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About this report card  

This report card presents detailed results for the expected 
survival of all known species indicator, supplementing the 
NSW biodiversity outlook report 2024. 

The NSW Biodiversity Indicator Program 
The Biodiversity Indicator Program reports on the state and 
trends of biodiversity and ecological integrity in New South 
Wales. We have developed a framework of indicators to 
understand the current state of biodiversity and how it is 
changing over time.  

The indicator framework uses the best available science for 
measuring biodiversity and ecological integrity. It reflects how 
we manage our landscapes and protect natural areas. The 
framework is arranged hierarchically by class, theme and 
family (Figure 1). 

 
Figure 1 Hierarchy of classes, themes and indicator families in the NSW Biodiversity Indicator 

Program. The expected survival of all known and undiscovered species indicator 
family is highlighted 

  

An indicator is a 
numerical value that 
gives insight into the 
current state, or a change 
in state, of biodiversity or 
ecological integrity.  
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Expected survival of all known species 
This report card presents the results for the expected survival 
of all known species indicator in the expected survival of all 
known and undiscovered species indicator family (Figure 1). 
This indicator measures the number or percentage of all known 
species in a biological group originally occurring in New South 
Wales expected to survive in 100 years. It includes species 
known to be threatened as well as those not known to be 
threatened. 

Indicator results 
Key results are presented as infographics for selected years 
(example shown in Figure 2). Each result is reported as a 
percentage along a scale from 0% to 100%. The level of 
confidence in the result is also shown. 

 
Figure 2  An example of a summary infographic for an indicator 

(on the left), with an explanation of terms and symbols 
(on the right) 
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Indicators are continually improved 
Results may differ between reports due to improvements in 

science and data. 

The Biodiversity Indicator Program is committed to continually 
improving indicators. This report card is a standalone document 
which builds upon previous work. Previously published values 
have been updated in this report card where methods and data 
have been improved. 

Indicators use the best available data at the time of the 
analysis. There can be lags between when changes in the state 
of biodiversity happen, when data become available for 
analysis, and when we publish results. 
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Key insights 

The expected survival of all known species indicator was 
assessed for 2017 and 2020 for tetrapods (frogs, mammals, 
reptiles and birds); and 2007, 2013, 2017 and 2020 for vascular 
plants (ferns, cycads, pines and flowering plants).  

In 2020, most species of tetrapods native to New South Wales 
were expected to survive in 100 years. 

In 2020, of 1,076 native species, 921 (86%) were expected to 
survive in 100 years. Birds and reptiles had the highest rates of 
survival, with 89% of species expected to survive in both 
groups, followed by frogs (79%) and mammals (74%). 

The number of tetrapod species expected to survive has 
declined slightly since 2017. 

In 2017, 922 (86%) species occurring naturally in New South 
Wales were expected to survive in 100 years. This number 
declined slightly to 921 (86%) in 2020. 

Almost all tetrapod species native to New South Wales have 
been assessed for risk of extinction. 

Almost all tetrapod species native to New South Wales have 
been assessed for risk of extinction using the criteria 
established by the International Union for Conservation of 
Nature (IUCN). 

The percentage of all known species of vascular plants 
expected to survive in 100 years has declined with  

loss of habitat. 

The expected survival of over 6,000 known vascular plant 
species in New South Wales remained steady at 79% between 
2007 and 2017, but declined to 76% in 2020. Loss of habitat 
since the pre-industrial era has increased the risk of extinction 
for most species. The 2019–20 bushfires further reduced the 
area of habitat for many species, although recovery is 
expected. 

Most species of vascular plants native to New South Wales 
have not been formally assessed for extinction risk. 

About 10% of all known NSW vascular plant species are 
currently listed as threatened or extinct. Many more species 
could be at risk of extinction but have not been formally listed 
as threatened. 
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Expected survival of all known 
species  

The expected survival of all known species indicator 
reports the number or percentage of all species known to 
occur in New South Wales that are expected to survive in 
100 years. The indicator is reported for selected biological 
groups. 

Expected survival is a measure of the potential persistence or 
loss of biodiversity into the future. 

The count or percentage of species likely to persist is a useful 
indicator of the security of biodiversity into the future. Many 
species are at risk of being lost due to threats such as habitat 
loss, introduced species and climate change. Efforts to address 
these threats can reduce the risk of losing species, resulting in 
an improvement in the indicator. 

To measure expected survival, this indicator measures the rate 
of loss of biodiversity by predicting the count or percentage of 
species expected to become extinct over a given time period, 
based on a species’ extinction risk. The remaining diversity at 
the end of the period, after predicted losses, is therefore the 
expected survival. Extinction risk is estimated for all known 
species within a biological group or, when data are lacking, 
from as many species as possible within that group. For 
threatened species, the chance of survival in 100 years was 
estimated from the threatened category in which the species 
was listed. For species that are not listed, it was estimated from 
important predictors of extinction risk, such as the amount of 
suitable habitat remaining. 

This indicator is reported for all known species of 2 biological 
groups: tetrapods (frogs, mammals, reptiles and birds) and 
vascular plants (ferns, cycads, pines and flowering plants). 
These groups are thought to be well-known, having few species 
in New South Wales that have not been discovered, described 
and named (Box 1). 
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All known species of tetrapods 
Tetrapods are mostly terrestrial vertebrate animals 
characterised by having 4 limbs and are sometimes referred to 
as ‘higher vertebrates’. The group includes all amphibians, 
mammals, reptiles and birds, including those species whose 
ancestors lost their limbs (such as snakes and whales), but 
excludes fish. All tetrapods are descended from a common 
ancestor that lived around 350 million years ago. 

There are over 1,000 species of tetrapods known to occur 
naturally in New South Wales (including Lord Howe Island). Of 
these, around 30 species are endemic, being found nowhere 
else in the world. Over 300 tetrapod species are listed as 
threatened or extinct in New South Wales. 

In 2020, most species of tetrapods native to New South Wales 
were expected to survive in 100 years. 

In 2020, of 1,076 native tetrapods, 921 (86%) were expected to 
survive in 100 years (Figure 3). Of the remainder, 117 (11%) will 
potentially be lost in 100 years and 38 (3%) are already extinct. 
Birds and reptiles had the highest rates of survival, with 89% of 
species expected to survive in both groups. This was followed 
by frogs (79%) and mammals (74%). 

 
Figure 3 Number of all known species (in 2020) which are expected to survive in 100 years, or 

will potentially be lost in 100 years or which are already extinct, for birds, reptiles, 
mammals and frogs, and all tetrapods combined 
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The number of tetrapod species expected to survive has 
declined slightly since 2017. 

In 2017, 922 (86%) tetrapod species occurring naturally in New 
South Wales were expected to survive in 100 years. This 
number declined slightly to 921 (86%) in 2020. This change is 
due to more species being assessed to be at a higher risk of 
extinction in 2020 than in 2017. 

Almost all tetrapod species native to New South Wales have 
been assessed for risk of extinction. 

Almost all tetrapod species native to New South Wales have 
been assessed for risk of extinction using the criteria 
established by the IUCN. Species listed as threatened in New 
South Wales have been assessed as having a relatively high 
risk of extinction and have been assigned to a threatened 
category (vulnerable, endangered, critically endangered or 
extinct). About 700 NSW tetrapods have been assessed by the 
IUCN as having a low risk of extinction and are not listed as 
threatened in New South Wales. A small number of tetrapods 
are not listed as threatened in New South Wales and have not 
been assessed for extinction risk by the IUCN. These species 
were assumed to be relatively secure (with a high probability of 
survival in 100 years). 
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All known species of vascular plants 
Vascular plants are land plants with specialised tissues for 
conducting water and minerals, sometimes referred to as 
‘higher plants’. The group includes all ferns, pines, cycads and 
flowering plants, but excludes mosses. All vascular plants are 
descended from a common ancestor that lived around 400 
million years ago. 

There are over 6,000 species of vascular plants known to occur 
naturally in New South Wales (including Lord Howe Island). Of 
these, around 1,300 species are endemic, being found nowhere 
else in the world. Over 600 vascular plant species are listed as 
threatened or extinct in New South Wales. 

The percentage of all known species of vascular plants 
expected to survive in 100 years has declined with  

loss of habitat. 

The expected survival of vascular plants in New South Wales 
remained steady at 79% between 2007 and 2017, but declined 
to 76% in 2020 (Figure 4). Loss of habitat since the pre-
industrial era has increased the risk of extinction for most 
species. The 2019–20 bushfires further reduced the area of 
habitat for many species. As habitat recovers from the 
bushfires, the risk of species going extinct will likely decrease, 
reducing the potential loss of biodiversity in 100 years. 

 
Figure 4 Percentage of habitat remaining for each reported 

year, averaged over species; and the corresponding 
percentage expected to survive in 100 years 
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Most species of vascular plants native to New South Wales 
have not been formally assessed for extinction risk. 

About 10% of all known NSW vascular plant species are 
currently listed as threatened or extinct. Many more plant 
species could be at risk of extinction, but they have not been 
formally assessed for extinction risk. 

For plant species that have not been formally assessed, we 
predicted their likely status (Box 2). We used a model to predict 
whether a species is likely to be threatened or not from the 
amount of suitable habitat remaining for that species, and 
whether the species has similar characteristics to species 
known to be threatened. Loss of habitat is well known to 
increase the risk of extinction as populations become smaller 
and disconnected (Figure 4). 

Expected survival of all known species of vascular plants was 
estimated from a sample of over 1,000 species from across a 

wide range of habitats in New South Wales. 

To estimate the percentage of vascular plant species expected 
to survive in 100 years, we predicted conservation status 
(threatened, not threatened or extinct) for a set of over 1,000 
species. This set was selected to represent a wide range of 
habitats in New South Wales, including rainforests, dry forests, 
woodlands, heaths and deserts. 

Results from this representative set are used to predict the 
percentage of all known plant species expected to survive in 
100 years. However, it is a precautionary lower limit because 
the modelled results only estimate the potential for species to 
be threatened. For those plant species predicted to be 
threatened but not currently listed as threatened, a full 
assessment that considers additional information may reveal 
that the species is relatively secure. 
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Almost all gymnosperms and plants in the Proteaceae 
family have been assessed for extinction risk. 

Vascular plants include the subgroups gymnosperms (pines 
and cycads) and plants from the family Proteaceae (banksias, 
waratahs and their relatives), as well as other subgroups like 
ferns. Almost all species of gymnosperms and the family 
Proteaceae have been assessed for risk of extinction using the 
criteria established by the IUCN. For these subgroups, the most 
recent assessment of extinction risk for each species is used to 
calculate the number and percentage of species expected to 
survive in 100 years (Figure 5). 

Of 38 species of gymnosperms known to occur naturally in 
New South Wales, 30 (82%) are expected to survive in 100 
years. Of 221 species of Proteaceae native to New South Wales, 
181 (82%) are expected to survive in 100 years. Assessing all 
species in a plant subgroup provides more precise results than 
the representative species set of 1,000 species used to report 
on all vascular plants. The result for these subgroups is not a 
precautionary lower limit because almost all species have been 
formally assessed for extinction risk. 

 
Figure 5 Count of all known NSW species of Proteaceae and gymnosperms (in 2020) which 

are expected to survive in 100 years, or will potentially be lost and which are already 
extinct 
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Box 1 How many species are there?  
The true number of species on Earth, in Australia or in New South Wales remains unknown. 
For Australia, about 192,000 species have been described and named, but it is estimated 
that there may be more than 500,000. Some groups, such as mammals, are well known and 
have few or no species left to discover. Other groups are not well known. For example, 
insects have only a relatively small percentage (around 33%) of species known to science. 
In the past few decades, more than 1,000 new Australian species have been described 
every year. 

We can use a ‘discovery curve’ (Figure 6), which shows the rate over time at which new 
species are found, to assess our knowledge of a biological group. If we are close to 
discovering all species, fewer and fewer new species will be added each year, and the 
curve will begin to flatten, despite efforts to find new species. The rate of discovery of 
tetrapods in New South Wales has slowed considerably since around 1900. It is likely that 
few new tetrapod species are yet to be discovered in New South Wales. In contrast, the 
number of new beetle species being discovered continues to increase. The discovery of 
new vascular plants has been slowing since the 1990s, and if this trend continues, there 
may not be many more than the 6,000 species we know about now. 

 
Figure 6 Curve showing the discovery rate of tetrapods, beetles and vascular plants native to 

New South Wales since 1758 CE  

More information: 

Discovering biodiversity: a decadal plan for taxonomy and biosystematics in Australia and New 
Zealand 2018–2027 [PDF 16MB]  

https://www.science.org.au/support/analysis/decadal-plans-science/discovering-biodiversity-decadal-plan-taxonomy
https://www.science.org.au/support/analysis/decadal-plans-science/discovering-biodiversity-decadal-plan-taxonomy
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Box 2 How many species are threatened? 
Over 1,000 species are currently listed as threatened in New South Wales, across all 
biological groups. However, this list is not likely to be complete. To be formally listed, a 
species must first be assessed for risk of extinction by the NSW Threatened Species 
Scientific Committee. There are many potential candidate species that have either not yet 
been assessed or have very limited data on which to make such a decision.  

To estimate how many unlisted vascular plant species are potentially threatened in New 
South Wales, we predicted extinction risk for a set of over 1,000 species representing a 
wide range of habitats across New South Wales. For each species, we estimated the total 
area currently or previously occupied from records of their occurrence. Within that original 
occupied area, we then assessed the extent of habitat remaining. We built a model to 
classify an unlisted species as potentially threatened if the area of remaining habitat was 
similar to that of a known threatened species. We also used data on the evolutionary 
relationships of species. If an unlisted species is closely related to a known threatened 
species, it is likely to share characteristics which also make it vulnerable to extinction. We 
then used our predictions to calculate what percentage of plant species known to occur in 
New South Wales are expected to survive in 100 years. 

We estimated that of the 6,000 known species of NSW vascular plants, 39% (Figure 7) 
were found to potentially qualify for listing as threatened under any category (vulnerable, 
endangered or critically endangered). These species have not yet been formally assessed 
for inclusion on the NSW threatened species list but could be prioritised for future 
assessments. Despite a loss of habitat, many of these potentially threatened species may 
be relatively secure if remaining populations are large enough and stable enough to ensure 
prolonged survival. 

 
Figure 7 Percentage of all known vascular plant species in New South Wales (in 2020) that 

are listed as threatened or extinct, and the estimated percentages that are 
potentially threatened and not likely to be threatened 
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Next steps  

Where to from here? 
Now that you’ve read this report card, you have 3 main options 
for more information. This information can be accessed via the 
links below. 

Biodiversity outlook reports provide a high-level summary of 
our indicators. The latest outlook report at the time of the 
release of this report card is the NSW biodiversity outlook report 
2024, which includes summary results for 13 indicators as well 
as case studies and research highlights. This report card 
provides more detailed results for the expected survival of all 
known species indicator than is found in the outlook report. 

An implementation report provides technical details on the 
calculation of the indicators, including data workflows. 

The NSW SEED (Sharing and Enabling Environmental Data) 
portal provides access to the data underlying our indicators. A 
data package presents raw data allowing technical users to do 
a deep dive with their own analyses. 

More information 
• A Biodiversity Indicator Program for NSW – webpage 

• NSW biodiversity outlook report 2024 – outlook report 

• Updating expected survival of biodiversity – 
implementation report 

• Expected survival of all known species 2024 data package 
– data package (SEED) 

 

  

https://www.environment.nsw.gov.au/topics/animals-and-plants/biodiversity/biodiversity-indicator-program
https://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-biodiversity-outlook-report-2024
https://www.environment.nsw.gov.au/publications/updating-expected-survival-biodiversity-indicators
https://www.environment.nsw.gov.au/publications/updating-expected-survival-biodiversity-indicators
https://datasets.seed.nsw.gov.au/dataset/expected-survival-of-all-known-species-2024
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Glossary 

Animal: A member of a biological group of multicellular, mobile 
organisms which acquire food from their environment. Animals 
include birds, fish, insects and worms. 

Biodiversity (biological diversity): Variety of living things from 
all sources (including terrestrial, aquatic, marine and other 
ecosystems and ecological complexes of which they are a part). 
It includes genetic diversity, species diversity and ecosystem 
diversity. Biodiversity includes plants, animals, fungi and 
microorganisms. 

Biological group: A group of living things grouped on shared 
characteristics (for example, birds, insects or trees).  

Conservation: In relation to biodiversity, conservation is the 
protection, maintenance and restoration of the natural 
environment. 

Ecological integrity: The diversity and quality of ecosystems 
and their capacity to adapt to change. 

Endemic: In relation to ecology, an endemic species occurs 
naturally within a particular restricted area, such as an island, a 
region, a state or a country, and is not found anywhere else in 
the world. 

Expected survival: Number or percentage of species or 
ecological communities likely (with a high probability) to persist 
over some timeframe, for example, 100 years. 

Extinct: No individuals are remaining, either within a region or 
globally. A species is regionally extinct if no individuals remain 
within a region but are present elsewhere. A species with 
individuals in captivity but no individuals living independently in 
the wild would be ‘extinct in the wild’. A species without viable 
populations, which is functionally extinct, in the long-term is 
not extinct until the last known individual has died. Due to the 
difficulty detecting rare species, species that are presumed to 
be extinct are assumed to have a small but non-zero probability 
of survival.  

Extinction risk: A measure of the actual or potential decline 
and extinction over time of a species or other defined 
ecological unit, for example an ecological community.  

Gymnosperm: A group (Gymnospermae) of seed-producing 
plants that includes conifers, cycads, ginkgo and gnetophytes. 
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Habitat: An area occupied by a species or ecological 
community, including all living and non-living components. 

Model: An abstract, usually mathematical, representation of a 
system, which is studied to gain understanding of the real 
system. 

Plant: A group of living organisms that use a chemical process 
to make their own food from sunlight. Examples include grass, 
trees, and flowers. Note that under NSW biodiversity 
legislation, ‘plant’ includes fungi and lichens but not marine 
vegetation. 

Population: A group of individuals of the same species 
occurring together in a particular area at a particular time.  

Pre-industrial era: The period before the Industrial Revolution 
(pre-1750 CE) and prior to significant changes in human 
population density and land use. 

Proteaceae: Proteaceae is a family of flowering plants that 
includes banksias, waratahs and their relatives. Over 80 genera 
and around 1,800 species exist, primarily found in the Southern 
Hemisphere. 

Representative species: A species (or set of species) that 
represents or is typical of that group of species.  

Species: A group of living things that share common 
characteristics and are capable of interbreeding to produce 
fertile offspring. 

Tetrapod: A member of the biological group of 4-limbed 
vertebrate animals, sometimes referred to as ‘higher 
vertebrates’. Includes all amphibians, mammals, reptiles and 
birds, including those species with secondarily lost limbs (such 
as snakes and whales), but excludes fish. 

Threatened: A species or ecological community that has a 
relatively high risk of extinction in the near or medium-term 
future. 

Threatened category: In New South Wales, a species can be 
listed as either vulnerable, endangered, critically endangered, 
an endangered population or extinct. 

Vascular plant: A member of the biological group of land 
plants with specialised tissues for conducting water and 
minerals, sometimes referred to as ‘higher plants’. Includes all 
ferns, pines, cycads and flowering plants, but excludes mosses. 
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