspect in determining how nature should be protected and has 
now been highlighted in some new research by ZSL.

The investigation took the form of an online poll developed to understand 
the public’s perceptions of what percentage of land and sea is and should be 
protected, and why. The poll consisted of a series of questions which were 
sent to a randomised sample of at least 1,000 people from each of seven 
countries - Australia, Brazil, China, India, South Africa, UK and USA – 
covering all six inhabited continents of the world. 

The results of the survey, from over 7,000 respondents, show that people 
think 50% of the planet’s land and oceans should be protected, which 
is significantly less than the 3% of the world’s oceans and 15% of land 
currently under protection and the targets for PA coverage set for 2020. 
The infographics on the following pages (figures 17-18)  show the land and 
ocean results separately and also display the breakdown of opinions in each 
country. For the UK, India, China and Australia people thought a median 
of 40% of land should be protected whereas people in South Africa and 
USA would like to see 50% protected and Brazilians the highest at 70% of 
land under protection. Similar patterns among countries were also found 
for the level of ocean protection.

When asked about the reasons for having PAs, the top result was to 
conserve wildlife and habitats (68% strongly agree) and the least important 
reason was for the economic benefits that PAs can yield (39% strongly 
agree). Respondents also felt the biggest challenges to creating more PAs 
are lack of funding, lack of public awareness and that PAs are low on the list 
of priorities for governments.

The results of this poll on what the public wants to see, combined with the 
latest science on what we and other species need, will inform governments 
as they decide what space should be protected for nature when setting new 
targets for beyond 2020.

Bison bison

Mountain Arsenal National 
Wildlife Refuge, Denver, USA
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40%
17%

SPACE FOR NATURE
A GLOBAL PUBLIC OPINION SURVEY

PUBLIC OPINION –  % OF GLOBAL LAND IDEALLY PROTECTED

HOW MUCH OF THE WORLD’S LAND SHOULD BE PROTECTED?

USA

40%
UK

50%

SOUTH AFRICA

40%

AUSTRALIA

PUBLIC OPINION – % OF LAND IDEALLY PROTECTED

50% 40%
INDIA CHINA

70%

BRAZIL

50%

REALITY – % OF LAND CURRENTLY PROTECTED
TARGET – % OF LAND PROTECTED BY 2020

WORLD’S LANDMASS

15%

17%

SPACE FOR NATURE
A GLOBAL PUBLIC OPINION SURVEY

HOW MUCH OF THE WORLD’S OCEANS SHOULD BE PROTECTED?

PUBLIC OPINION – % OF GLOBAL OCEAN IDEALLY PROTECTED

PUBLIC OPINION – % OF OCEAN IDEALLY PROTECTED

50%

70%

40%
50% 50%

50% 45%

INDIA

SOUTH AFRICA

USA CHINAUK

BRAZIL AUSTRALIA

50%

TARGET – % OF OCEAN PROTECTED BY 2020

WORLD’S OCEANS

REALITY – % OF OCEAN CURRENTLY PROTECTED

3%
10%

fIGuRE 18
Survey of 7000 members of the public in 7 countries asked what per-
centage of the global ocean areas should be protected.

fIGuRE 17
Survey of 7000 members of the public in 7 countries asked what 

percentage of the global land areas should be protected.
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Etosha National Park, Namibia

Outlook
This introductory report has shown the scope and coverage of LPI data for 
assessing the status and trends of the world’s PAs. We currently have data 
from 4,356 populations, 1,526 species, over 1,700 PAs and 130 countries 
but there remain gaps to fill, both taxonomic and geographical. It is likely 
that this current dataset is biased towards well-studied species and regions. 
This was found to be the case in the global LPI and we developed method-
ological changes to correct for these biases in the latest set of analysis 
on the state of the planet (WWF, 2014) and a similar approach could be 
applied here.

A major challenge for this analysis is to disentangle correlation from 
causation. In other words, is the presence or absence of a PA and associ-
ated management regime responsible for any differences in population 
trends that we are seeing, or is it a consequence of a particular set of 
species being monitored, or the geographical or ecological attributes of the 
PAs in question. Our next stage in developing this method of monitoring 
PAs will be to incorporate some comparative analysis such as the use of 
counterfactuals in comparing population trends inside and outside PAs. 
This can be done at a site level but could be scaled up to try to look at 
national or regional patterns. Using PA gazettement year could also be a 
way to look at temporal comparisons and to assess the effect of manage-
ment interventions by examining corresponding shifts in trends.

It is crucial that we move beyond describing trends and start understand-
ing the processes that enable some PAs to be effective and others not. 
Technological developments to monitor species and habitats are already 
providing new opportunities to enhance and understand these population 
trends. As a growing collaborative effort we will continue to work on this 
important dimension to PA research and policy, addressing the issues and 
opportunities presented here and building a robust tool for measuring 
biodiversity outcomes in protected areas.  
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