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Increasing human activity and climate change in Antarctica may increase the rates 
of non-native species introduction and establishment, resulting in potentially 
irreversible changes in marine and terrestrial ecological communities. The 
Protocol on Environmental Protection to the Antarctic Treaty prohibits the 
introduction of non-native species without a permit and mandates their 
removal if introduced. Despite this, management action to address non-native 
species introductions may be slow, in part due to the complexities of multi-Party 
governance. Here we examined the enablers and barriers of non-native species 
management in Antarctica, focusing on introduced plants. Using data gathered 
from fifteen semi-structured expert interviews and reflexive thematic analysis, we 
identified three broad categories of enablers and barriers. Enablers included use of 
established multi-level governance frameworks, the activities of dedicated and 
skilled individuals underpinning them and the implementation of appropriate 
environmental management measures. Barriers included the substantial 
differences in countries’ levels of engagement with the non-native species 
issue, constraints in countries’ management experience and capacity and 
shortcomings in policy communication and implementation both between and 
within stakeholders. We identified a gap in the reporting of non-native species 
management efforts alongside inconsistent management responses. This gap 
creates opportunities to strengthen information sharing and expertise. In an 
increasingly politicised Antarctic Treaty system, management of non-native 
species may present a largely uncontentious issue around which common 
ground may be found and expanded.
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1 Introduction

1.1 Non-native species in the Antarctic Treaty area

Antarctica is one of the last areas of relatively untouched wilderness on the planet (Leihy 
et al., 2020). Nevertheless, expanding human activities including scientific research and 
logistics, fishing and tourism result in a commensurate increase in pressure on fragile marine 
and terrestrial ecosystems (Tin et al., 2009; Grant et al., 2021). One impact of human 
activities on Antarctic environments is the inadvertent introduction of non-native species 
which can threaten the intrinsic values of native ecosystems (Hughes et al., 2020) as well as 
their scientific value (Sindel et al., 2018).
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Here we define non-native species as organisms that are 
intentionally or inadvertently introduced through human 
activities to new locations outside their natural distribution or 
dispersal ranges, while invasive species are non-native species 
that subsequently expand their populations and distribution 
ranges with negative impacts upon native communities (Pyšek 
et al., 2020). Among other effects, non-native species can 
decrease the abundance of native species and potentially lead to 
their extinction (Convey and Peck, 2019). Recently, Hughes et al. 
(2025) collated 240 introduction events at locations within the 
Antarctic Treaty area encompassing 112 different species. The 
majority of these species were either removed or died out 
naturally, leaving 20 known established non-native species within 
the Treaty area today. All but one of those 20 species are 
invertebrates, and all are located in the Antarctic Peninsula, 
South Orkney Islands or South Shetland Islands.

No attempts have been made to control or eradicate 
invertebrates that have established in the Antarctic environment 
largely due to a lack of suitable control methods (Hughes et al., 
2025). In contrast, many non-native plants have been successfully 
eradicated (see Table 1), made possible due to (a) the availability of 
simple mechanical control methods such as hand pulling, (b) the 
small number (<5) of plants necessitating removal at a given 
location and/or (c) the limited area that has been colonised 
(<1 m2). Nevertheless, with a small number of notable 
exceptions, non-native plants introduced to the Antarctic Treaty 
area have generally been managed largely in an “opportunistic or ad 
hoc manner” (Hughes et al., 2015, p. 1045). Accentuated by climate 
change, warmer and wetter conditions may increase the likelihood 
of future non-native species establishment, making the further 
development of effective management practices a priority that is 
readily achievable (Chown et al., 2022; Lee et al., 2022a; 2022b).

1.2 The Antarctic Treaty system

The Antarctic Treaty (henceforth “Treaty”) was signed in 
1959 and entered into force in 1961. It sets out the governance 
of matters within the Antarctic Treaty area (the area south of 60°S 
latitude) and established that Antarctica is to be used for exclusively 
peaceful endeavours (Dupuy and Viñuales, 2018; Hughes et al., 
2023). The Treaty currently has 58 Parties of which 29, known as 
Consultative Parties, have the right to participate in governance 
through consensus-based decision-making at the annual Antarctic 
Treaty Consultative Meeting, known as the ATCM (Antarctic Treaty 
Secretariat, 2025a).

The Protocol on Environmental Protection to the Antarctic 
Treaty (henceforth “Protocol”) was adopted in 1991, entered into 
force in 1998 and designates Antarctica as a “natural reserve, 
devoted to peace and science” (Protocol, Art. 2). The Protocol 
serves as the primary legal instrument for environmental 
management in the Antarctic region and established the 
Committee for Environmental Protection (CEP), which serves as 
an advisory body to the ATCM on Protocol implementation and all 
environmental matters. Annex II to the Protocol on the 
Conservation of Fauna and Flora prohibits the introduction of 
non-native species except under permit and mandates their 
removal unless doing so would cause greater environmental 
harm (Annex II, Article 4). However, gaps in the Protocol 

remain, such as the lack of explicit provisions for the transfer of 
native species across Antarctica’s different biogeographical regions 
(Terauds et al., 2012; Hughes and Convey, 2014; Hughes et al., 2019; 
2020). Furthermore, the Protocol does not define what ‘greater 
environmental harm’ could entail with regard to the management 
and eradication of non-native species (Hughes and Convey, 2014).

The eradication of existing non-native species and prevention of 
new introductions represent critical challenges for preserving the 
continent’s ecological value and ensuring compliance with 
international law. The CEP has accorded the topic of non-native 
species a high priority in its Climate Change Response Work 
Programme and Five-year Work Plan (Antarctic Treaty 
Secretariat, 2025b). Specifically, the Committee has provided 
information on the management of non-native species under a 
Prevention, Monitoring, Response framework, through its Non- 
native Species Manual (see, e.g., Antarctic Treaty Secretariat, 
2019). Nevertheless, repeated incursions of non-native species 
into the Antarctic Treaty area continue to take place, with calls 
from scholars for improved planning, monitoring, response, 
information dissemination, coordination and management 
practices (Hughes et al., 2015; McGeoch et al., 2015).

1.3 Antarctic governance in practice

Antarctic governance is both complex, multi-level and spans 
traditional organisational and national boundaries that intersect 
“the epistemic boundaries of [the] science and policy worlds” 
(Gardiner et al., 2024b, p. 15). This decentralised governance 
structure poses significant challenges to the effective management 
of non-native species, particularly as responsibilities are often 
dispersed between actors or ambiguously delineated. The unique 
confluence of legislative, ecological, geopolitical and scientific arenas 
brings a complex set of challenges, the understanding of which is key 
for the future effective governance and management of the Antarctic 
environment. Antarctic governance is also characterised by 
enduring multilateralism, longstanding (although potentially 
weakening) international collaboration across geopolitical divides 
and the involvement of non-state actors in the policymaking process 
(Loukacheva, 2013; Dodds, 2017).

At the same time, Antarctic environmental governance is under 
pressure from external and internal forces. Although environmental 
challenges affecting the continent are growing (see, e.g., Kubiszewski 
et al., 2024; Roland et al., 2024), scholars consistently argue that 
Antarctic environmental policy- and decision-making lag behind 
the speed and scale at which these challenges are unfolding (O’Reilly, 
2021; Mancilla and Jabour, 2023; Liggett et al., 2024). With no new 
legal instruments established within the Treaty System for more 
than 3 decades (Hemmings, 2009), the environmental challenges 
facing the continent leave little room for idling (Mancilla and 
Jabour, 2023; Liggett et al., 2024).

The reasons behind the Treaty system’s lethargic policymaking 
could include the consensus-based decision-making acting as a 
roadblock against progress (Yermakova, 2021), leaving 
conservation efforts hostage to geopolitics (Reform, 2018; Harvey, 
2020; Liverpool, 2023; Mancilla and Jabour, 2023). The Treaty 
System is also not immune to global challenges such as the 
COVID-19 pandemic and the war in Ukraine which may stymie 
policymaking efforts further (Liggett et al., 2024; Frame and 
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TABLE 1 Examples of well-documented plant eradication efforts within the Antarctic Treaty area. Data obtained from the Scientific Committee on Antarctic 
Research (SCAR) database ‘Non-native species introduced to Antarctica’ (available at: https://saer-non-nativespecies.data.bas.ac.uk/f?p=369:1: 
12959644233589).

Species Location(s) Unilateral or multi- 
Party response

Notes References

1 Poa annua Gabriel gonzález videla station, 

paradise bay, northern antarctic 

peninsula

Unilateral (Chile) One plant was recorded in 2007/ 

08 and four plants in 2009/2010. 

All were removed in early 2010. 

Two new P. annua individuals 

were recorded in 2013/14 and 

removed

Molina-Montenegro et al. (2012), 

Molina-Montenegro et al. (2015)

2 Poa annua Almirante Brown station, paradise 

bay, northern antarctic peninsula

Unilateral (Chile) Two plants were reported in 

2009/10 and removed

Molina-Montenegro et al. (2012)

3 Poa annua General bernardo O’Higgins 

station, trinity peninsula, northern 

antarctic peninsula

Unilateral (Chile) A single plant was reported in 

2007/08 and two plants in 2009/ 

10. All were removed in early 

2010

Molina-Montenegro et al. (2012)

4 Poa annua Hillier moss, gourlay peninsula, 

signy island, south orkney islands

Multilateral (Italy and the 

United Kingdom)

A single clump, composed of two 

individual plants, was observed 

on 5 March 2018, and removed on 

12 March 2018

Malfasi et al. (2020)

5 Poa flabellata Waterpipe hut, three lakes valley, 

signy island, south orkney islands

Multilateral (Italy and the 

United Kingdom)

A single clump of the tussock 

grass Poa flabellate was reported 

at the end of December 2025 and 

removed in January 2026

Hughes (2026)

6 Poa pratensis Primavera station, cierva point, 

palmer archipelago, antarctic 

peninsula

Multilateral (Argentina, Spain and 

the United Kingdom)

Introduced in association with a 

transplantation experiment in 

1954/55. Between 1991 and 2012, 

the plant colony expanded in size 

from 0.18 to 0.53 m2, before being 

removed in January 2015

Corte (1961); Smith (1996); 

Pertierra et al. (2013), Pertierra et al. 

(2017)

7 Puccinellia sp Refuge, 25 km from syowa station, 

enderby land, east Antarctica

Unilateral (Japan) Discovered 1995/96 and 

identified originally as Poa 

trivialis. Removed in 2007 and 

reidentified as Puccinellia sp

Japan (1996); Tsujimoto et al. (2010)

8 Poa annua Admiralty bay, king george island, 

south shetland islands

Unilateral (Poland) Introduced to arctowski station in 

1984/85. In 2008/09 distribution 

expanded into antarctic specially 

protected area no. 128 western 

shore of admiralty bay. 

Eradication efforts commenced in 

2014/15 and are ongoing

Olech (2003); Olech and 

Chwedorzewska (2011); Galera et al. 

(2017), Galera et al. (2019), Galera 

et al. (2021)

9 Nassauvia 

magellanica

Whalers bay, deception island Multilateral (United Kingdom, with 

logistical support from Spain)

The plant was reported in early 

2009 and eradicated early in 2010. 

Doubt remains over whether the 

plant was introduced via natural 

or anthropogenic means

Lewis Smith et al. (2011); Hughes 

and Convey (2012)

10 Unidentified 

grasses

Fildes peninsula, king george 

island, south shetland islands

Unilateral (Germany) The unidentified grasses were 

eradicated from the vicinity of the 

Chinese and Russian stations on 

the 10 February 2006

Peter et al. (2008)
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Hemmings, 2020; Fedchuk et al., 2022; Liverpool, 2023; Hughes and 
Convey, 2020).

The management of non-native species is situated firmly within 
this multifaceted and challenging governance context. 
Fundamentally, non-native species management and governance 
take place through established multi-level governance structures, 
with decisions made across different actors rather than a centralised 
decision-making body. Given the challenges that the management of 
non-native species presents for the CEP, Treaty Parties, researchers 
and environmental managers, here we investigated the barriers and 
enablers of non-native species management in Antarctica, focussing 
on non-native plants through expert interviews. Doing so will enable 
the identification of areas of further international collaboration and 
provide fertile ground for further environmental protection 
initiatives to be developed.

2 Materials and methods

This study investigated the management and governance of 
non-native species, with a particular focus on plants, within the 
Antarctic Treaty system. Plants were selected as the focal group of 
study because numerous documented cases of successful eradication 
exist (see Table 1), making them especially valuable for deriving 
lessons to inform future environmental management efforts.

As part of the research, fifteen semi-structured expert interviews 
with seventeen interviewees (one interview included three 
participants) were conducted during February and March 2025. 
The interview guides (provided as Supplementary Material) were 
developed based on the results of the literature review, placing 
particular emphasis on the interlinkages within the Antarctic multi- 
level governance regime. Twelve interviews were held online and 
three were held in person. All interviews were conducted in 
accordance with the data handling guidelines of the British 
Antarctic Survey and all participants provided informed consent 
to participate in the research. Interviewees were chosen using the 
well-established purposeful sampling method (Creswell and 
Creswell, 2017; Flick, 2022), and all experts selected based on 
their knowledge of and direct engagement with the subject 
matter. Emphasis was placed on inviting interviewees from 
diverse professional backgrounds to this study, ensuring that the 
final interviewee pool represented a cross-section of Antarctic 

stakeholder views. For example, an interviewee could have been 
selected because of their experience in Antarctic policymaking (e.g., 
by being a CEP delegate) or ecology (e.g., by having conducted on- 
the-ground research). The interviewees were first chosen from the 
networks of the study authors. Following the initial interviews, 
further participants were recruited through snowball sampling 
(Parker et al., 2019; Flick, 2022). Subsequently, a second round of 
interviewee invitations was sent out to expand the diversity of the 
interviewee pool. The number of active practitioners in the studied 
field is limited. Therefore, to preserve interviewees’ anonymity, 
specific national and institutional affiliations are not disclosed 
in this text.

While many interviewees had experience across several branches 
of Antarctic environmental management and governance, here they 
are categorised according to their primary field of expertise. Nine 
interviewees had backgrounds primarily in policymaking (P1 to P9), 
while four were involved mainly with scientific research (S1 to S4). 
Two interviewees were affiliated with non-governmental actors 
working with Antarctic topics (N1 and N2), while a further two 
interviewees had direct experience of non-native plant eradications 
in a sub-Antarctic context (EP1 and EP2). Throughout this article, 
pseudonyms enclosed in parentheses are used to refer to interview 
participants, visualised in Figure 1. Interviews were recorded and 
subsequently transcribed using the GoodTape platform. This 
resulted in the generation of an imperfect verbatim transcript 
that necessitated thorough manual validation (Flick, 2022). 
Through member checking (Creswell and Creswell, 2017), every 
interviewee was sent their interview transcript and was invited to 
verify the quality of the data.

The study employed a reflexive thematic analysis approach (see 
Braun and Clarke, 2006; 2022), with the interview data being initially 
coded inductively. Subsequently, descriptive deductive codes were 
generated from the data following the progression of the research 
process and the development of a conceptual framework. This 
resulted in a bottom-up approach where codes emerged directly 
from the data and a top-down approach where the data were seen 
through an interpretive lens. The coding process itself was 
conducted using Quirkos, resulting in 328 inductive codes. These 
were subsequently transferred to Atlas. ti for refinement and to 
create, sort and categorise 66 final code groups. These code groups 
were compiled and exported into Excel to form six overarching 
categories (or what Braun and Clarke (2022), p. 99) call “central 

FIGURE 1 
Number of individuals interviewed in this study according to their field of expertise.
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organising concepts”. The categories consisted of three barriers and 
three enablers to Antarctic non-native species management 
(see Figure 2).

Beyond the inherent limitations of qualitative research, such as 
the subjectivity of coding (Creswell and Creswell, 2017), this study 
has several methodological constraints. The interviewee pool 
consists of seventeen participants with interviewees primarily 
being recruited through the professional networks of the study 
authors, resulting in participants based in Europe and Oceania 
being overrepresented in the interviewee pool. The subsequent 
use of snowball sampling may have further reinforced the effects 
of this overrepresentation through the reliance on existing 
professional networks (Parker et al., 2019). Nonetheless, this 
study’s approach is considered practical for identifying key 
informants in specialised fields with limited expert populations 
(Flick, 2022).

3 Results

3.1 Enablers of non-native species 
management

3.1.1 Established multi-level governance 
frameworks

All the interviewees recognised the importance of Antarctic 
governance regimes in facilitating non-native species management. 
Within the Antarctic Treaty system, relevant policymaking was 
highlighted as being clearly driven by the CEP and ATCM. The 
interviewees noted the International Polar Year (2007/08) ‘Aliens in 
Antarctica’ project as being particularly beneficial for non-native 
species research and subsequent policymaking (see Chown et al., 
2012; Hughes et al., 2010; 2011; Huiskes et al., 2014). While many 
interviewees conceded that the Antarctic governance regime may be 
slow, a subset of interviewees believed it to be well adapted to its 

function, with S3 summarising the situation by suggesting that the 
Antarctic Treaty system “is not responsive enough but then if you 
look at the rest of the world and [. . .] there’s not even a discussion 
about alien species in most countries at all”. Views were therefore 
divided regarding whether the governance regime itself needs 
reform to deliver improvements in non-native species management.

Interviewees noted that the multi-level governance framework 
of the Antarctic Treaty system, international cooperation and inter- 
institutional dialogue further facilitated non-native species 
management, with information sharing and inter- and intra- 
National Antarctic Programme (NAP) communication playing a 
crucial role. Four interviewees mentioned the indispensability of the 
Scientific Committee on Antarctic Research (SCAR) in the 
facilitation of Antarctic science, while several others referred to 
multi-level linkages between the policymaking fora of the Antarctic 
Treaty system and other affiliated organisations, including the 
Council of Managers of National Antarctic Programs 
(COMNAP), the International Association of Antarctica Tour 
Operators (IAATO) and SCAR. While these organisations play 
important roles in contemporary non-native species 
management, one interviewee also stressed the historical impact 
on non-native species management of external organisations. The 
International Union for Conservation of Nature (IUCN), for 
instance, “originally put in a paper on non-native species [to the 
ATCM] and [. . .] brought the attention to the issue” (P3); see Clout 
and De Poorter (2008), p. 34) for a comprehensive list of IUCN 
contributions on this topic.

Some interviewees noted that while Antarctica’s governance is 
implemented through a plethora of stakeholders, the established 
policy framework remains flexible and provides sufficient room for 
Parties’ individual actions. Furthermore, the ATS is underpinned by 
a “gentleman’s agreement” whereby Parties can follow regulations to 
the letter or, conversely, act unilaterally with few consequences (S3). 
For example, P1 said “I think the system [. . .] is flexible enough to 
change [the] course of the discussions, if necessary, to ensure 
quicker decisions because of something is more immediate [sic]”. 

FIGURE 2 
Summary of the enablers and barriers influencing Antarctic non-native species management.
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Four interviewees highlighted the flexibility of Antarctic governance 
to respond to novel challenges, not least non-native species 
incursions but also recent threats of H5N1 avian influenza within 
the Treaty area (Banyard et al., 2024; Wille et al., 2025). However, 
stakeholders’ value systems that underpin non-native species 
management efforts and environmental decision-making evolve 
over time and policy frameworks must be able to adapt 
accordingly. With this in mind, P9 cites the example of non- 
native plant transplantation experiments taking place on 
Antarctic soil before the coming into force of the Protocol (see, 
e.g., Edwards, 1980; Joshi and Banerjee, 1988; Smith, 1996) as a stark 
contrast to contemporary conservation approaches.

In the context of non-native plant management, unilateralism 
appears to function as an enabler rather than a barrier. Five 
interviewees considered unilateralism to be a positive feature of 
the Antarctic Treaty system regarding the management of non- 
native species, while four interviewees see unilateralism as being a 
necessary and even expected feature of the Treaty system, 
particularly if Parties are to aim for going beyond compliance. 
P4 summarises the sentiment when they said, “I doubt that any 
Parties would be concerned if another Party had taken [non-native 
plant removal] action without consultation”. This was stated in light 
of the widely held understanding amongst interviewees that to limit 
a novel non-native plant incursion’s spread, implementing 
management measures quickly increases their effectiveness.

3.1.2 Individuals’ human capital

The interview data highlighted the role of individuals, their skills 
and knowledge in empowering non-native species management in 
Antarctica. Moreover, five interviewees suggested that the most 
power in managing non-native species lies in the hands of 
individuals. Specifically, over 80% of interviewees underscored 
the importance of skills in the management of non-native 
species, with multidisciplinary staff being indispensable to the 
navigation of the complex Antarctic multi-level governance 
landscape. This includes the diverse institutional frameworks, 
scientific domains and policy processes that characterise the 
environmental management of the region.

3.1.3 Implementation of environmental 
management measures

The practical management of non-native plant incursions in 
Antarctica can be an inherently complex enterprise. Many 
interviewees reported that biosecurity (i.e., the prevention of 
non-native species introductions) was a crucial component of 
any non-native plant management strategy, with some strongly 
emphasising the centrality of biosecurity within their own NAP’s 
operational priorities. Three interviewees emphasised the 
importance of adequate staff training to deliver effective 
biosecurity measures and increase awareness about the hazards of 
non-native species. Environmental monitoring, rapid responses and 
the use of environmental permits and impact assessments were also 
considered essential enablers. Some interviewees suggested that 
ideally, these should be directly incorporated into the multiple 
layers of NAPs’ operations (P6) and should involve stakeholders 
across the Antarctic multi-level governance regime (P4). 

P1 suggested that non-native species management was enhanced 
when there was “a very short line between who sits in the governance 
structures and those who are on the ground”. Most interviewees 
described prevention, monitoring, response and permitting as 
separate aspects of non-native species management, whereas one 
interviewee (P7) emphasised that their NAP’s environmental 
management plan treats these elements as interconnected 
components of a comprehensive biosecurity strategy. In short, 
there was a discrepancy between whether interviewees viewed 
non-native species management as a series of standalone policies 
or as an integrated framework. This reflected a broader lack of clarity 
about how different Parties implement non-native species 
management measures.

3.2 Barriers to non-native species 
management

3.2.1 Differences in Party engagement with non- 
native species issues

Most interviewees suggested that non-native species, and plants 
in particular, will likely become more problematic and present an 
increased risk to the Antarctic environment in the future, with 
almost two-thirds specifically citing climate change as an 
aggravating factor in their spread. However, a sub-set considered 
non-native plant incursions to be a relatively minor environmental 
concern and a largely politically uncontentious topic. Several 
interviewees reported that Parties’ efforts in the management of 
non-native species vary widely with some individual Parties not 
dedicating sufficient resources towards the management of the issue. 
According to P8, Parties can be categorised into three broad groups: 
first, “certain countries have identified that [non-native species are] 
a problem that has to be faced”, second those that “are not aware” of 
the issue and third, there is a group of countries that are “probably 
not that worried about the problem”. The interview data highlighted 
several possible reasons for Parties’ differing levels of engagement: 
(a) differences in socioeconomic factors that play a key role in 
shaping Parties’ non-native species management programmes; (b) 
ecosystem diversity in the areas surrounding Parties’ research 
stations (for example, non-native species establishment may be 
considered less of an issue in areas of permanent ice or more 
climatically extreme locations); (c) Parties’ domestic experience of 
managing non-native species outside of the Antarctic context; (d) 
the relative importance of Antarctic affairs in domestic political 
priorities; and (e) linguistic and cultural barriers affecting the 
dissemination of relevant scientific and policy information. 
Several interviewees highlighted that these challenges are further 
exacerbated by substantial differences in the sizes of NAPs and their 
respective operational capacities and structures. The effective 
management of non-native species may face additional barriers 
that may include lukewarm support from home government 
hierarchies or implementation barriers stemming from domestic 
legal frameworks.

Interviewees noted that adequate non-native species 
management efforts can be stymied further by the fact that some 
Parties engage in what could be described as ‘performative 
environmental governance’ (the “theatrical deployment of 
language, symbols, and gestures to foster an impression of good 
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governance” (Ding, 2020, p. 525)). Furthermore, some Parties’ 
employ ‘visibility-driven’ decision-making where they prioritise 
actions that are highly visible to other stakeholders at the 
expense of essential but seemingly mundane environmental 
management tasks. Some interviewees, on the other hand, 
believed that the international pressures faced by individual 
Parties through the Antarctic Treaty system can serve a positive 
purpose vis-à-vis non-native species management. From a Party’s 
perspective, S3 said that “[. . .] you are concerned [about non-native 
species] because you want to protect the system, but you also may be 
concerned because it may look bad on you [sic] and also it may 
cost you”.

Geopolitics and a broader politicisation of ATCMs provides a 
further barrier to non-native species management. Recognising 
that the Antarctic Treaty system is a political brainchild and that 
ATCMs are exercises in global politics, S3 said “there’s going to be 
people who oppose to something just because it’s a political 
manoeuvre [. . .] some governments are going to support [non- 
native species management] just because some other governments 
are against it”. While the burden of geopolitics may be substantial, 
P3 said: “I think a lot of the tensions now are fairly major 
geopolitical ones that are not easy to change within the context 
of the Treaty system [. . .] trying to find common scientific ground 
is one way of addressing that”. Non-native species management 
may therefore be one way of finding common ground upon which 
to build broader consensus.

3.2.2 Constraints in countries’ management 
experience and capacity

Interviewees emphasised that skilled staff are indispensable to 
non-native species management. However, they also highlighted the 
limited pool of individuals with expertise in non-native species 
research, management and identification as a significant 
shortcoming of broader management efforts. S1 observed that 
non-native species identification is both a labour-intensive and 
skill-dependent endeavour and incursions may not be identified 
because of a dearth of individuals with the necessary skills available 
to do so. While multidisciplinarity is often praised as a strength of 
NAP personnel, it can be a double-edged sword, as staff may have 
broad responsibilities and may not necessarily prioritise non-native 
species management (P9). Knowledge gaps relevant to non-native 
species, highlighted by interviewees, included: (a) gaps in 
understanding of species’ characteristics and life histories and 
therefore the most effective management methods; (b) the 
challenges of differentiating between invasive and non-invasive 
non-native species; (c) understanding of whether a non-native 
species has colonised Antarctica naturally or was a human- 
mediated introduction; and (d) the ecotoxicology of different 
herbicides in polar environments, should their use be deemed 
legitimate.

One of the primary factors driving differences in non-native 
species management across Parties may be the uneven distribution 
of relevant skills among and within NAPs of different sizes and 
operational capacities. Smaller NAPs may be more vulnerable to 
biosecurity incidents simply because their smaller operational scale 
results in a “different capacity to implement actions to diminish the 
risk of a mistake” (P8). N2 also highlighted that some countries 

“have very large programmes, and they have all sorts of people, all 
sorts of researchers working there, but other countries have much 
more modest programmes”, thus limiting the number of researchers 
and skilled staff available.

3.2.3 Shortcomings in policy communication and 
implementation

Many interviewees suggested that shortcomings exist in 
communication between stakeholders within the Antarctic 
governance regime, with five interviewees noting an inadequate 
level of communication or collaboration between NAPs. P4 said: 
“[. . .] there is a lack of understanding in practice about what Parties 
are doing and how effective that is”, and N2 said “I wonder about the 
actual surveillance and monitoring, whether that actually occurs”. 
One interviewee (P7) suggested that communication deficiencies 
may exist due to the increasing use of non-binding Resolutions, 
rather than binding Measures, the latter of which should be 
implemented through domestic legislation and includes a 
requirement to notify Parties how they have been implemented. 
Rather “Resolutions have no kind of feedback mechanism, so it’s 
difficult to know how and to what extent each of those Parties are 
implementing those Resolutions [. . .]” (P7). As a further issue, 
communication between policymakers and SCAR was highlighted 
as often suboptimal. P3 stated that “sometimes, the CEP makes 
requests for SCAR to do something that I think are not very well 
framed sometimes or they’re so big that it’s quite difficult for SCAR 
to actually respond”.

Over half of interviewees highlighted the wide gap between some 
Parties’ engagement in policymaking discussions and their 
implementation of policies on the ground. P2 suggested that 
“[. . .] there are Parties that do not do their due diligence in [. . .] 
implementing biosecurity or undertaking basic checks around their 
station” while P4 said that “there is not really a baseline 
understanding of the current practices of [. . .] how those 
guidelines or other practices are implemented across the suite of 
national programs”. In other words, even if a Party fully implements 
an agreed policy, it remains challenging to understand how this was 
achieved due to a lack of communication and oversight. Some 
interviewees suggested that a fully-fledged compliance 
mechanism would assist with addressing this issue and that a 
lack thereof was mentioned repeatedly as a shortcoming of the 
current governance system. Interviewees observed that while an 
inspection mechanism exists in the Antarctic Treaty system, “those 
inspections are usually quite polite [. . .] it’s very unusual that they 
make pretty strong, blunt statements about what they see in their 
inspections” which then get “glossed over” in the Treaty system’s 
policymaking fora (N2).

Non-native species management “relies on people actually 
having the resources to do the work, which is not always 
possible” (P3). Ten interviewees raised the issue of adequate 
funding of non-native species management endeavours, with 
decision-making about environmental management resources 
allocation undertaken against a backdrop of other competing 
scientific and operational needs. P7 noted that “[. . .] how much 
[sic] resources a [NAP] has, for example, might dictate how much 
time, money and effort they can spend developing a strong 
biosecurity program”.
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4 Discussion

This study used expert interviews to shed light on the enablers 
and barriers to the delivery of effective governance and practical 
management of non-natives species in Antarctica, with a focus on 
non-native plants.

Interviewees were largely positive regarding the usefulness of 
existing governance structures in providing a mechanism for 
engaging in non-native species issues, including information 
sharing and discussion of collaborative activities by Parties and 
Observer organisations such as SCAR, COMNAP and IAATO. In 
contrast to many other issues of concern regarding Antarctic 
environment protection, the CEP has been comparatively active 
when discussing non-native species and wildlife disease, with over 
162 CEP papers submitted by Parties and Observers under the topic 
‘Non-native species and quarantine’ since 1998 (see: https://www. 
ats.aq/devAS/Meetings/DocDatabase?lang=e).

However, progress in policy development has still been considered 
slow and the academic literature has repeatedly cautioned that the 
Antarctic Treaty system risks becoming, or may already be, a laggard in 
policymaking in relation to modern environmental protection 
standards, employing a reactive rather than proactive stance 
(Hemmings, 2009; Chown et al., 2017; Leihy et al., 2020; Ferrada, 
2023). Furthermore, Leihy et al. (2025) noted that Antarctic non-native 
species introduction rates have not increased as rapidly as visitor 
numbers over the past c. 30 years, suggesting some success in existing 
biosecurity measures. However, their models indicate that the number 
of introductions continues to rise, underscoring the need for stricter 
biosecurity enforcement as socio-environmental change accelerates. 
Despite this, in recent decades, the ATCM has dealt with Antarctic 
issues increasingly through non-binding agreements (Ferrada, 2023), 
which “diminishes accountability and transparency, significantly 
reducing the parties’ abilities to understand and measure their 
performance, including the outcomes and impacts of decisions” 
(Gardiner et al., 2024a, p. 1). Additionally, no new binding legal 
instruments have been established in the Antarctic Treaty system, 
including on non-native species, since the Protocol was adopted in 
1991, despite increasing environmental challenges (O’Reilly, 2013; Lee 
et al., 2017; Stuecker et al., 2018; Kubiszewski et al., 2024; Roland et al., 
2024). In part, this may be due to the realities of using consensus-based 
decision-making (Ferrada, 2023; Tanaka, 2023). According to Tamm 
(2018), p. 336), “consensus is both the glue that holds the Antarctic 
Treaty and Protocol together and the force that waters down the 
content of hard law”. Timely decisions are particularly difficult 
in situations that involve diverging viewpoints and national 
interests (Madani and Shibata, 2023) and, even when adopted, 
ratification of binding agreements can take years or even decades 
(Gardiner et al., 2024a). Still, some scholars see this inertia as a sign of 
the Treaty system’s ingrained flexibility allowing Parties to continue 
collaboration without legislative innovation (Ferrada, 2023).

Despite a lack of novel binding agreements, the use of non-binding 
legal instruments may provide Parties with flexibility and enable rapid 
unilateral action, as has been demonstrated by single-Party 
eradications of several non-native species (see Table 1; Hughes 
et al., 2005; Bergstrom et al., 2018) and the recent response by 
many Parties to H5N1 avian influenza where swift action was need 
to reduce the risk of human-mediated transmission of the virus 
(Banyard et al., 2024; CCAMLR and SCAR, 2025). Hughes et al. 

(2015) suggested that the ability to act unilaterally enables a rapid 
response to a non-native species introduction and is advocated by the 
CEP’s Non-native species manual (Antarctic Treaty Secretariat, 2019). 
However, the universal application of this rapid approach has been 
questioned (Caplat et al., 2012).

Few cases of past collaborative responses to non-native species 
introductions exist, but the prime example is the eradication of Poa 
pratensis at Cierva Point on the Antarctic Peninsula (Pertierra et al., 
2013; 2017). Pertierra et al. (2017), p. 54) noted that the “3–4 years 
management process for Poa pratensis, after decades of disregarded 
persistence, may be incompatible with effective management/ 
eradication/monitoring of species which are more invasive and 
which may disperse more rapidly”. Despite the delay, the 
eradication was successful. It is not always possible to eradicate 
non-native plant incursions in Antarctica, however, with the 
example of Poa annua at Arctowski Research Station on King 
George Island. First observed in 1984/85, eradication efforts are still 
ongoing because of a delayed response (see Galera et al., 2017; 2019; 
2021). Given the potentially much more rapid rate at which established 
non-native invertebrates may disperse in Antarctica, a delayed 
response is likely to have even more serious negative consequences 
for management action and control (Hughes and Pertierra, 2016; León 
et al., 2021). Taking this into consideration, a unilateral approach is not 
only permissible within the bounds of the Antarctic Treaty system’s 
existing framework but may be an expected course of action.

Given there is virtual unanimity among Parties that non-native 
species are a threat to Antarctic ecosystems (the Non-native Species 
Manual was adopted by consensus), then prevention, monitoring and 
response efforts should be proceeding smoothly. However, Parties’ 
engagement on this and many other environmental topics varies 
significantly. Some Parties (possibly a minority) take their non- 
native species commitments under the Protocol seriously and are 
proactive and effective across their governance, research and 
environmental management responsibilities. Nevertheless, 
interviewees suggested that while some Parties are openly 
supportive of environmental policies’ adoption, they pay little heed 
to their implementation, even extending to the open flouting of agreed 
rules (such as by the cultivation of decorative plants on Antarctic 
research stations; see Figure 1F in Hughes et al., 2015). The obtrusive 
presence of (geo)politics within the Antarctic Treaty system presents 
further challenges, such as performative environmental governance.

While it has been suggested by some interviewees that certain 
Treaty Parties are not engaging in adequate management of non- 
native species, it remains a relatively uncontentious issue. 
Nonetheless, efforts to manage Antarctic non-native species and 
the Antarctic environment more generally suffer from a 
misalignment of incentives, a diagnosis commonly attributed to 
environmental public goods (Keohane, 2015). Taken broadly, 
almost everyone benefits from stringent environmental 
management in Antarctica as it helps maintain its ecosystem 
services (Pertierra et al., 2021) and ensures the continent remains 
a ‘natural reserve, devoted to peace and science’ (see Protocol, Art. 2). 
However, like with other environmental public goods, Parties benefit 
from Antarctic environmental management regardless of whether 
they contribute to it, thus incentivising free riding. In the context of 
non-native species management, this potentially explains some of the 
disparity in involvement among Parties, despite seemingly 
unanimous agreement on the topic’s urgency and importance.
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Interviewees highlighted that skilled individuals, including 
policymakers, researchers and environmental managers, are 
necessary to deliver effective policy development and practical 
management of non-native species. In particular, interviewees 
mentioned the critical role of a handful of individuals that 
spearhead initiatives and operate as “boundary spanners” 
(Gardiner et al., 2024b, p. 1). These skilled individuals bridge the 
gaps between multi-level governance structures, scientific research, 
policy development and on-the-ground non-native species 
management. However, interviewees noted that it may be 
difficult for individuals working for less-resourced NAPs to 
develop such skills, resulting in knowledge gaps in non-native 
species’ taxonomies, eradication and management methodologies. 
It may also increase the risk of biosecurity breaches and inadequate 
non-native species monitoring. Capacity constraints as crucial 
determinants of Parties’ engagement is not a characteristic 
unique to non-native species management, with Gardiner et al. 
(2024b) noting similar shortcomings for Antarctic knowledge 
exchange. The dependence on a small pool of boundary 
spanning experts capable of fulfilling these integrative roles raises 
concerns about the Treaty system’s long-term sustainability, 
knowledge continuity and resilience regarding non-native species 
and Antarctic environmental protection more generally.

Bastmeijer (2018) observed that the Antarctic Treaty system’s 
compliance mechanisms leave much to be desired, which has 
substantial implications for non-native species management and 
delivery of effective biosecurity measures. In other settings, 
compliance mechanisms employ both “carrots and sticks”, but in 
the Antarctic Treaty system, compliance mechanisms are mainly 
constructed of what Tamm (2018), p. 336) calls “carrots and a spirit 
of cooperation”. Under the Antarctic Treaty, Parties are entitled to 
inspect each other’s Antarctic infrastructure for regulatory 
compliance, with environmental inadequacies occasionally 
identified (Braun et al., 2017). However, the Treaty is generally 
unclear on any remedial mechanisms or sanctions on non- 
compliant Parties (Joyner, 1997). As identified by the 
interviewees, NAPs face financial, governance-related and 
operational constraints (Nyåstad and Sánchez, 2014; O’Neill, 
2017), and when faced with competing demands on resources, 
they simply lack the capacity to develop extensive biosecurity and 
non-native species management programmes beyond the 
(sometimes rudimentary) measures they currently put in place. 
Studies have consistently noted a persistent discord between the 
rhetorical commitments and concrete actions of Parties, clearly 
demonstrating a lack of urgency necessary to adequately respond 
to environmental challenges (Mancilla and Jabour, 2023; Liggett 
et al., 2024).

In sum, then, Antarctica represents one of the last remaining 
near-pristine natural areas on Earth. However, its fragile ecosystems 
are increasingly threatened by a combination of pressures including 
climate change and anthropogenic activity, both which increase the 
risk of non-native species incursions and their subsequent potential 
deleterious environmental impacts. To prevent such incursions and 
to handle those already taking place, governance and management 
structures have been devised and implemented by many 
stakeholders at multiple levels across the multi-level governance 
regime. Nevertheless, interviewees reported that fickle engagement, 
(geo)politics, capacity constraints and inconsistent communication 

have limited the effectiveness of non-native species management. 
These barriers are counterbalanced in some cases by robust 
governance structures navigated by skilled boundary spanning 
individuals and well-developed environmental management 
practices. The insights obtained from analysing the governance 
and management of non-native species issues may, in some 
cases, reflect strengths and shortcomings relevant to the broader 
Antarctic Treaty system.

Given its seemingly low level of contention compared to other 
issues within the Antarctic Treaty system, our study has found that 
non-native species management can be seen as an area of cross-Party 
‘common scientific ground’. It could therefore serve as a 
constructive area for building consensus between Parties amid 
current and future (geo)political tensions. Its relatively technical 
nature and shared environmental goals make it a promising avenue 
for collaboration among Parties even in the face of broader political 
or institutional disagreements. This is becoming increasingly 
necessary given contemporary pressures on Antarctic ecosystems 
are expected to worsen in the coming decades. With these factors in 
mind, the following actions are recommended:

• Continued the development of information and guidelines 
(including the CEP Non-native Species Manual) within the 
bodies of the Antarctic Treaty system to inform non-native 
species management actions by Parties acting individually and in 
collaboration.

• Establish skill- and knowledge-sharing initiatives such as cross- 
Party trainings, seminars and workshops to help level the playing 
field and reduce capacity-dependent environmental 
management gaps between NAPs

• Develop greater communication and transparency regarding 
non-native species management practices between NAPs, 
including the further sharing of practical experience of 
biosecurity, monitoring and response to incursions.

• Prioritise funding by (a) national Antarctic programmes to 
provide effective non-native species management and (b) 
research funding bodies to deliver relevant and necessary 
scientific knowledge and expertise.
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