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Abstract
1. The idea of which species are native, based on their biogeographic origin, is 

central to many policies and programmes. Yet definitions are contested and the 
meanings of ‘nativeness’ are often complex and confusing for many people. For 
example, a plant that would be considered 'native' in Australia might have a native 
bioregion that is thousands of kilometres from a given garden planting. The idea of 
nativeness is culturally constructed and connotes different meanings in different 
contexts. As conservation research and practice increasingly incorporate human 
values and behaviours, operationalising the social dimensions of abstract ecologi-
cal concepts such as nativeness is needed to generate a more holistic evidence 
base and improve the management of native and non- native species.

2. We used a sequential mixed- methods systematic review approach to review and 
synthesise literature on people's (including general publics, gardeners, conserva-
tionists) perceptions of nativeness of species and landscapes. A meta- synthesis of 
qualitative research identified six dimensions that underlie people's perceptions in 
relation to nativeness: Belonging (a sense that there is a right or wrong place for a 
species to exist); human influence (the role of humans in moving species outside of 
their historic ranges); functional compatibility (a species' alignment with the local 
environment and ecology); amenity (desirable and useful features provided by a 
species); negative impacts (risk and manageability of detrimental impacts caused 
by a species); and identity (species forming part of one's place- based identity).

3. A systematic review of the quantitative urban literature found that most research 
on perceptions of native and non- native species and landscapes did not opera-
tionalise nativeness in a multidimensional way, focusing predominantly on the 
‘Negative impacts’ dimension. This may often be inadequate for meaningfully 
capturing people's views.

4. Our results also highlight the need to strengthen interdisciplinarity between natu-
ral and social sciences, and for better integration of social science theories to im-
prove the interpretability and transferability of research findings.
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1  | INTRODUC TION

Biotic nativeness, that is, the biogeographic status of taxa (see Essl 
et al., 2018), is a prominent concept in ecological and biogeographi-
cal theory, but it is also increasingly prevalent in public discourse and 
social imaginaries (Smith, 2011). The introduction of species outside 
their natural ranges by humans, which essentially forms the distinc-
tion between ‘native’ and ‘non- native’, is now an established, and 
often integral, feature of modern globalised society (Thomas, 2020). 
Despite the increase in ecological novelty that has become charac-
teristic of human- dominated environments (Hobbs et al., 2014), na-
tive/non- native dichotomies and normative beliefs (e.g. natives are 
good, exotics are bad) are prevalent in much conservation thinking 
(Callicott et al., 1999). However, as conservation science increasingly 
grapples with the human dimensions of ecological problems, cul-
tural connotations and contentions surrounding what is, and is not, 
considered ‘native’ are brought to the fore of conservation debates 
(Tassin & Kull, 2015).

A belief in the superiority of native taxa often forms a central 
axiom for environmental management and biodiversity conserva-
tion (Kendle & Rose, 2000). Conserving native species and removing 
non- native species from ecosystems are the basis of many conser-
vation policies and programmes. For example, the national con-
servation legislation in Australia, the Environmental Protection and 
Biodiversity Conservation (EPBC) Act 1999, provides for the conser-
vation of threatened native species and eradication of non- native 
species (Environment Protection and Biodiversity Conservation Act 
1999). A number of important biodiversity and conservation pol-
icy debates are centred on the nativeness of species, for example, 
whether or not to include non- native taxa in biodiversity accounting 
(cf. Pauchard et al., 2018; Schlaepfer, 2018), or the planting of na-
tive versus non- native species in urban forestry policy (e.g. City of 
Melbourne, 2012). Yet the very concept of nativeness is notoriously 
problematic (Davis et al., 2011) with both temporal and spatial un-
certainty over native status, classification systems that use political 
rather than ecological boundaries and contested eligibility over per-
mitted species movement (e.g. not by humans). A further concep-
tual challenge for managers is navigating the mixed and sometimes 
conflicting public perceptions of, and attitudes towards, native and 
non- native species.

A growing body of literature seeks to identify and explain under-
lying drivers for people's disparate attitudes and preferences towards 

nativeness, and particularly invasive non- nativeness (Kapitza 
et al., 2019). Studies have explored drivers such as personal value 
systems (e.g. Estévez et al., 2015; Ives & Kendal, 2013), aesthetic 
and functional attributes of species (e.g. Lindemann- Matthies, 2016; 
Shaw et al., 2017) as well as sociocultural factors such as identity and 
social norms (e.g. Peterson et al., 2012; Trigger & Mulcock, 2005). 
This recent proliferation of research about perceptions of nativeness 
likely reflects a desire by ecologists and conservation managers to 
better understand the social dimensions of managing both biolog-
ical invasions and native biodiversity, to potentially avoid or miti-
gate conflict between ecosystem management and public opinion 
(Drijfhout et al., 2020; Kendal & Ford, 2018). Yet this evidence is 
fragmented, drawing on differing ideas of nativeness, which could 
lead to misinterpretation of public opinion, or the inappropriate ap-
plication of evidence. For example, narrow conceptualisations of 
native and non- native plants as ecologically beneficial or harmful, 
respectively, such as in Hands et al.’s (2018) study of gardeners’ atti-
tudes towards nativeness, may misconstrue people's preferences for 
non- native plants as environmental antipathy or a lack of awareness. 
Incorporating a broader range of connotative meanings of native-
ness would help capture people's motivations more fully, helping 
to better understand people's attitudes and behaviours. A consol-
idated framework for the conceptualisation of nativeness is there-
fore needed to advance our understanding of perceptions of native 
and non- native species.

Ecological conceptualisations of nativeness are different 
to conceptualisations of nativeness amongst broader publics 
and other stakeholders. The former is formulated based solely 
on ecologically relevant concepts, whereas the latter requires 
the incorporation of cultural concepts and subjective meanings 
(Nassauer, 1995). The commonly accepted ecological definition 
of nativeness (Essl et al., 2018)— by which a species is classified 
as native unless it has been introduced outside its natural range 
by humans within a certain timeframe— is widely used to un-
derstand ecological and biogeographical processes (Buckley & 
Catford, 2016). This approach operationalises nativeness as an 
objective and dichotomous trait. Yet this approach may fail to cap-
ture the subjective views of nativeness that are relevant for un-
derstanding people's attitudes and behaviours. Nativeness, unlike 
many physical species traits, is based on tacit assumptions about 
the meaning and value of nature and can thus be construed in 
different ways (Chew & Hamilton, 2011). Moreover, conceptually 

5. We provide recommendations for future research that operationalises nativeness 
using a broader range of meanings that will inform a deeper, more nuanced under-
standing of the human dimensions of conservation issues, especially within the 
contested and briskly evolving terrain of urban greening.

K E Y W O R D S

native, non- native, perceptions, social research, systematic review, thematic synthesis
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nativeness is often dynamic and context dependent; for instance, 
a native species becomes non- native when transported outside 
its natural range by humans (although not by non- humans) and 
an introduced species may come to be regarded as native after 
a long residence time or through cultural adoption (Carthey & 
Banks, 2012; Gozlan, 2008). An example of the latter is Australia's 
largest predator, the dingo Canis dingo, introduced to the conti-
nent during the Holocene and now widely, albeit controversially, 
considered a native species (Fillios & Taçon, 2016). Such examples 
indicate that making sense of people's behaviours and attitudes 
towards native and non- native species and their management re-
quires a deeper and more nuanced understanding of how people 
conceptualise nativeness.

This study aims to develop an integrated conceptual framework 
for understanding the perceptions of nativeness across different 
dimensions of nativeness, to inform more effective research on 
and management of native and non- native species, with a partic-
ular focus on urban settings. The choice of our focus on studies 
that have been conducted in urban settings stems from two rea-
sons: Firstly, urban nature is where the majority of people live and 
work, and are thus most likely to experience native and non- native 
species frequently (Miller & Hobbs, 2002); and secondly, opinions 
around nativeness are likely to be more varied in urban areas, com-
pared with other land- use types such as rural nature conserva-
tion reserves, as both native and exotic species occur frequently 
(Kendal et al., 2018) and play many different roles in an often 
highly managed nature (Threlfall & Kendal, 2018). We expect that 
these conditions will result in a greater range of perceptions of 
nativeness being expressed by the public. More generally, within 
urban greening (i.e. the planning and management of vegetation 
in cities), there is heightened awareness that traditional conserva-
tion principles concerning nativeness are inadequate without fully 
incorporating people's values and expectations in urban contexts 
(Gaertner et al., 2016), and the combined effects of climate change 
and urban heat (Kendal et al., 2018).

We address our study aims by answering two research questions:

1. How do people conceptualise nativeness?
2. How well represented are different dimensions of nativeness in 

the measurement of public perception of native/non- native spe-
cies in urban areas?

We answer these questions by applying a systematic mixed- 
methods approach to review and synthesise relevant literature 
on perceptions of nativeness (Noyes et al., 2019). The integration 
of qualitative and quantitative review methods is widely applied 
in other research domains, such as health (Pearson et al., 2015), 
and is considered optimal for synthesising a diversity of evidence 
to better inform research and policy. Here, we use the term ‘per-
ception’ broadly to refer to an individual's views, interpretations, 
attitudes, preferences or beliefs (see Shackleton et al., 2019). We 
present a sequential, two- staged literature review of qualitative 
and quantitative research. In Study 1, we thematically analyse 

qualitative studies to identify dimensions that describe peo-
ple's perceptions of nativeness. These dimensions inform Study 
2, which reviews quantitative studies to assess how the dimen-
sions are addressed in the literature measuring perception. Our 
investigation of nativeness in this work extends to perceptions 
of both native and non- native species (plants and animals) and 
landscapes. We do not assume any particular definition of native-
ness or delineation of native and non- native, and acknowledge 
the need for ongoing ecological and biophysical research that 
documents functional traits of species across space and time. 
Our intention is to support this work by integrating social science 
considerations on applying the concept of nativeness within the 
management of our urban environments.

2  | STUDY 1:  THEMATIC SYNTHESIS OF 
QUALITATIVE LITER ATURE

The objectives of this study are to identify a range of perspectives, 
experiences and meanings of nativeness from the findings of multi-
ple qualitative studies and assemble these into a multidimensional 
representation of nativeness.

2.1 | Methods

The design for this study was informed by the process for thematic 
synthesis set out by Thomas and Harden (2008), which is based on 
meta- ethnography (Noblit & Hare, 1988), and was guided by worked 
examples (Atkins et al., 2008; Doyle, 2003). This approach provides 
a rigorous and transparent means of summarising and contextualis-
ing qualitative findings across multiple studies.

2.1.1 | Search strategy

To identify relevant qualitative research, we searched the Scopus 
database for papers in English using the following search terms relat-
ing to perceptions of biotic nativeness:

native* OR non- native* OR invasive* OR alien
AND
perception OR belief OR attitude OR opinion OR meaning
AND
species OR biota OR trait OR ecosys*
This search, conducted in August 2020, resulted in 2,647 ab-

stracts which were first screened for relevance to our topic. This 
initial screening excluded papers that were not social science studies 
and papers that were unambiguously outside of the scope of this 
review (e.g. several studies involving native peoples or native lan-
guage speakers were excluded). The full texts for all relevant papers 
were retrieved and screened using the following inclusion criteria: (a) 
Studies must use a qualitative or mixed- methods methodology; and 
(b) papers must be peer- reviewed and report on primary research 
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(see Supporting Information S1 for details of the screening process). 
Studies that were predominantly quantitative but included open- 
ended questions as a minor element were excluded. While we at-
tempted to locate as many studies as possible, the imperative for 
thematic synthesis is not to find every available study but rather to 
collect a purposive sample of studies that explore a diversity of con-
cepts in different contexts (Thomas & Harden, 2008).

2.1.2 | Data extraction and analysis

Descriptive data were extracted from each paper (Table 1), including 
publication date, location of study, setting (where stated), number of 
participants, topic(s) of the study (i.e. plants, animals) and their na-
tive status (as stated by the authors).

Qualitative data were extracted from the text of the included 
studies and analysed using an inductive thematic analysis approach 
(Braun & Clarke, 2012). All text containing direct quotations, key 
concepts or summarised findings relating to our research questions 
was extracted from each paper and split up into meaningful seg-
ments. Initial codes were generated to describe and classify each 
segment of text. The coding was done iteratively through constant 
comparison; as new codes emerged, previously coded text was re-
visited to ensure consistency. Initial coding was conducted by the 
first author (HK) and verified by the other two authors (DK, VP) to 
ensure consistency. Codes were then compared and categorised into 
descriptive themes and subthemes. Analytical themes, that is, third- 
order interpretations that provide higher level conceptual arguments 
to explain phenomena in the original data (Thomas & Harden, 2008), 
were developed collectively by all three authors (HK, DK, VP). Third- 
order interpretations rely on judgements and insights, so these were 
deliberated among all three authors at face- to- face meetings to en-
sure consistency and consensus in the final interpretations.

2.2 | Results

The screening identified 16 papers (13 qualitative and 3 mixed meth-
ods) that included 1,170 participants from six countries: Argentina, 
Australia, Chile, Madagascar, the United Kingdom and the United 
States. Table 1 provides a summary of the key characteristics of the 
studies. Half of the studies were situated in urban settings, such as 
urban greenspaces or suburban gardens. The majority (12/16) of stud-
ies were about people's perceptions of plants, one study was about 
animals and three were about both. Seven of the studies considered 
both native and non- native species, one study was about native spe-
cies only and the remaining studies looked exclusively at non- natives.

2.2.1 | Dimensions of nativeness

Six themes that reflect people's conceptualisation of nativeness 
were identified from the qualitative literature that we labelled 

belonging, human influence, functional compatibility, negative 
impact, amenity and identity. Themes and subthemes are summa-
rised in Table 2 and described below using illustrative first- order 
quotations from participants in the studies (italicised) and second- 
order interpretations of the authors of the reviewed studies (in 
bold).

Belonging

A sense of species belonging or having a ‘right’ and ‘wrong’ place 
was a common theme across many of the reviewed studies. The 
narrative around species belonging in a place was often centred 
on what naturally occurs at a location. As one urban park man-
ager in Trigger and Head (2010) expressed his preference for na-
tive tree plantings in cities: ‘Well, it really depends on, if you are a 
purist, you'd want just totally species which occurred in the area’. (p. 
238). And for participants described as ‘committed native garden-
ers’ by Head and Muir (2006), ‘the most common reason given for 
planting natives was related to what “belonged” in that specific 
environment’ and ‘they [tended] to express disparaging attitudes 
towards “exotic” or “foreign” plants’ (p. 516). Thus, autochthony 
(i.e. originating in a place) plays a central role in people's confer-
ral of legitimacy (or illegitimacy) on native and non- native species 
(legitimacy subtheme).

However, the relationship between nativeness and belong-
ingness appears to be more complex. Belonging is a context- 
specific concept, and the perceived belongingness of native or 
non- native species varied according to the place in which they 
were being evaluated (context subtheme). This is reflected in 
the statement by a participant in Trigger and Head (2010): ‘Bush 
to me should be bush and … you know, if you want to plant a[n ex-
otic] hibiscus, put it in your backyard’ (p. 244). The acceptability 
of non- nativeness was dependent on the perceived naturalness 
or novelty of the place in question: ‘Some participants thought 
that non- native species could be acceptable if they were in “the 
right place”… However, the same species could be perceived as 
problematic when found in places which participants valued as 
pristine’ (Selge et al., 2011, p. 5). People used visual cues to as-
sess the acceptability of native and non- native species in terms 
of their congruency with the landscape, for example, ‘The [non- 
native] Torquay Cordyline australis “palms” were rejected mainly 
because they appeared out of context in the UK landscape’ 
(Hoyle et al., 2017, p. 59).

Human influence

The synonymy of nativeness with the concept of being without 
human influence was evident. Nativeness appears to exemplify 
the tension between nature and culture, for example, ‘I love the 
Australian bush… and although I have grave doubts about Australian 
society, the bush itself to me is pure’ (Head & Muir, 2006, p. 515). 
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The role that humans play in the movement of species was asso-
ciated with the concept of nativeness in several of the studies. A 
key criterion for being eligible for nativeness was whether a spe-
cies was transported by humans or by ‘natural’ vectors (naturalness 
subtheme), particularly for ecologists (Selge & Fischer, 2011). While 
some viewed human involvement in the distribution of species nega-
tively, others saw it as integral to human culture: ‘The spread of exotic 
plants is something that has existed since man is man. Men have always 
sown […] otherwise the world would not be as it is today. All plants that 
are used to eat, for example’ (Crête et al., 2020, p. 54). For Aboriginal 
elders in an Australian study (Bach & Larson, 2017), species intro-
duced by British colonisers were distinguished as non- native purely 
for descriptive purposes and notably ‘…did not attribute any value, 
whether positive or negative, to the plant. The term ‘introduced’ 
instead highlighted a plant's entanglement with humans and human 
activities’ (p. 571). For several participants in Crête et al. (2020), the 
relevance of nativeness was questioned in light of widespread and 
inevitable anthropogenic change: ‘The dynamics of vegetation is in 
constant change, it is not stable, so our intention to conserve may be 
part of one of our human whims. We want nothing to change because we 
like it as it is, for esthetics itself’ (p. 53).

As well as human involvement in the movement of species, 
human involvement with individual plants or animals was also im-
portant. Some people felt a personal moral responsibility to care for 
the environment by planting native species or removing non- native 
ones (responsibility subtheme), as noted by Uren et al. (2015, p. 81): 
‘For most participants, the focus on having a native garden was 
accompanied by a sense of ecological responsibility to look after 
the natural environment and a desire to be a good global citizen’. 
Feelings of guilt, for example, ‘I don't like natives; probably that's a 

sin to say that…’ (Head & Muir, 2006, p. 517) reflect the emotional 
and moral component of people's conceptualisation of nativeness. 
For some, guilt arose from a perceived violation of social norms, 
for example, ‘Since caring for the environment was perceived as 
being highly valued within their community, many participants de-
scribed feeling a sense of environmental guilt if they failed’ (Uren 
et al., 2015, p. 80), while for others stewardship obligations towards 
native species were seen as a form of redemption for their ancestral 
colonial guilt, such as this interviewee in an Australian study (Trigger 
& Mulcock, 2005, p. 1307): ‘As a Caucasian … I feel I am an introduced 
species myself…… perhaps it is a kind of guilt because my ancestors came 
uninvited… I want to justify my presence here by trying to re- establish 
something which people like me have spoiled, like a restitution’. This 
last quote captures several dimensions of nativeness, including the 
previous dimension of belonging as well as the dimension of iden-
tity (discussed below). This example demonstrates that the themes 
identified in this analysis are not mutually exclusive, rather there is 
overlap and interaction among them.

Another aspect of human involvement was lethal control of non- 
native species (ethics subtheme). This seemed to present a moral 
dilemma, which centred on the role of humans in causing biological 
invasions. For example, ‘if humans were responsible for the cause, 
interference might be acceptable or even a moral obligation’ but 
with the provision that ‘where this was unavoidable, the killing of 
animals should be as humane as possible’ (Selge et al., 2011, p. 7). 
Some participants in the same study ‘felt that invasive non- native 
species did not deserve the same ethical status as native species’ 
(p. 7), thereby implying that lethal control of non- natives was mor-
ally more acceptable than for natives due to human involvement 
in their introduction. However, personal values were not always 

Dimensions
Subthemes Description

Belonging
Legitimacy
Context

A right or wrong place for a species to exist
Autochthonous species have an intrinsic right to exist
Species are more (or less) acceptable depending on the context

Human influence
Naturalness
Responsibility
Ethics

Role of humans in moving species outside of their natural ranges
Species introduced by humans are unnatural
Humans are morally responsible for restoring the natural order
Ethical considerations of lethal species management interventions

Functional compatibility
Ecological function
Sustainability

Alignment with local environment and ecology
Ability of species to support biodiversity and ecological processes
A species' resource use efficiency and ease of management

Negative impacts
Ecological impacts
Impacts on humans

Risk and manageability of detrimental impacts
Detrimental impacts by species to (native) biodiversity
Detrimental impacts by species to human welfare or activities

Amenity
Usefulness
Attractiveness
Novelty

Desirable and useful features provided by a species
Utility of species to society
Aesthetic enjoyment of species
Addition of novel species adds aesthetic variety to a place

Identity
Place character
Cultural identity
Symbolism

Species form part of one's place- based identity
Species characterise places and distinguish them from other places
Species symbolise identification with cultural groups or nations
Species symbolise shared experiences or histories

TA B L E  2   Description of the 
dimensions of nativeness and related 
subthemes based on the thematic 
synthesis in Study 1
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consistently applied. For instance, Trigger and Mulcock (2005) noted 
that a common justification for the rights of introduced domestic 
cats to roam freely was to emphasise that the cats mostly hunted 
non- native prey, thus ‘[embracing] the idea of native birds as mor-
ally more valuable, while nevertheless passionately supporting the 
non- native cat’ (p. 1307).

Functional compatibility

Nativeness was often discussed in terms of compatibility with the 
environment in which a plant or animal occurred, that is, the degree 
to which a species’ functional traits support existence within local 
abiotic conditions (e.g. the climate) and support local ecological 
processes (ecological function subtheme). The environmental func-
tion of native or non- native species was reflected in people's be-
liefs or opinions about how they support biodiversity or ecological 
processes, as illustrated by: ‘Well it is not just liking native plants. It is 
also being aware that the natural environment is important. Primarily, 
like when I buy a plant now I think, oh does it provide food for a bird, 
is it going to provide habitat for a bird?’ (Uren et al., 2015, p. 79). 
However, the relationship between nativeness and environmental 
function was ambivalent in many of the studies, for instance, ‘I feel 
pretty passionate about not having exotics. But I’m beginning to realize 
it's a bit more complicated than that now, that lantana [a non- native 
shrub] isn't necessarily totally bad because it's bird habitat’ (Head & 
Muir, 2006, p. 518). Native species are viewed by some as more ‘sus-
tainable’ and lower maintenance (sustainability subtheme), for ex-
ample, in Fremantle, Australia ‘…native plants were seen as practical 
for their low water needs and the potential to save money through 
reduced water consumption and other maintenance costs…’ (Uren 
et al., 2015, p. 79). Although there was acknowledgement from par-
ticipants in several studies that non- native species were important 
in some contexts, such as urban plantings, to align with novel en-
vironmental conditions. For instance, in a UK study, ‘interviewees 
referred to climatic or ecological reasons for their acceptance of 
and often preference for non- native planting’ (Hoyle et al., 2017, p. 
62). An example given in this study was people's concern for increas-
ing aridity with a changing climate and the need to plant drought- 
tolerant species.

Negative impacts

People perceived negative impacts for both native and non- native 
species. Ecological impacts such as causing ecosystem disruption or 
biodiversity decline (ecological impacts subtheme) were more com-
monly associated with non- nativeness, likely because non- native 
species are more commonly perceived to be invasive than native 
ones. Participants in a UK study ‘expressed reservations about 
introducing non- natives with the majority of these basing their 
concerns almost entirely on perceptions of the invasiveness of 
non- native species and the likelihood that they would out compete 

and oust native plants’ (Hoyle et al., 2017, p. 61). A range of human- 
centred negative impacts were also identified (impacts on humans 
subtheme). These included difficulty controlling unwanted species, 
for example, ‘I think it's impossible to eradicate dandelion. It's like a little 
demon. Every day in my greenhouse I have to remove the dandelion seeds 
that come in’ (Crête et al., 2020, p. 54), affecting livestock (Schüttler 
et al., 2011) or aesthetic unpleasantness, for example, ‘Most of the 
participants expressed disgust and aversion for the curly dock [a 
non- native herb], describing it as “ugly”, “horrible” or even “a disas-
ter”’ (Crête et al., 2020, p. 54).

Negative impacts caused by non- native species were sometimes 
assessed relative to other human- driven environmental impacts. 
Participants in a study on people's perceptions of introduced bea-
vers in Cape Horn, Chile, contrasted the damage to forests caused 
by the beavers with that of loggers (Schüttler et al., 2011, p. 178): 
‘…they [the beavers] don't do big damage, more damage is done by the 
motor saws, twice that of the beavers. The beaver is eating what is good 
for him, never a whole area’. A participant in another study (McMillen 
et al., 2019) spoke about the risk of tree invasions in relation to 
other environmental issues: ‘How much of a “risk” is it really? The dam-
age that is occurring in massive amounts [due to other environmental 
problems] compared to trees being planted…’ (p. 50) implying that the 
impacts caused by an invasive non- native tree were less important 
when viewed in this broader context.

Amenity

Concepts of usefulness and desirability, grouped under the 
theme of amenity (Ives & Kelly, 2016), were often associated 
with nativeness. Across several of the studies, the perception 
that non- native species were more aesthetically valuable (at-
tractiveness subtheme) appeared to create tension with other 
conceptions of nativeness, for instance, ‘I love the native plants, 
… but if I were restricted to the native plants I would feel somewhat 
impoverished’ (Trigger & Mulcock, 2005, p. 1308). Non- native 
species were sometimes seen as beneficial as they provide 
novelty and fascination that native species cannot necessarily 
provide by themselves (novelty sub- theme). In a UK study, one 
participant ‘…seemed to appreciate the [non- native] eucalypts 
specifically because their appearance was unfamiliar: “…it's just 
a bit different, isn't it? It's something we're not accustomed to see-
ing, and I would find this interesting”’. (Hoyle et al., 2017, p. 59). 
This evaluation of non- nativeness was most apparent in urban 
settings, where it seems a desire for novelty and variety was 
more acceptable: ‘I do think now that both indigenous plants and 
exotic plants belong within the urban environment here and I think 
that it's much more beautiful because it's got a mixture’ (Trigger & 
Head, 2010, p. 242). A similar attitude towards non- nativeness 
was associated with the utility of species in urban settings (use-
fulness subtheme), for instance, one participant in Trigger and 
Head (2010) noted that ‘on a hot summer's day when you've got a 
nice big European looking tree, with nice lime green leaves and dark 
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green leaves that look cool’ (p. 239), implying a perceived superior 
aesthetic and shade- providing qualities of the non- native trees 
in contrast to local native Australian ones.

Identity

Subjective meanings and symbolism appear to be connected 
to nativeness most prominently through identity and sense of 
place. Nativeness can enhance (or diminish) place character 
through familiarity and distinctiveness (place character sub-
theme), for example, in a UK study ‘…participants expressed 
their personal preference for distinct places or landscapes and 
identified incoming species as a threat to their unique charac-
ter’ (Selge et al., 2011, p. 5). This extended further to a sense 
of cultural and national identity (cultural identity subtheme), to 
which nativeness is also linked, as illustrated by a park ranger 
in an Australian study (Trigger & Head, 2010) who expressed 
his desire to ‘replace the [non- native] plane trees with [na-
tive] “huge river gums,” which would give what he describes 
as “a sense of Australia”’. (p. 239) Similarly, a link between na-
tiveness and heritage was noted by an interviewee in Trigger 
and Mulcock (2005, p. 1307), ‘I have a connection with the land 
like the original inhabitants did, so I want to recreate that around 
my house’. However, in another Australian study (Trigger & 
Head, 2010), some interviewees opposed restoring native spe-
cies in urban areas and ‘[spoke] with pride of the “European 
style” of such environments and of how more plantings of in-
troduced trees are needed “to maintain the park's character”’. 
(p. 237). Furthermore, certain species may hold symbolic place- 
based meanings to individuals or groups (symbolism subtheme) 
that override competing conceptions of nativeness, such in a US 
study (McMillen et al., 2019) where a tree that survived the 9/11 
terrorist attack in New York City came to symbolise resilience 
and hope and gave the species (Pyrus calleryana) special status 
despite its non- nativeness and invasiveness.

3  | STUDY 2:  RE VIE W OF QUANTITATIVE 
URBAN- SITUATED LITER ATURE

3.1 | Methods

3.1.1 | Search strategy

To assess the extent to which the literature measuring public percep-
tions of native and non- native plants addresses the six dimensions of 
nativeness identified in Study 1 in urban contexts, we conducted six 
separate searches in Scopus during January 2021 for quantitative 
studies using keywords for each identified dimension:

native* OR non- native* OR invasive OR alien OR exotic
AND
perception OR belief OR attitude OR opinion OR value OR 

meaning OR prefer*
AND
plant* OR animal OR bio* OR landscape OR wildlife OR tree*
AND
urban OR cit* OR town OR metropol* OR “green space” OR gar-

den OR residenc*
AND [see keywords for each dimension in Table 3]
Abstracts returned by the six searches (n = 3,837) were screened 

for relevance to the topic of this review. Abstracts that were unam-
biguously irrelevant were excluded, for example, a study examining 
urban pollinator preferences for native and non- native plants would 
be identified using our search terms but is clearly outside the scope 
of this review. Initial screening identified 135 abstracts that were 
relevant to the topic of this review (Table 3). Following the removal 
of duplicates, 85 full texts were retrieved and screened for eligibility 
using the following inclusion criteria:

a. Papers must be peer- reviewed and report on primary quantita-
tive research in English

b. Studies must be conducted in an urban setting (‘urban’ refer-
ring to a city or town, built- up area, residential property within a 

Dimension Keywords used
Relevant 
abstracts (n)

Amenity utility OR “ecosystem service” OR aesthetic OR 
enjoy* OR desirab*

17

Belonging belong* OR acceptab* OR appropriateness OR 
legitim* OR congruen*

11

Functional 
compatibility

compatib* OR sustainab* OR biodiv* OR “ecological 
function” OR suitab* OR toleran*

33

Human influence responsib* OR moral* OR ethic* OR guilt OR 
introduce*

26

Negative impacts impact OR risk OR invasive* OR harm OR damage 
OR disservice OR naturalise*

35

Identity familiar* OR “sense of place” OR symbol* OR 
heritage OR meaning

13

TA B L E  3   Search keywords used to find 
abstracts relating to each dimension of 
nativeness identified in Study 1
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municipal area or managed/cultivated green space within a mu-
nicipal area)

c. Papers must report on responses given directly by participants 
(i.e. not via proxies such as observed garden plant composition)

One additional paper was added following a check of the refer-
ence lists. Forty- nine papers did not meet the inclusion criteria and 
were excluded. The remaining 37 papers were included in the review 
(Supporting Information S2). The details of the selection process are 
shown in Supporting Information S3.

3.1.2 | Data extraction and analysis

From each of the included papers, the following information was ex-
tracted: (a) year of publication; (b) authors and their affiliations; (c) 
study location(s); (d) theory (or theories) used, as stated by the au-
thors; and (e) the concepts that were examined (e.g. attitudes, values 
etc.), as stated by the authors.

The papers were classified based on the topic(s) of the study; 
we recorded whether the study was done at the taxon or landscape 
scale, whether the study focussed on plants or animals (or both) 
and whether these were described as native or non- native, whether 
the study was conducted in private residential gardens or in public 
greenspaces and whether the study was a comparative one (com-
paring two or more groups of people), a gradient study (which used 
a geographic or sociodemographic gradient to sample the popula-
tion) or a population- level study (those that used a sample of a single 
population).

To get a broad measure of interdisciplinarity, we used the 
author- affiliation method (Ortega & Antell, 2006) to assign the 
authors of each paper to academic disciplines. We classified the 
authors’ affiliations (n = 127) into eight general research areas 
that best captured the types of affiliations in the data: Earth and 
Environmental Science, Economics, Education, Geography and 
Social Science, Natural Resource Management, Natural Science, 
Planning and Design and Psychology. For example, a Department 
of Ecology, Evolution and Behaviour was categorised as Natural 
Science and a Department of Landscape Architecture and Urban 
Planning was categorised as Planning and Design. Where the 
affiliation given in the paper was ambiguous, we used informa-
tion provided on the relevant institution's website to inform the 
classification. One author affiliation, a School of Ecology and 
Environmental Studies, was clearly multidisciplinary and was 
coded as both Natural Science and Geography and Social Science. 
We used this classification to assess the level of cross- disciplinary 
collaboration between authors on the same paper for each of the 
37 papers included in this review.

We used inductive coding of the studies’ aims and/or objectives 
to identify the different reasons given for studying people's percep-
tions of nativeness. Lastly, to assess which of the dimensions iden-
tified in Study 1 were addressed in each study, we used keywords 
associated with each dimension to thematically code all relevant 

survey items used. Where no details of the survey items were pro-
vided, we applied the coding to the study's research questions.

3.2 | Results

Assessing perceptions of nativeness in urban contexts appears to be 
an emerging scholarly interest, with 68% of the papers having been 
published within the last 5 years (2016– 2020; Figure 1a). While the 
research was distributed across four continents (Figure 1b), most of 
the studies were conducted in Australia (12), United States (7) and 
South Africa (6). Most of the studies (20) were conducted in private 
residential gardens and only nine were conducted in public greens-
paces, such as public parks or urban conservation reserves. The top-
ics of the papers included both plants (24) and animals (18) which 
were evenly split across native and non- native taxa (Figure 2). Taxon- 
level studies (22 papers) were more frequent than landscape- level 
studies (15).

While the topic of papers was social research on the public 
perceptions of nativeness, the authorship of the papers was over-
whelmingly dominated by authors affiliated with natural science 
departments (Figure 3). Of the 127 authors, 80% were affiliated 
with natural sciences, earth and environmental sciences or natural 
resource management departments or institutions. There was also 
limited multidisciplinary authorship between the natural science 
fields and the social sciences (8 of 37 papers).

Inductive coding of the papers’ aims and objectives revealed four 
main reasons for studying perceptions of nativeness in the urban 
context. These were: (a) to assess the public's support for, or accep-
tance of, management actions (e.g. Hindman and Tjaden (2014) mea-
sured residents’ support for the control of non- native swans under 
different management scenarios); (b) to measure people's prefer-
ences for landscape features (e.g. Kurz and Baudains (2010) assessed 
the influence of homeowners’ attitudes towards native species on 
their preferences for garden landscapes of differing habitat quality); 
(c) to quantify or predict pro- environmental behaviours (e.g. Hu and 
Gill (2016) assessed the drivers of home gardeners’ behaviours and 
intentions to plant more native species and remove non- native inva-
sive ones); and (d) to understand human– wildlife conflicts in urban 
areas (e.g. Patterson et al. (2017) related urban residents’ percep-
tions of native monkeys to their tolerance of the presence and inter-
action with the monkeys on their properties). Interestingly, most of 
the papers with aims 1 and 3 were about non- native species, while 
most of the papers with aims 2 and 4 were about native species 
(Figure 4).

Only 11 papers used established theories to inform their study 
design (Figure 3). Social and environmental psychology theories, 
such as the theory of planned behaviour (Ajzen, 1991) or the cog-
nitive hierarchy model (Homer & Kahle, 1988), were the most fre-
quently used. The majority of the papers did not state a theoretical 
perspective but instead constructed the rationale for their study de-
sign based on findings of previous research. Notably, seven of the 11 
theory- driven papers had social science affiliated authors, whereas 
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the majority (20/27) of the atheoretical papers did not. Population- 
level study designs were the most common (22 papers). Nine papers 
used a comparative design (based on variables such as occupation, 
socioeconomic status and urban vs. rural) and six used a gradient 
design (e.g. urbanisation, socioeconomic status).

All six themes identified in Study 1 were addressed by at least 
one study, but the themes were unevenly represented across the 
37 papers. None of the studies assessed all six themes. The major-
ity of papers (25/37) assessed one or two themes only. Themes of 
negative impacts, amenity and functional compatibility were stud-
ied more frequently than belonging, human influence and identity 
(Figure 5). Non- native species were studied twice as frequently 
under themes of negative impact and human involvement, whereas 
native species were more frequently studied under the theme of 

functional compatibility. Attitudes were the main concept studied 
(33 papers) followed by knowledge (14 papers). There was limited 
examination of behaviours, beliefs, emotions and values (Figure 6).

4  | DISCUSSION

4.1 | Key findings

The purpose of this review was to synthesise the findings of quali-
tative research that explored what nativeness means to people 
and to assess how those meanings are represented in the urban- 
situated quantitative literature on perceptions of native and non- 
native species and landscapes. Our thematic analysis (Study 1) 

F I G U R E  1   Distribution of the quantitative papers (n = 37) reviewed in Study 2, (a) over time (number of papers published per year) and 
(b) globally (number of papers per country)

0 12

No. of papers

(a)

(b)
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revealed six dimensions that together describe people's concep-
tualisation of nativeness: Belonging (a sense that there is a right 
or wrong place for a species to exist); human influence (the role 
of humans in moving species outside of their natural ranges); 
functional compatibility (a species' alignment with the local en-
vironment and ecology); amenity (desirable and useful features 
provided by a species); negative impacts (risk and manageability of 
detrimental impacts caused by species); and identity (species form 
part of one's place- based identity). We argue that a dichotomous 
concept of native and non- native species based on species origin 
does not adequately represent the way that people think about na-
tiveness, and that the subjective meanings given to the nativeness 

of species or landscapes by individuals are constructed within this 
six- dimensional space.

The complexity of the nativeness concept and its connotations 
has been previously highlighted (e.g. Head & Muir, 2004; Kueffer 
& Kull, 2017) and yet narrow conceptualisations of nativeness ap-
pear to still be largely used in quantitative social research. Using 
published studies conducted in urban contexts (Study 2), we show 
that the dimensions of nativeness we identified are only partially 
operationalised in quantitative research on people's perceptions of 
native and non- native species. None of the 37 quantitative studies 
we reviewed incorporated all six dimensions into their survey mea-
sures. More than a third of the studies only assessed one dimension 
of nativeness, predominantly ‘Negative impacts’. While our focus 
on urban- situated literature in Study 2 may limit the generalisability 
of these findings to other contexts, research on the human dimen-
sions of urban ecosystems is a growing and important area of study 
in response to an increasingly urbanised global human population 
(Kabisch et al., 2015). Particularly within the context of urban green-
ing policy and practice, nativeness is often a central component of 
decision- making (Berthon et al., 2021).

Our findings have important implications for understanding pub-
lic perceptions of native and non- native species, particularly in urban 
nature, which often incorporates novel and artificial ecosystems 
that are valued for more than just their ecological benefits (Burgess 
et al., 1988). For instance, a study that only focuses on people's per-
ceptions of negative impacts may overlook positive findings about 
aesthetic enjoyment or place identity. This inadequacy in capturing 
people's views can lead to misapplication of evidence. For example, 

F I G U R E  2   The number of papers in Study 2 that included plants 
or animals as their main topics of research

F I G U R E  3   A chord diagram showing 
the level of interdisciplinarity across 
the studies included in Study 2. Each 
arc represents a collaboration between 
authors on the same paper. The origin of 
the arcs is determined by the affiliation of 
the paper's first author. Arcs outlined in 
black indicate studies that were explicitly 
grounded in established social science 
theories
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attributing people's attitudes towards non- native species that do not 
align with conservation outcomes to a lack of awareness of negative 
consequences, without considering other dimensions that may be 
involved, may lead to inadequate or ineffectual management recom-
mendations (e.g. see Gramza et al., 2016). In the context of climate 
change and urban heat, this could lead to inadequate adaptation 
measures where functional compatibility and amenity dimensions 
are overlooked (Hitchmough, 2011). Hence, for research to fully 
capture the pluralistic nature of human perceptions of nativeness, 

we support the call for a multidimensional operationalisation of 
nativeness.

More generally, concerns have been raised about the quality of 
social science research being published in ecology and conservation 
journals, and that improving the quality of this social science has 
much to offer conservation science (Moon et al., 2016). Differing 
epistemological perspectives between the natural and social sci-
ences present a significant challenge. For instance, the application 
of positivist approaches to social phenomena, for example, using 

F I G U R E  4   Research aims and 
objectives of the papers reviewed in 
Study 2 grouped into four main types: 
public acceptability of management 
interventions; people's landscape 
preferences; predicting pro- environmental 
behaviours; and reducing human– wildlife 
conflicts

F I G U R E  5   Number of papers reviewed 
in Study 2 that included each of the six 
dimensions of nativeness identified in 
Study 1

F I G U R E  6   Psychological constructs measured by the papers reviewed in Study 2
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structured questionnaires, can lead to a failure in being able to cap-
ture the complexity of human subjectivity (Drury et al., 2011; Moon 
& Blackman, 2014).

Our review showed that the bulk of the quantitative research 
on perceptions of nativeness has been led by authors affiliated 
with natural and environmental science departments, and there is 
limited authorship representing social science departments. We do 
acknowledge, however, that these results do not necessarily mean 
that authors affiliated with natural science departments are not so-
cial scientists and/or not qualified in social science. The patterns in 
affiliations may also reflect institutional objectives, funding and re-
search priorities that prioritise applied research over research better 
grounded in social science theory. Conservation social science is an 
emerging research area and there are multiple barriers to effective 
integration of social science into mainstream conservation research 
(Bennett et al., 2017) and more broadly, the natural and environmen-
tal sciences (Ledford, 2015). In a recent review of interdisciplinarity 
within the field of invasion science, Vaz et al. (2017) found limited 
integration of disciplines from outside the natural sciences despite 
the clear need for socioecological solutions to invasive species man-
agement. Our results support their call for more interdisciplinarity in 
this area of research.

Additionally, a lack of theoretical grounding has been iden-
tified as a major challenge for social science studies in ecology 
(Teel et al., 2018). Social science theories allow researchers to be 
explicit about their methodological assumptions and provide a 
validated structure for the collection and analysis of data. Thus, 
the use of theoretical lenses through which social concepts, such 
as values and attitudes, can be interpreted aids the design of 
reliable social research and the transferability of results (Moon 
et al., 2016). It must also be recognised that these theoretical 
lenses are often contested. For instance, the concept of values 
can be explored through different theoretical lenses, such as 
the psychological lens of the cognitive hierarchy model (Ives & 
Kendal, 2014) where values are seen as something held by indi-
viduals and that influence higher order concepts such as beliefs 
and attitudes. The relational values lens emphasises the impor-
tance of relationships between people and nature in addressing 
conservation challenges, for example, reconciling conflict over 
the use versus conservation of nature (Chan et al., 2018). An eco-
nomic lens is also widely used, such as in calculating the value of 
nature, for example, ecosystem service valuations (Hejnowicz & 
Rudd, 2017). While several theoretical lenses were identified in 
our review, the prevalence of atheoretical studies suggests that 
more work is needed to ensure better integration of social sci-
ence concepts and methodologies into research on perceptions 
of nativeness.

4.2 | Implications for conservation management

Our findings suggest that there could be an ecologically biased 
narrative in the framing and measurement of topics and themes 

around native and non- native species. For instance, non- native 
species were considered more often in terms of ‘Negative impacts’ 
(e.g. Cerri et al., 2020; Mori et al., 2020) whereas native species 
were more often addressed in terms of ‘Functional compatibility’ 
(e.g. Nassauer et al., 2009; Williams & Cary, 2002). Likewise, most 
of the studies looking at people's acceptability of management in-
terventions (i.e. lethal control of animals or vegetation removal) 
were focussed on non- native species whereas native species were 
the topic of all but one of the studies investigating human– wildlife 
conflict (i.e. people's tolerance of negative impacts caused by an-
imals). While in some cases there may be an empirical basis for 
characterising native and non- native species in this way, for in-
stance with harmful invasive species, problems may arise where 
such assumptions become normative; that native species belong in 
urban areas and should be valued by the public, while non- native 
species need to be controlled and this should be supported by the 
public (e.g. Hu & Gill, 2016). Even where the intention is to con-
trol or eradicate species that are of concern, limiting the focus to 
‘Negative impacts’ could fail to identify important social norms 
and expectations that may affect the outcomes of management 
interventions.

The social acceptability of conservation actions is important 
(Kendal & Ford, 2018), and a nuanced understanding of how the pub-
lic thinks about conservation issues should be included in research 
on this. The role of nativeness as a keystone concept in conservation 
policy and practice makes it crucial that we consider the diverse ways 
in which is it conceptualised by the public (van Eeden et al., 2020). 
Understanding public opinion more fully may also help to better un-
derstand how ecologically responsible management decisions can be 
communicated to the public in ways they are more likely to support. 
However, current studies often present partial knowledge, omitting 
several dimensions of nativeness that are important to people. This 
can jeopardise management efforts to control non- native species, or 
promote native species, due to a lack of broader understanding of 
public perceptions and motivations.

Furthermore, the research narrative created by the ecological 
framing of problems relating to nativeness may have unintended 
ramifications for conservation policy. Conservation is inherently 
values- led, and management priorities should manifest from cul-
tural values (Infield et al., 2018). There is a need to reflect the 
broad array of values and perspectives held by society in the way 
we manage species and landscapes, not only those that align with 
scientific and economic rationalisations (Jepson & Canney, 2003). 
Recognising and critically reflecting on the motivations underly-
ing research on nativeness that informs conservation policy are 
therefore important, particularly given the potential for disparities 
in conceptions of nativeness between conservation scientists and 
practitioners and the public (Selge et al., 2011). The challenge is for 
conservation research and policy to engage with worldviews that 
incorporate different conceptualisations of nativeness. This will 
involve a shift towards pluralistic and participatory approaches 
to integrating people's values into research and decision- making 
(Pascual et al., 2017).
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4.3 | Recommendations for future research

Our review has highlighted some apparent research gaps that 
could inform future research in this area. Firstly, while this re-
search has global relevance, there is a geographic bias towards 
post- European settler nations (Australia, United States and South 
Africa) all of which also have nationally declared major problems 
with biological invasions. This sociopolitical history and context 
specific to these countries provide an interesting perspective on 
nativeness (Mulcock & Trigger, 2008) that may have less applica-
bility elsewhere. While acknowledging that there may be research 
not published in English which was not analysed here, we sug-
gest that further research be targeted to include a wider range of 
contexts.

Secondly, we have highlighted methodological weaknesses 
above that future research should take into account. Primarily, 
research on social perceptions of native and non- native species 
would benefit from incorporating a multidimensional conceptual-
isation of nativeness into survey measures to capture a compre-
hensive picture of people's views (e.g. see van der Wal et al., 2015). 
Research would also benefit from a firmer theoretical grounding 
to enable more reliable interpretation and transferability of find-
ings (e.g. see Hu & Gill, 2016). Furthermore, the exclusive focus 
on people's attitudes in the current studies has limitations for re-
search aimed at improving conservation outcomes. Attitudes do 
not always provide accurate or reliable proxies for people's be-
haviours (Nilsson et al., 2020). In addition to measuring attitudes, 
more studies should incorporate measures of behaviour as well 
as other important concepts such as values, meanings, norms and 
emotions (e.g. see Farrar et al., 2020).

Lastly, many of the studies captured in this review could be 
classified as social research for conservation, which share the nor-
mative basis of conservation science (Sandbrook et al., 2013). This 
type of study is implicitly (or explicitly) value- based and mission- 
driven, and typically asks questions such as ‘Why do people plant 
non- native species in their gardens and how can we promote the 
planting of native species instead?’ In contrast, more social research 
on conservation is needed to provide critical insights into the ways 
in which such assumptions and values might be influencing con-
servation outcomes. For example, ‘How do practitioners’ beliefs 
about native and non- native species influence conservation objec-
tives?’ (Schlaepfer et al., 2011). In this respect, further ecological 
and biophysical research is necessary but not sufficient without an 
understanding of the breadth and complexity of the social dimen-
sions of nativeness that we have argued is necessary in advancing 
policy and practice.

4.4 | Conclusions

We have shown that people's perceptions of native or non- native 
species are drawn from multiple conceptual dimensions of native-
ness. As conservation science increasingly incorporates human 

dimensions of ecological issues, a key challenge for research 
and practice is to engage with pluralistic meanings and values. 
We argue that a multidimensional conceptualisation of native-
ness will enable more nuanced understanding of people's atti-
tudes and behaviours towards native and non- native species and 
landscapes. In this review, we have assembled a framework for 
conceptualising perceptions of nativeness to inform more effec-
tive research and management. We have shown that current op-
erationalisations of nativeness draw on narrow and inconsistent 
concepts of nativeness that may offer only partial explanations 
for, or even misconstruals of, people's attitudes and behaviours. 
Future research measures need to incorporate a broader range 
of meanings of nativeness to fully capture people's subjective 
perspectives.
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