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INTRODUCTION

Amidst the sixth mass extinction, largely driven by 
human behaviour over the last 400 years (Ceballos 
et al., 2015; Lewis & Maslin, 2015), the need to protect 
and slow the loss of plant and animal species is of the 
utmost urgency. Around 1 million species are threat-
ened with extinction under current global practices 
(Barnosky et al., 2011; Dirzo et al., 2022; IPBES, 2019), 
and several taxa, including arthropods, fungi, and 
fishes, are underassessed, risking extinction before 

a complete evaluation of their status (IUCN,  2021; 
Pimm et al., 2014). With a vast landmass encapsulat-
ing 8 of the 14 ecoregions across the globe, Australia 
contains unique flora and fauna such as monotremes 
(Department of Climate Change,  2022). Yet over the 
last 200 years Australia has experienced the great-
est loss of biodiversity among high- income nations 
(Waldron et al., 2017).

Policy failures have exacerbated the Australian ex-
tinction crisis. In the last 10 years, 7.7 million hectares 
of threatened species habitat has been destroyed 
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Abstract
In this global extinction crisis, we must act urgently to prevent the loss of species. 
The public plays a key role in ensuring the future of our biodiversity, by impacting 
funding decisions, creating behaviour change, and pushing change in corpora-
tions to prevent species loss. The Threatened Species Bake Off competition is 
a social media initiative created by the Australian Government in 2017 to raise 
awareness of nationally listed threatened species. In this study, we assessed 
the trends of the competition by collating entries via Instagram and Twitter in its 
first 5 years. Representations of 356 unique species were baked, 261 of which 
were listed as nationally threatened species. Birds and mammals were the most 
popular groups represented. Frogs, reptiles, fishes, and invertebrates were rea-
sonably well represented; however, plants were drastically underrepresented in 
the competition. This is evidence of taxonomic bias towards the charismatic ani-
mals, and a problematic lack of representation of other threatened species that 
play essential roles in our ecosystems. Although the Bake Off is an innovative 
conservation messaging approach, it reinforces awareness of the same groups 
that traditional messaging techniques encouraged (i.e., charismatic megafauna). 
Public engagement in this competition reflects current conservation messag-
ing, including media and education focus on charismatic animals, demonstrating 
engrained biases. Future competitions should address this by highlighting less 
popular but equally important threatened species, especially plants.

K E Y W O R D S
conservation messaging, Instagram, social media, threatened species, Twitter
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(Ward et al., 2019), at least three threatened species have gone extinct, the 
list of threatened species has grown, and many listed species have raised 
threat levels (Department of Climate Change, 2021a, 2021c). Legislation 
intended to slow extinction rates (e.g. Australia's Environmental Protection 
of Biological Conservation, EPBC Act, 1999) were developed rapidly but 
are ineffective (Cresswell et al., 2021). Legislation is not ecologically rep-
resentative, nor optimized to protect biodiversity (Pimm et al., 2014; Walsh 
et al.,  2013). Often biased towards charismatic species in terms of gov-
ernment conservation actions, public appeal, funding, and future planning 
(Colléony et al., 2017; Czech et al., 1998; Drijfhout et al., 2022), it engen-
ders similar biases in conservation research (Bonnet et al., 2002; Martín- 
López et al., 2009; Wilson et al., 2007).

The question of how to effectively communicate with the public and initi-
ate action on topics such as conservation and species loss has drawn sig-
nificant debate (Kidd, Bekessy, & Garrard, 2019). Currently, “conservation 
optimism” is the dominant communication strategy, seeking to motivate 
individuals to act out of hope and frame negative outcomes as tempo-
rary setbacks (Balmford & Knowlton, 2017; Garnett & Lindenmayer, 2011; 
McAfee et al., 2019). Whilst optimistic messaging is effective in other disci-
plines, such as climate change (Ojala, 2012) and waste reduction (Peter & 
Honea, 2012), there is little evidence for the success of optimism in conser-
vation, nor is there evidence for the success of the alternative, pessimism in 
conservation (Kidd, Bekessy, & Garrard, 2019). Messaging strategies have 
had mixed impacts dependent upon the characteristics and behaviours of 
the target audience and the lack of evidence to support pessimistic or op-
timistic approaches highlights the need for individualized strategies (Kidd, 
Garrard, et al., 2019; Kusmanoff et al., 2020; Rothman & Updegraff, 2010).

Social media can be used for conservation, with posts acting as tools 
for conservation messaging (Kroetz et al., 2021; Sullivan et al., 2019; Vins 
et al., 2022). For example, social media can spread news of species extinc-
tion events well outside the range of the extinct species (Fink et al., 2020), 
yet it is not a perfect messaging tool (see Bergman et al., 2022 for a concep-
tual model). One challenge is the inherent bias towards charismatic spe-
cies, particularly mammals and birds (Kidd et al., 2018; Shaw et al., 2022).

The Australian Government Department of Climate Change, Energy, the 
Environment and Water (DCCEEW) has approached conservation mes-
saging in an optimistic and novel way. Aiming engagement at social media 
users, DCCEEW invites the Australian public to bake a dessert represent-
ing a listed threatened species and post it on social media. Held annu-
ally since 2017, the aim of the Threatened Species Bake Off competition 
(hereon referred to as Bake Off) is to “build awareness in the community 
about Australia's remarkable and unique threatened wildlife” (Department 
of Climate Change, 2021d).

The Bake Off can provide insights into public awareness, with the spe-
cies of most concern to the entrants reflected in their competition entries. 
This allows us to determine the impact of public engagement with social 
media conservation messaging, any trends in species dominance or bias 
towards certain groups or species, and if previous campaigns and legisla-
tion are reflective of public understanding and concern.

METHODS

We compiled the tweets and posts that used the hashtag #TSBakeOff from 
2017 to 2021. The entries on the platforms must be public and tagged, 
or submitted via email to the Threatened Species Commissioner, who 
reposts them through their Facebook profile. We did not include entries 
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from Facebook to avoid conflation of audience and species representation. 
The entries should also be of a species listed in the Threated Species List 
(EPBC Act, 1999) (TS List).

For each bake, we recorded the species represented, common name, 
and animal group (fish, bird, mammal, other animals, frog, reptile, plant, hab-
itat, non- applicable, or political). The taxa used in the animal groups was 
based on the categories used by the Environment Protection and Biodiversity 
Conservation Act. Invertebrates are pooled in the “Other Animals” category 
(hereon referred to as other), and “Political” entries referred to posts that pro-
moted alternative conservation themes, such as threatening processes (e.g., 
mining, deforestation), government policy and perceived inaction, or posts in 
opposition to the Bake Off. We recorded the threat level of each species as 
listed under the TS List (not listed, vulnerable, endangered, critically endan-
gered, or conservation dependent) (Department of Climate Change, 2021b, 
2021c). We also examined temporal trends, including the diversity of taxa, 
differences in species represented between each platform, number of inde-
pendent submissions, and total entries overall. We further determined en-
trant retention across multiple years, and the growth in submissions to the 
competition over time, assuming usernames did not change.

Ethics approval for this study and the inclusion of entrants' public data 
for the entries collected and analysed from Twitter and Instagram were ob-
tained from the University of Sydney Human Research Ethics Committee 
(2021/889).

RESULTS

Species richness

Since the inception of the Bake Off, there have been 1143 entries, with 236 
birds, 377 mammals, 53 fish, 62 frogs, 113 reptiles, 163 other, 100 plant 
entries, and 39 entries that did not fit into the listed taxa (Figure 1). These 
numbers are inclusive of duplicate entries of the same species across the 
years, and when examining species richness, we find far fewer species 
have been represented.

Overall, 261 unique species from the TS list were represented as bakes, 
with examples from each of the taxa (fishes = 17, reptiles = 24, birds = 50, 
mammals = 58, frogs = 14, other = 34, and plants = 42) and each of the listed 
threat levels (not listed, vulnerable, endangered, critically endangered, con-
servation dependent, and extinct; Figure 2). Ninety- five species were not 
listed, and when included, the species richness increases to 356 unique 
species (fishes = 25, reptiles = 35, birds = 70, mammals = 79, frogs = 15, 
other = 66, and plants = 66). Animal taxa have had between 27% and 50% 
of the threatened species listed represented across the course of the Bake 
Off (50 of 165 listed birds equalling 30%, 58 of 146 mammals equalling 
40%, 17 of 62 fishes equalling 27%, 14 of 43 frogs equalling 33%, 24 of 61 
reptiles equalling 39%, and 34 of 68 other equalling 50%), yet plants only 
had 3% of the listed species represented (42 of 1399 listed species).

The five most popular species were the koala (Phascolarctos cinereus; 
n = 33), kangaroo island echidna (Tachyglossus aculeatus; n = 29), greater 
bilby (Macrotis lagotis; n = 22), numbat (Myrmecobius fasciatus; n = 19), 
and orange- bellied parrot (Neophema chrysogaster; n = 17; see Figure 3). 
These species may not top the most popular species represented in a sin-
gle year, yet cumulative entries across the competition's history resulted in 
their overall popularity. For example, the kangaroo island echidna was not 
baked in 2018 for the competition, but 22 were represented in the bake off 
in 2021; enough to push this species to the top 5 overall.
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Conservation status

Each of the threatened species' levels has been represented through-
out the competition, with the largest growth and most common species 
baked coming from endangered (n = 278) and vulnerable (n = 291) listings 
(Figure 4). Nationally unlisted Australian species are the third most repre-
sented category in the bake off with 254 entries.

Participant patterns

The number of unique participants using identifiable profiles has in-
creased each year, but entries are dominated by first- time participants. 
In 2017, there were 21 unique participants, which grew by 605% to 148 in 
2021, with a small percentage (11%– 18%) of return entrants. Despite the 
competition running for 5 years, no participants have entered the com-
petition in more than two rounds. Without further identifiable data some 
participants may have entered every year since 2017 but changed their 
entry method. That is, they may have entered on Twitter 1 year, Instagram 
another, or changed usernames between years and entries, which we 
were unable to track.

There were 613 entrants on Instagram and 530 on Twitter. Initially, 
more participants entered from Twitter accounts until 2020, when a drop 

F I G U R E  1  Total number of unique entries represented as bakes within each taxon (bird, fish, frog, mammal, other, plant and reptile) in 
each year of the competition regardless of listing in the Threatened Species List. Most taxa are seeing an increase in richness of entries 
each year, suggesting that with more participants, more unique species are represented.
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in Twitter participants occurred. Entries via Instagram have increased each 
year, from 30 in 2017 to 273 in 2021.

DISCUSSION

The Threatened Species Bake Off provides a novel way of promoting threat-
ened species to a broad audience through the creation of a fun, and highly 
visual social media competition. The innovative approach of the competi-
tion has highlighted key issues in conservation messaging in Australia; a 
taxonomic bias with overrepresentation of charismatic megafauna, a gap 
in protection of locally important species, and the need for broader incor-
poration of other conservation topics such as threatening processes. The 
competition has grown, inspiring similar competitions across Australasia 
and gained international media attention (Cherney, 2021), attracting profes-
sional and amateur bakers alike (Figure 5).

Taxonomic trends

Our results revealed a bias in the taxa represented in entries, echoing 
common conservation preferences (Martín- López et al., 2007). Mammals 
were the most frequently baked group and are the most popular group for 
conservation efforts (Fančovičová et al., 2021; Shaw et al., 2022). Popular 
species including koalas, echidnas, and bilbies are poster child exam-
ples of Australian conservation, their uniqueness, and charismatic appeal 

F I G U R E  2  Number of unique species represented as bakes within each taxon (bird, fish, frog, mammal, other, plant and reptile) of 
those listed in the Threatened Species List (blue) and those not listed (orange). Most of the species baked for the competition are from the 
Threatened Species List.
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6 |   FORSTER et al.

contributing to their prevalence in advertising and media and such expo-
sure biasing public perception (Shaw et al.,  2022). Some species were 
also likely overrepresented due to significant media interest. For example, 
the koala and Kangaroo Island echidna likely saw an increase in repre-
sentation after the 2019/2020 Australian bushfires where they received in-
creased media attention. The focus of Bake Off entrants on mammals and 
birds contributes to the difficulty in raising awareness of traditionally less 
‘charismatic’ species (Albert et al., 2018; Macdonald et al., 2015).

Species biases may not reflect public willingness to contribute to or apply 
pressure to prioritize high- profile species for conservation. When surveyed, 
Australians were more invested in the conservation of the northern hairy- 
nosed wombat (Lasiorhinus krefftii), despite koalas receiving more funding 
(Tisdell & Nantha, 2007). The perception of a species' endangered status 
is what drives the willingness to protect it, and with the wombat at more 
risk than the koala, respondents were more willing to fund it. This willing-
ness has been observed in the conservation perception of other species 
(Bandara & Tisdell, 2005; Tkac, 1998), and the Bake Off could raise the 
profile of less charismatic, but more threatened species through advertis-
ing in the lead up to each competition. Whilst competitions like the Bake Off 
are unlikely to lead directly to the reversal of species decline in Australia, 
they highlight the urgent need to explore creative and novel ways to en-
gage with diverse audiences.

The absence of common names may contribute to species biases and a 
lack of accompanying visuals. Of the species represented as bakes in the 
competition, all had a recognized common name. Whilst scientific species 
names are informative, they are often obscure and difficult to pronounce 

F I G U R E  3  Number of entries over time for the top five species represented as bakes, the combined Koala populations of QLD, NSW 
and the ACT, Kangaroo Island Echidna, Greater Bilby, Numbat, and Orange- bellied Parrot. Mammals dominate the top baked species with 
4 out of 5 top species being mammals.
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   | 7SOCIAL MEDIA MESSAGING REVEALS TAXONOMIC BIASES

or remember for the nonspecialist. However, common names can be ap-
proachable; they are often descriptive, easier to remember and pronounce 
(Braby et al., 1997) and more engaging for the public (New, 2008). Similarly, 
many non- mammal and bird species have no photos associated with their 
listing, making recreation difficult.

Plants were underrepresented in the Bake Off. Compared to the number 
of plants listed (1399), only 42(3%) were baked. In Australia, plants have 
the highest number of listed threatened species. All other taxa had more 
threatened species represented in bakes, with between 27% (fishes) and 
50% (other) of their listed species represented. ‘Plant blindness’, that is the 
human tendency to ignore plant species (Balding & Williams, 2016), may 
have played a role in plant underrepresentation, as well as inconsisten-
cies in conservation messaging and the value placed on various species 
(Balding & Williams, 2016; Havens et al., 2014).

Whilst most species represented were listed as endangered, vulnerable, 
or critically endangered, the third most popular group of species baked 
were native Australian species that are unlisted. Participants, and the 
public in general, may not be receiving the correct message about which 
species need protection, and which are less threatened. This highlights a 
need for the DCCEEW to champion relevant threatened species prior to 
the competition. Species chosen that were not listed on the national TS List 
may have been baked because they attracted local community interest. 
For example, in 2020 the Wollongong City Council entered a pied oyster-
catcher, Haematopus longirostris (Figure 5c), which is listed as endangered 
in New South Wales but is not listed nationally (Office of Environment and 
Heritage, 2021).

F I G U R E  4  Number of entries per year for each conservation status; endangered and vulnerable listed species were overall the most 
baked status, followed by Australian species that are not currently listed. Conservation dependent species were poorly represented, which 
may highlight an opportunity to increase awareness and understanding of this status.
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Some entrants chose to represent threatened ecological communi-
ties or key threatening processes. Examples included mining and defor-
estation; processes addressed in the TS List but not considered in the 
competition (Figure 5d). The use of bakes representing key threatening 
processes presents an opportunity to understand public concern about 
ecological issues and may provide an avenue for future targeted messag-
ing strategies.

Lastly, the prevalence of unlisted species, and the bias in species baked, 
may reflect the nature of this competition; entrants may have selected an-
imals that lend themselves to be being represented by cakes. It may sim-
ply be easier to prepare an appealing koala cake than it is to prepare an 
appealing critically endangered Glenelg freshwater mussel cake (Hyridella 
glenelgensis; Figure 5b).

Species bias is an important issue within the Threatened Species 
Bake Off, though there are multiple opportunities moving forward to 
reduce the bias in species chosen. Increasing the visibility of species 
by providing common names and photos of listed species is of high 
priority. Prior Bake Off competitions have incorporated themes, such 
as “Ecosystem Engineers” in 2021, which again saw many charismatic 
mammals and birds represented despite the opportunity for soil inver-
tebrates or plants to have a greater focus. Future competitions should 

F I G U R E  5  Example entries from the Threatened Species Bake Off; (a) Overall winner of the 2018 competition, a Growling Grass 
Frog (Litoria raniformis) by EnviroDNA; (b) Example of a Koala (Phascolarctos cinereus) cake reminiscent of the popular Women's 
Weekly magazine Koala cakes by Mittagong Preschool; (c) A locally threatened but not nationally listed Pied Oystercatcher (Haematopus 
longirostris) by Wollongong City Council; (d) Example of a threatening process, fossil fuel mining and the threat to the Boodie, or Burrowing 
Bettong (Bettongia lesueur graii) by Nathan Beerkens. Image sources –  A Cesar Australia; B Mittagong Preschool; C Wollongong City 
Council; D Nathan Beerkens.
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consider themes that encourage lesser known species, including ex-
amples such as ‘species I've never seen’ or ‘species I didn't know were 
threatened’, and a more directed advertising campaign to highlight the 
underrepresented species. Moving away from a single species focus, 
rather incorporating habitats and threatening processes could be a ben-
eficial approach, demonstrating the importance of an ecosystem as a 
whole for saving threatened species.

Conservation messaging and social media platforms

Social media offers a unique form of public engagement for conservation 
messaging. Determining your target audience and how they interact with 
social media platforms would inform and influence the best way to gar-
ner audience involvement. The use of Twitter, Instagram, and Facebook 
for the Bake Off is beneficial, as these platforms have been identified in 
conservation research as potential tools for conservation messaging and 
data collection (Sullivan et al., 2019, for example; Kidd et al., 2018, Kroetz 
et al., 2021). However, if the target audience is the general public, their en-
gagement should be assessed to understand this competition's effective-
ness as a conservation awareness tool.

Unsurprisingly, the competition has drawn several “protest” entries. 
Issues raised include the waste of funding on a competition that seemingly 
does not contribute to the protection of threatened species, or change legis-
lation relating to threatening processes (e.g., climate change and land use). 
Whilst uncommon, these entries are increasing each year. This highlights 
a potential approach for the DCCEEW to increase conservation awareness 
and public engagement, which is to highlight key threatening processes, 
and allow entrants to represent what they understand are species at risk 
due to particular activities.

The Threatened Species Bake Off is a novel approach to community 
engagement with conservation messaging in Australia, providing insights 
into public interpretation of conservation. The competition has highlighted 
historic damaging trends of charismatic vertebrates dominating entries, 
limited representation from other taxa and most strikingly, the lack of rep-
resentation of threatened plants. Further, our results show the public is 
interested and engaged in locally threatened species and threatening pro-
cesses that place a multitude of species at risk. With an increase in entries 
on Instagram as opposed to Twitter, there is potential to direct messag-
ing efforts to suit each platform. Despite the increasing popularity of the 
competition without clear measures of success from the DCCEEW, it is 
unknown if they are reaching their stated goal of increasing awareness of 
threatened species.
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