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Background: Biological invasions are a major threat to biodiversity and sustain-
able development. A global assessment of biological invasions released in 2023 
by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services (IPBES), concluded that while invasions ‘…cause dramatic and, in some 
cases, irreversible changes…’ they can be ‘…overcome through a context-specific 
integrated governance approach’. 

Aim: Here we evaluate insights from the IPBES assessment in the context of South 
Africa and explore how these insights could inform the development of a national 
policy and strategy to address biological invasions. 

Results: Trends and status of biological invasions in South Africa are similar to 
those seen globally, but there are some distinct local nuances. South Africa has: 
1) a long history of invasions with negative impacts caused especially by invasive 
trees and freshwater fishes, whilst invasive marine invertebrates have transformed 
large parts of the coastline; 2) a long history of control (biological control was first 
implemented in 1913) with large-scale, state-run invasive species management 
programmes currently in place; 3) a comprehensive regulatory system (e.g., there 
is provision for beneficial invasive species to be used under permits); 4) relative-
ly high levels of awareness and engagement (at least among some stakeholder 
groups); and 5) a well-connected community of practice. 

Discussion: Efforts to limit introductions (intentional or unintentional) are difficult 
given South Africa’s extensive and porous borders and the pressing need to increase 
trade and travel. Regulatory and implementation efforts aimed at prevention are 
improving, with the newly established Border Management Authority aiming to in-
tegrate biosecurity interventions at ports of entry. Such integrated governance is, 
we argue, needed more broadly if affected sectors, society groups and stakehold-
ers are to be effectively included in decision-making and management. A more 
systematic flow of information from observation to action is essential, as is better 
feedback between research, policy and implementation at all scales. Biological in-
vasions will continue to pose threats, but many of these can be effectively mitigated 
through focussed interventions. Co-ordinating such interventions in the context of 
other cross-cutting global change challenges and initiatives is a cost-effective way of 
protecting and improving livelihoods, human health, quality of life and biodiversity.

Keywords: biological invasions, invasion science, Science-policy interface, the Kun-
ming-Montreal Global Biodiversity Framework (KM-GBF), IPBES IAS Assessment 

Introduction
Biological invasions are a global issue with negative impacts on biodiversity and 
human well-being (Pyšek et al. 2020; Roy et al. 2024; WTO 1998). The in-
troduction and spread of invasive species are facilitated directly and indirectly 
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by different drivers such as the increasing movement 
of goods and people around the world (Hulme 2021), 
land- and sea-use change, and climate change (Bellard et 
al. 2016). Rates of introduction are projected to contin-
ue to increase (Seebens et al. 2021). Because biological 
invasions transcend regional and national boundaries, 
international collaboration, including the co-ordination 
of responses and the sharing of insights and expertise, 
is essential for effective mitigation and management 
(Faulkner et al. 2020b; IPBES 2023a). Nonetheless, the 
negative impacts of biological invasions are felt and ad-
dressed primarily at local levels, whilst control and reg-
ulation efforts are typically decided upon by national 
jurisdictions (García-de-Lomas & Vilà 2015). Biologi-
cal invasions are also facilitated by, and impact on, a 
wide range of sectors (IPBES 2023a), including agricul-
ture (Paini et al. 2016) and human health (Mazza et 
al. 2014), making co-ordination amongst stakeholders 
essential. Despite these complexities, managing biolog-
ical invasions has been shown to be amongst the most 
cost-effective conservation measures available (Lang-
hammer et al. 2024; Roy et al. 2024).

Global policy is increasingly addressing the challenge of 
biodiversity loss and associated changes in ecosystem 
services. The fifteenth meeting of the Conference of the 
Parties to the Convention on Biological Diversity (CBD) 
adopted the Kunming-Montreal Global Biodiversity 
Framework (KM-GBF) in December 2022. The frame-
work resulted from a four-year consultative and negoti-
ation process and includes 23 action-oriented targets for 
2030 and four goals for 2050. Target six (6) focuses on 
biological invasions and calls on parties to the CBD to:

‘Eliminate, minimize, reduce and or mitigate the 
impacts of invasive alien species on biodiversity 
and ecosystem services by identifying and manag-
ing pathways of the introduction of alien species, 
preventing the introduction and establishment of 
priority invasive alien species, reducing the rates 
of introduction and establishment of other known 
or potential invasive alien species by at least 50 
per cent, by 2030, eradicating or controlling inva-
sive alien species especially in priority sites, such 
as islands.’

 (CBD 2023)

In parallel with activities of the CBD, member states 
of the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES) requested 
a thematic assessment report on biological invasions 
in 2014. The Thematic Assessment Report on Invasive 
Alien Species and their Control (hereafter the IPBES IAS 
Assessment) officially started in 2019 with co-chairs, 
coordinating lead authors, lead authors, fellows, re-
view editors and contributing authors (Schwindt et al. 
2024) ensuring inclusive and diverse views and con-
tributions from across the world, including Indigenous 

Peoples and local communities (Nuñez et al. 2024). 
The IPBES guidelines for conducting such an assess-
ment highlight the process as an iterative and collective 
critical evaluation of the state of knowledge by experts 
across several chapters, agreed upon in the scoping re-
port (IPBES 2018b). The main findings of each chapter 
are then summarised in policy relevant key messages, 
incorporating less technical language, with links to the 
relevant evidence in the chapters. The Summary for 
Policymakers (SPM) is then reviewed and negotiated by 
member states before its approval (IPBES 2023a). The 
IPBES IAS Assessment was accepted and its summary 
for policy-makers approved during the 2023 IPBES Ple-
nary in Bonn, Germany. The IPBES IAS Assessment was 
released on 4 September 2023 (IPBES 2023a).

South Africa made a significant contribution to the IPBES 
IAS Assessment. The 285 experts listed in the assessment 
came from 59 countries (Schwindt et al. 2024, Supple-
mentary Table S1), 25 of which (close to 10%) includ-
ed South Africa as one of their affiliations. Only the UK 
(39), the USA (35), and Australia (28) had more affiliates 
(Germany also had 25 listed affiliates). South Africa’s sig-
nificant contribution is not surprising – the country has a 
long history of being affected by and managing biological 
invasions and is a global leader in research and capacity 
building on biological invasions (Van Wilgen et al. 2020a).

South Africa also pioneered the production of nation-
al level reports on the status of biological invasions 
(Wilson et al. 2017). As mandated under the National 
Environmental Management: Biodiversity Act (Act no. 
10 of 2004) and its Alien and Invasive Species Regula-
tions [the NEM:BA A&IS Regulations first promulgated 
in 2014, and most recently updated in 2020 (Wilson 
& Kumschick 2024)], triennial reports have been pro-
duced, titled The Status of Biological Invasions and their 
Management in South Africa in [2017, 2019 and 2022] 
(Van Wilgen & Wilson 2018; Zengeya & Wilson 2020; 
2023), hereafter ‘the South African status report’. 

Both the IPBES IAS Assessment and the South African 
status reports collate information from a broad range 
of sources and are intended to be policy relevant but 
not policy prescriptive. Both reports underwent two 
rounds of open public external review, although the 
IPBES IAS Assessment underwent an additional round 
of government review and a formal process for govern-
mental approval at the IPBES Plenary. The major dif-
ferences between the reports are in terms of structure 
and scope. The South African status reports are framed 
around a set of 20 indicators that address biological in-
vasions from the perspective of pathways, species, sites 
and interventions (McGeoch et al. 2016; Wilson et al. 
2018), with a concluding chapter on gaps (both knowl-
edge gaps and gaps in what we are doing to address 
the problem). The IPBES IAS Assessment had chapters 
on status and trends, drivers, impacts, management 
and future options, with knowledge gaps identified 
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within each chapter. The IPBES IAS Assessment does 
not report on indicators per se, nor does it provide rec-
ommendations on which indicators to use. In terms of 
definitions, the IPBES IAS Assessment (while acknowl-
edging the multi-faceted impacts of biological inva-
sions) defined invasive species purely in terms of those 
taxa which cause negative impacts on biodiversity. This 
was because the assessment arises from the CBD and 
the assessment authors were constrained by the IPBES 
processes and definitions, including a scoping docu-
ment agreed by IPBES prior to the assessment starting 
(IPBES 2018a). No such restrictions are placed on the 
South African status reports; a biogeographic definition 
of invasions is preferred (Box 1). Finally, the IPBES IAS 
Assessment was global whereas the South African status 
reports are national.

In 2023, South Africa adopted a White Paper on ‘the 
Conservation and Sustainable Use of South Africa’s 
Biodiversity’ (Department of Forestry, Fisheries and 
the Environment 2023). The White Paper addresses 
invasive species through policy objective 1.4: ‘Identify 
and manage harmful, and potentially harmful, invasive 
alien species, their potential and existing introduction 
pathways and biological invasions.’ This has created a 
platform for South Africa’s policy and regulations on bi-
ological invasions to respond to the KM-GBF, and spe-
cifically to implement Target 6 of the KM-GBF at a na-
tional level. Notably the focus of this White Paper (and 
the action paper that is being developed to facilitate it) 
is on the threat to biodiversity. However, South Africa 
still has a need for a policy and strategy that address-
es all aspects of biological invasions, i.e., beyond the 

Box 1. Terminology in biological 
invasions is fraught, but it need 
not be if terms are clearly defined

The issue of terminology continues to raise passions. 
Even at the final plenary of the IPBES IAS Assess-
ment (after four years and three rounds of external 
review) the distinctions between ‘alien species’, ‘in-
vasive alien species’ and ‘biological invasions’ were 
contested. This issue was resolved during a special 
lunch-time session (termed ‘Friends of the Chair’ that 
was open to all) a day before the assessment was ap-
proved. The outcome reflected a compromise. The 
term ‘invasive alien species’ was, for the purpose of 
the assessment, defined as ‘A subset of established 
alien species that spread and have a negative impact 
on biodiversity, local ecosystems and species’. It was 
noted that invasive species might also have nega-
tive socio-economic impacts, but the stricture that 
impact must be on biodiversity was the result of IP-
BES emanating from the CBD. By contrast the South 
African status report uses the biogeographical defi-
nition for 'invasive alien species', i.e., ‘alien species 
that sustain self-replacing populations over several 
life cycles, produce reproductive offspring, often in 
very large numbers at considerable distances from 
the parent and/or site of introduction, and have the 
potential to spread over long distances’, on the basis 
that definitions of impact are often subjective. The 
relevant South African legislation [i.e., the Nation-
al Environmental Management: Biodiversity Act of 
2004 (NEM:BA)] is more in line with the CBD defi-
nition, defining ‘invasive alien species’ as ‘…species 
whose establishment and spread outside of its natu-
ral distribution range, threaten ecosystems, habitats 
or other species or have demonstrable potential to 
threaten ecosystems, habitats or other species…’. 

Three important points arose during the IPBES IAS 
Assessment and South African status report process-
es. First, definitions should be written out in full even 
if they are repeated from elsewhere (Latombe et al. 
2019). Second, when referring to the process that 
needs to be managed, the term ‘biological invasions’ 
should be used, as the term is explicit in covering all 
stages (including interventions at- and pre-border) and 
all aspects (pathways, species and sites). This means 
that national strategies address the process ‘biological 
invasions’ rather than simply ‘invasive alien species’ 
(although for consistency with the CBD and Target 6 of 
the KM-GBF the later term was preferred for the title 
of South Africa’s draft strategy). Third, and in line with 
the need to think holistically about the issue, attempts 
to address biological invasions should: a) consider 
both socio-economic and environmental impacts and 
threats, e.g. through the One Health (Ogden et al. 
2019) and One Biosecurity concepts (Hulme 2020); 
and b) consider the interaction between invasions and 
other global change drivers (Hulme 2022).

Somewhat against the first recommendation a glos-
sary is not included here, noting that the IPBES IAS 
Assessment, the South African status reports, and the 
NEM:BA use three slightly different definitions for 
'invasive alien species'. The exact definitions of the 
terms should be read in the context of which of the 
three sources is being discussed.

Links to definitions

IPBES IAS Assessment: https://www.cbd.int/invasive/terms.
shtml; https://www.ipbes.net/glossary-definitions.

NEM:BA: https://www.gov.za/documents/national-environ
mental-management-biodiversity-act-0 and the various 
version of the A&IS Regulations https://dx.doi.org/10. 
5281/zenodo.8160209.

South African status report: http://iasreport.sanbi.org.za/.

https://www.cbd.int/invasive/terms.shtml
https://www.cbd.int/invasive/terms.shtml
https://www.ipbes.net/glossary-definitions
https://www.gov.za/documents/national-environmental-management-biodiversity-act-0
https://www.gov.za/documents/national-environmental-management-biodiversity-act-0
https://dx.doi.org/10.5281/zenodo.8160209
https://dx.doi.org/10.5281/zenodo.8160209
http://iasreport.sanbi.org.za/


| Original research

| Open accesshttp://abcjournal.org |

Page 4 of 41  

threat just to biodiversity. This is a key recommendation 
of the South African status reports (Zengeya & Wilson 
2023). Since 2023, relevant government departments 
have engaged in developing a National Invasive Species 
Strategy and Action Plan (NISSAP). Given the launch of 
the IPBES IAS Assessment and the setting of Target 6 of 
the KM-GBF, it is an opportune time to reflect on what 
a policy and national strategy for South Africa should 
include. This paper aims to assist South Africa to meet 
its various obligations (international commitments, na-
tional imperatives and local needs); and aims to serve 
as a model for other countries and regions seeking to 
meet KM-GBF targets. This paper tries to specifically 
address the following:
•• How do statements and proposals in the IPBES IAS 

Assessment resonate in South Africa?
•• Is South Africa addressing the issues raised by the 

IPBES IAS Assessment?
•• What should South Africa do to improve responses 

to biological invasions (particularly in the context of 
the proposed national strategy)?

Materials and methods
We undertook a qualitative synthesis based on ex-
pert review. We argue this approach is appropriate, if 
only in that it facilitated discussion, and forced us to 
be clear on our views and to identify assertions that 
can be resolved based on evidence and data. Insights 
were gleaned from the South African status reports, 
published literature and reports, and from the diverse 
backgrounds and expertise of us as authors. To capture 
the perspective of those who were directly involved in 
relevant processes, invitations to contribute were sent 
to: all those involved as experts in the IPBES IAS As-
sessment who listed South Africa as an affiliation (Sup-
plementary Table S1); members of the South African 
delegation to the tenth session of the IPBES Plenary at 
which the IPBES IAS Assessment was approved; the 
chapter lead authors of the latest version of the South 
African status report (Zengeya & Wilson 2023); and the 
task team responsible for drafting South Africa’s nation-
al strategy on biological invasions.

Focussing primarily on the Summary for Policymak-
ers (IPBES 2023a) of the IPBES IAS Assessment (IPBES 
2023b), we identified four key elements relevant to 
South Africa:

•• The 22 key messages in the Summary for Policymak-
ers (p. 12–17 of the IPBES IAS Assessment’s SPM; see 
Table 2 and Supplementary Table S2 for the results).

•• The six identified management objectives, and elev-
en management actions (Table SPM.1 in the IPBES 
IAS Assessment; see Supplementary Table S3 for the 
results).

•• The seven strategic actions, four properties of gov-
ernance systems that support integration, and the 
twelve options for strengthening governance (Figure 
SPM.7 and Table SPM.2 in the IPBES IAS Assess-
ment; see Table 3 for the results).

•• The synthesis of knowledge and data gaps (Appendix 
2 and Table SPMA.1 in the IPBES IAS Assessment; 
see Supplementary Table S4 for the results).

In each case we evaluated how these elements reso-
nate for South Africa using a semi-quantitative scale 
developed for this purpose (Table 1A). Each evaluation 
was also ascribed one of four levels of confidence as 
per the IPBES guidelines (IPBES 2018b) (Table 1B).

Throughout the process, we identified recommenda-
tions for South Africa’s draft national strategy. As noted 
in the most recent South African status report, the issue 
of biological invasions on mainland South Africa is sig-
nificantly different from that on South Africa’s sub-Ant-
arctic islands (the Prince Edward Islands, cf. Box 2), 
with different stakeholders involved. Therefore, we de-
cided to evaluate the Prince Edward Islands separately 
and plan to conduct a similar exercise at a later stage.

A draft outline was circulated to a core group (those di-
rectly involved in the South African status report or lead-
ing the draft national strategy) for discussion (January– 
February 2024). This led to the focus on the five key 
elements of the IPBES IAS Assessment listed above 
and how they should be scored. From here, all five 
elements were shared online with a request for input 
(March–April 2024). Of the 71 people invited, 36 indi-
cated that they wished to be involved further. Sections 
of the document were also discussed in person as part 
of a two-day workshop on drafting the national strategy 
(March 2024). A further round of online commenting 
was held (April–May 2024), complemented by four on-
line sessions where each of the five key elements were 
discussed and edited in plenary (each session was ~ 
3 hours with between 11 and 24 participants). Based 
on these discussions and the emerging insights, a draft 
of the full manuscript was compiled and posted online 
for comments and input, with specific tasks allocated 
(May–June 2024). An online session was held to identi-
fy the actions needed to fill in gaps. The manuscript was 
then completed, circulated for comment in sequence 
(June–August 2024), with a final version made avail-
able for approval by authors (August 2024). To provide 
a comparison and a less directly biased overview, we 
invited two Brazilian experts on biological invasions 
and their management and regulation in the Americas 
(one of whom acted as a review editor for the IPBES IAS 
Assessment and the other was a contributing author to 
the IPBES IAS Assessment, both of whom were on sab-
batical in South Africa at the time) to review the draft 
and provide an external perspective (Box 3). 
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Results
The key messages

Most of the 22 key messages of the IPBES IAS Assessment 
resonated strongly with what we perceive the situation 
in South Africa to be – 14 were scored as ‘completely 
agree’, five as ‘largely agree’, two were ‘somewhat sim-
ilar’, and one was ‘different’ (Table 2). The differences 
from the global assessment are that: 1) South Africa has 
shown significant progress with managing and regulating 
biological invasions (e.g., Wilson & Kumschick 2024) (cf. 
key message A5); 2) the available evidence does not sug-
gest that rates of introduction have increased drastically 
over the past few decades (Faulkner 2023) (cf. key mes-
sage B2); and 3) there are few examples of successful na-
tionwide eradications to date (Davies et al. 2020b; Wil-
son et al. 2013) (cf. key message C3). Despite a system 
in place to regularly report on biological invasions in the 
country (Zengeya & Wilson 2023) and a recent compre-
hensive academic review (Van Wilgen et al. 2020a), the 
evidence base was scored as low in many cases (6 key 
messages scored as ‘inconclusive’; 11 as ‘established but 
incomplete’; only 5 as ‘well established’). Notably, no key 
messages were scored as ‘unresolved’. We feel that there 
is, with a few exceptions (Zengeya et al. 2017), general 

agreement among all stakeholders on the need for inter-
ventions in situations where the quality and quantity of 
evidence of impacts or threats is high.

Managing biological invasions

There were more differences between how we scored 
the objectives and actions for managing biological inva-
sions in South Africa and how these were scored in the 
IPBES IAS Assessment (Table S3): 

1.	 While prevention efforts have improved recent-
ly with the integration of biosecurity functions at 
ports of entry into the Border Management Author-
ity, South Africa’s geographical position means that 
prevention is inherently more challenging than on 
islands or for countries with borders that are few-
er, shorter or that align with major biogeographical 
breaks (e.g., mountain ranges). South Africa has a 
substantial land border (4  862  km) that it shares 
with six other nations (Faulkner et al. 2017). 

2.	 Physical methods of control were scored as being 
relatively ineffective in the IPBES IAS Assessment 
but are routinely and sometimes effectively used in 
South Africa (Van Wilgen et al. 2023a). Much of the 
physical control in South Africa might be considered 

Table 1. How statements and proposals in the IPBES IAS Assessment were scored in terms of whether they resonate for South Africa

A) A semi-quantitative scale was developed. We did not use a specific elicitation exercise or workshop, but rather discussed 
responses iteratively. The authors were encouraged to express differences of opinion and provide supporting evidence. 

B) The level of confidence was assigned to the degree of resonance as per IPBES guidelines (IPBES 2018b). The level of confi-
dence was based on the views of us as authors and how we perceive the views of other stakeholders in South Africa. For exam-
ple, if we felt a statement in the IPBES IAS Assessment perfectly captured the situation in South Africa, but the data in support 
of such an assertion was largely lacking (e.g., there were only a few case studies), the scoring would be ‘Completely agree’ with 
a confidence of ‘Established but incomplete’. 

Table 1A.

Degree of resonance Description

Completely agree The experience in South Africa is the same as that outlined in the IPBES IAS Assessment

Largely agree The experience in South Africa is the same as that outlined in the assessment with a few exceptions 
(fewer than a quarter of cases)

Somewhat similar The experience in South Africa is, in many situations, the same as that outlined in the assessment, 
but there are also many exceptions (in the range a quarter to three-quarters of situations)

Different The large majority of situations in South Africa are different to that outlined or suggested in the 
assessment

Not applicable The topic is not relevant to South Africa

Table 1B.

Level of confidence in the scoring of 
the degree of resonance

Description

Well established The quality and quantity of evidence is robust and there is a high level of agreement

Established but incomplete The quality and quantity of evidence is low, but there is a high level of agreement

Unresolved The quality and quantity of evidence is high, but there is a low level of agreement

Inconclusive The quality and quantity of evidence is low and there is a low level of agreement

Not applicable There is no resonance with which to be confident about
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Box 2. South African 
islands and invasions

Islands are particularly threatened by biological inva-
sions. The IPBES IAS Assessment states: ‘On islands, 
invasive alien species are a major cause of biodiver-
sity loss’ (background message A3) and ‘Eradication 
has been successful and cost effective for some inva-
sive alien species, especially when their populations 
are small and slow-spreading in isolated ecosystems 
such as islands’ (background message C19). South 
Africa has few inshore and freshwater islands but 
possesses two sub-Antarctic islands (Prince Edward 
Island and Marion Island, collectively called the 
Prince Edward Islands or PEIs).

The PEIs were declared a Special Nature Reserve in 
1995 (De Villiers & Cooper 2008). Tourism is pro-
hibited, with the PEIs set aside for conservation and 
science. Nonetheless alien species have been, and 
continue to be, introduced, albeit all invasive species 
were introduced before 1995, after which strict bi-
osecurity measures were introduced (Department of 
Environmental Affairs 2010). The PEIs have only one 
regular access point – a government-owned research 
vessel transports people, food and cargo to and from 
the island once a year (Greve et al. 2017). About 
80 people at a time can stay on Marion Island, and 
Prince Edward is visited no more than once every 
four years by a maximum of 10 people (Department 
of Environmental Affairs 2010) [by comparison there 
were > 3 million international arrivals at South Af-
rican airports in 2022 (Faulkner 2023)]. The inten-
tional introduction of taxa to the PEIs, as well as the 
importation of fresh produce, is prohibited. Clothes 
and cargo are checked for propagules prior to and 
upon landing at the islands. The pathways for the 

introduction of alien species are therefore very lim-
ited [there are only ten potentially active pathways], 
and most pathways are effectively managed. How-
ever, despite clear biosecurity guidelines and en-
forcement, introductions continue, highlighting that 
more can still be done. For example, systematically 
recording all detections and identifying them to spe-
cies level could assist with pinpointing breaches in 
biosecurity (Fernández Winzer et al. 2025).

Approximately 45 alien species are currently present 
on the PEIs, with 25 considered invasive. These in-
clude invertebrates, plants, a mammal and a fungus, 
with no alien birds, reptiles, amphibians or marine 
taxa detected to date (Greve et al. 2020). The house 
mouse (Mus musculus) causes the most detrimental 
impacts (Box 2 Figure 1) (Greve et al. 2017), and an 
eradication plan is being developed (https://mouse-
freemarion.org/). Feral cats have already been erad-
icated from Marion Island (Bester et al. 2002). Thir-
teen species are regulated and require management 
on the PEIs; however, not all are being managed, 
and some unregulated species are being controlled. 
Close communication and collaboration among re-
searchers and managers will likely do much to assist 
such control efforts.

Given how distinct the issue of biological invasions 
is on the PEIs when compared to the rest of South 
Africa, it is recommended that regulation and man-
agement be tailored to the specific needs of the PEIs 
(Fernández Winzer et al. 2023; Wilson & Kumschick 
2024). This should perhaps be reflected as a separate 
subgoal or discrete set of actions in the national strat-
egy, with most day-to-day decisions informed by the 
PEIs Management Plan itself. See Fernández Winzer 
et al. (2025) for a recent review of invasions on the 
islands, including most of the information herein.

Box 2 Figure 1. Two invasive species with harmful impacts on the Prince Edward Islands: A, the house mouse (Mus musculus) has 
caused a ‘Massive’ impact, damaging native flora like this Azorella selago cushion (into which the mouse has burrowed), and 
preying upon invertebrates and birdlife, like this Grey-headed Albatross (B). Birds on these islands did not evolve with predators 
and do not defend themselves when attacked; C, the invasive plant Sagina procumbens (light green) dominates some areas of 
Marion Island, in this case overgrowing the native grass Polypogon magellanicus. Photographs: A, Stefan Schoombie; B, Ben 
Dilley; C, Peter le Roux. 

A B C
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‘integrated’ control by others (e.g., cut-stump herbi-
cides are often used when clearing invasive trees to 
prevent resprouting), but labour costs are often lower, 
and there are some long-term and well-established 
initiatives in place to address multiple socio-econom-
ic objectives, e.g., the Working for Water Programme 
(Van Wilgen et al. 1998; Van Wilgen et al. 2022a). 

3.	 Possibly for some of the same reasons that physical 
control is relatively successful, we scored ecosys-
tem restoration as easier in South Africa than glob-
ally (Table S3). 

4.	 Finally, and perhaps most noticeably, there is a great 
deal of uncertainty in South Africa in terms of the 

effectiveness of most interventions. Efficacy is rare-
ly measured. Without a feedback loop between the 
outcomes of interventions and decision-makers, 
adaptive management is not possible, and the goal 
of reducing biological invasions might not be met. 
The exception to this is that biological control inter-
ventions are often well researched, understood and 
highly effective.

Strategies and governance

In terms of strategies and governance, we strongly concur 
with a key conclusion of the IPBES IAS Assessment (key 

Box 3. South Africa as a 
model for invasive species 
management and governance 
–perspectives from Brazilian 
experts on biological invasions
South Africa has been a reference for Brazilian re-
searchers, practitioners and policymakers in terms 
of relevant scientific production, construction and 
implementation of public policies, and management 
of invasive species. Although Brazil and South Africa 
have similarities in some aspects of historical coloni-
sation and exploitation, past and current socioeco-
nomic problems and environmental conditions; the 
success of South Africa in addressing biological inva-
sions is likely due to different factors, with one that 
stands out. In simple terms, it seems that the ‘know-
ing-doing’ gap is less in South Africa than in Brazil.

In South Africa, cooperative programmes in the 1970s 
and 80s brought together academics, government offi-
cials, researchers and managers (Huntley 1987); these 
were expanded upon by long-term programmes es-
tablished by the democratic government in the late 
1990s onwards, such as Working for Water, Working 
for Wetlands and Working on Fire. The connection 
between the urgent need of management of biolog-
ical invasions for the availability of natural resources 
that are fundamental for human well-being was cru-
cial for the understanding of the threats posed by in-
vasive species to nature and human livelihoods. Those 
programmes also provided vast environmental and 
social benefits, including the clearing of thousands of 
hectares invaded by alien trees based on the creation 
of jobs for disadvantaged people (Van Wilgen & Wan-
nenburgh 2016) and poverty alleviation. Therefore, 
public awareness about invasive species and the en-
gagement of South African citizens in management ac-
tivities (e.g., volunteer groups) is more prominent than 
in other countries, especially in the Fynbos Biome in 
the Western Cape (Jubase et al. 2021).

The Brazil Ministry of Environment published the sec-
ond National Invasive Alien Species Strategy in 2018, 
the result of collaborative construction by governmen-
tal, research and civil society organisations. Howev-
er, no central coordination has been established, so 
despite the willingness of many to contribute, only a 
few agenda items have moved forward with funding 
from a Global Environmental Facility project targeting 
the conservation of endangered species. A national list 
was compiled but is not officially published; the lay-
out of an early detection, rapid response programme 
was conceived, but not implemented; and other valu-
able information was made available by the govern-
ment, but there is no work towards the fulfilment of 
the Kunming-Montreal Global Biodiversity Framework 
(KM-GBF). A few of the 26 Brazilian states have ad-
vanced with the publication of official lists, regulations 
and management, though mostly only for protected 
areas. Restrictions on the use of herbicides to control 
invasive species hinders the efficiency of work done in 
natural areas, while there is great need for the use of 
additional techniques such as biological control, so far 
only developed for agriculture, and the use of aerial 
spraying from helicopters for areas of high risk to peo-
ple. Brazil has committed to restore 12 million hect-
ares of land by 2030, but restoration initiatives cannot 
make progress due to the difficulty in managing in-
vasive African grasses without proper chemical con-
trol. Therefore, South Africa provides important learn-
ing opportunities for Brazil, and much of the work in 
progress can be quite inspirational in terms of prov-
ing that it is possible to achieve significant results for 
biodiversity and human well-being. Also, the collabo-
ration between scientists and policymakers is unique 
and remarkable, a key factor for the prevention of new 
introductions and to mitigate negative impacts by in-
vasive species, as set in Target 6 of the KM-GBF. For a 
recent assessment of biological invasions in Brazil see 
Dechoum et al. (2024); and for a call for more collab-
oration between the countries on biological invasions 
see Measey et al. (2019).
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message D) – integrated governance should be improved 
at all levels (Table 3). Greater collaboration and coordina-
tion is needed: with neighbouring countries, across disci-
plines, among and between local, provincial and national 
government departments, and with various stakeholder 
groups. The recent establishment of South Africa’s Border 
Management Authority that integrates biosecurity for ani-
mals, plants, the environment and humans with the regu-
lation of the movement of people at ports of entry under 
a single command, is a notable step forward in this regard.

Whilst it will be difficult to achieve, greater flexibility is 
needed to ensure that management decisions are made 
at the most appropriate level and that proactive interven-
tions are incentivised. A focused long-term approach that 
empowers relevant institutions to implement the mea-
sures necessary for the control and management of biolog-
ical invasions would ensure critical decisions can be made 
timeously. It would also ensure interventions can adapt to 
changing threats and respond to successes and failures. 
This would require flexibility in decision-making. At the 
same time, much of what South Africa is doing needs to 
be systematised, i.e., interventions and analyses should be 
repeatable, and progress and successes should be tracked 
and shared. Monitoring of outcomes in terms of the sta-
tus of invasions and feedback loops are needed to ensure 
that management can respond to what is happening on 
the ground (Ntshotsho et al. 2015). Several specific ini-
tiatives have been proposed to improve integrated gover-
nance including: stakeholder mapping, a legal review and 
meetings and fora to increase collaboration between all 
stakeholders as part of an active community of practice; 
with some collaborative governance programmes having 
been initiated (e.g., Angelstam et al. 2017; Canavan et al. 
2021; Foxcroft & McGeoch 2011; Ivey et al. 2024). We 
also need to consider integrated governance from the per-
spective of the regulated community and how to leverage 
support (e.g., through integrated corporate governance, 
companies could reflect their contributions towards pre-
vention and management of biological invasions). 

Gaps

We found it generally difficult to apply the scoring used 
in the IPBES IAS Assessment to evaluate how addressing 
a gap would improve management and understanding 
(Table S4). Some gaps at a global level (e.g., compara-
tively incomplete inventories of invasive alien species in 
Africa and Central Asia) were not as applicable to South 
Africa (South Africa has relatively good inventories when 
compared with many countries around the world). Many 
of the identified actions to fill gaps (e.g., the need for 
systems to track the effectiveness of interventions) have 
already been identified as part of the South African status 
reports (e.g., Wilson et al. 2023) and are under consider-
ation in the draft national strategy. There also appears to 
be a need to integrate global and national needs. None-
theless, the process helped us develop some specific 

actions that should be considered (e.g., the need to sup-
port general surveys of alien invertebrates and microor-
ganisms, the need to promote transdisciplinary work and 
draw more on integrative social-ecological systems think-
ing and the need for actions to improve participation 
of communities in decision-making). Finally, there are a 
range of valuable South African specific databases and 
knowledge products (e.g., on research, policy, compli-
ance and enforcement and management best practice). 
Consolidating such information so it is findable, acces-
sible, inter-operable and reusable (i.e., FAIR; Wilkinson 
et al. 2016) as well as better co-ordination between the 
various organisations that collect and curate data will be 
essential if governance is to be integrated (Table 3).

Discussion
South Africa is a significant contributor to global knowl-
edge and policy on biological invasions (Pinto et al. 2022; 
Van Wilgen et al. 2020a) and many authors affiliated to 
South Africa were involved in the IPBES IAS Assessment 
(Table S1). As such, it is not surprising that, in our opin-
ion, much of the IPBES IAS Assessment resonated strong-
ly with South African issues and priorities. Going through 
the exercise of comparing the IPBES IAS Assessment with 
the situation in South Africa provided a useful cross-
check for developing South Africa’s national strategy and 
action plan. It also: served to strengthen our view that 
certain actions are key to improving how biological inva-
sions are understood and addressed (through integrated 
governance in particular); highlighted where South Africa 
differs from other countries (Box 3); and helped us iden-
tify actions that need to be prioritised (e.g., continued 
funding for biological control and research across differ-
ent taxa and realms, and a move towards more adaptive 
management). We discuss these below.

Invasive trees, invasive freshwater 
fishes and a substantially 
modified coastline

In South Africa, invasive trees (Richardson et al. 2020b) 
and invasive freshwater fishes (Weyl et al. 2020) are par-
ticularly problematic and rocky parts of the western and 
southern coastlines have been substantially modified by 
marine invasive species (Robinson et al. 2020; Figure 1, 
2). Relative to elsewhere in the world, South Africa (espe-
cially the mainland) is much less affected by invasive verte-
brates (Measey et al. 2020), and no offshore marine invad-
ers have been recorded to date (Zengeya & Wilson 2023). 
There are also relatively few examples of highly dam-
aging terrestrial arthropod invasions (Janion-Scheepers  
& Griffiths 2020) and plant pathogens, although the re-
cent invasion of the polyphagous shot-hole borer (Euwal-
lacea fornicatus) along with its fungal symbiont Fusarium 
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euwallaceae seems set to change this (De Wit et al. 2022; 
Paap et al. 2018). Despite some no  invasions [e.g., rin-
derpest, Van Helden et al. (2020)], information on in-
vasive pests and pathogens of animals has not been as 
well collated into databases on invasions as it has been in 
other regions globally.

There has been some success in using teams of people 
to clear invasive trees (Fill et al. 2017; McConnachie et 
al. 2016), and in extirpating freshwater fishes in isolated 
water bodies (Weyl et al. 2014). There has also been sub-
stantial success in using biological control to manage in-
vasive cacti, some trees and shrubs, and floating aquatic 
plants (Coetzee et al. 2021; Impson et al. 2021; Paterson 
et al. 2021). However, the ubiquitous and connected na-
ture of the marine environment means that there is little 
that can be done in coastal settings once invaders have 
established, and so the focus must be on vigilance and 
pathway management to prevent incursions.

Relatively high levels of 
awareness and engagement?

During our discussions, we disagreed about the levels of 
general awareness around biological invasions in South 
Africa. Shackleton et al. (2020) argued that, ‘certain sec-
tors of society are more knowledgeable regarding inva-
sions, such as elites, and those living in rural areas who 
are likely to be more in contact with invasions and their 
impacts’. However, absolute levels of knowledge are of-
ten low, e.g., Coka et al. (2024) found that 23% of rural 
villagers in the Eastern Cape (former Transkei region) 
knew Acacia dealbata was an invasive species. Studies 
that have monitored awareness come to differing con-
clusions (Cronin et al. 2017; Shackleton et al. 2015a), 
but from our experiences, stories about biological inva-
sions appear regularly in newspapers and online; and 
some studies indicate both government officials and 
the public are often aware of invasive species and their 
impacts (Byrne et al. 2020). In discussions with interna-
tional colleagues who are experts in biological invasions, 
levels of awareness are less than in New Zealand but 
greater than in much of the Americas (Box 3), Asia and 
other African countries. There is also broad agreement 
among researchers, practitioners and policy-makers as 
to the desirability of raising awareness about impacts 
and management (Van Wilgen et al. 2020a). What is 
clear is that efforts to raise awareness (amongst the pub-
lic or specific stakeholders) have rarely been monitored 
in terms of their outcomes. This topic deserves much 
more focussed research effort so that the intended out-
comes are specified and progress tracked. Systematic 
interdisciplinary research and monitoring (including 
through collaborations with social scientists and econ-
omists) could profoundly improve our understanding of 
the perceptions of stakeholders and facilitate manage-
ment (Novoa et al. 2018), e.g., by ensuring awareness 
activities are tailored to particular stakeholders.
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Figure 1. Biological invasions are a significant threat to biodiversity and sustainable development in South Africa. A, South Africa has had 
a long-history of the introduction and invasion of cacti, but classical biological control has been used to effectively control invasions 
for over a century (Kaplan et al. 2017; Paterson et al. 2021). The image is of Cylindropuntia fulgida (boxing-glove cactus) invading in 
the Northern Cape, a species that has been a recent target for successful biological control (Klein et al. 2020); B, substantial sections 
of the South African coastline have been transformed by the invasive mussel, Mytilus galloprovincialis; currently there are no control 
options to address existing marine invasions and so prevention is the only current option to limit future marine invasions (Robinson 
et al. 2020); C, a farm labourer clearing Neltuma spp. (prosopis) trees in the Northern Cape; this helps to reduce spread and impacts 
from invasions with the wood later used on the farm or sold for fuelwood to help cover control costs (Shackleton et al. 2014, 2015b); 
D, pines (Pinus spp.) are among the most damaging invasive species severely impacting water run-off, but they also provide shade in 
recreational areas and are still important forestry species in South Africa; various methods have been developed to address these con-
flicts of interest, with the goal of limiting negative impacts while preserving benefits where possible (Van Wilgen & Richardson 2012; 
Zengeya et al. 2017); the picture shows historically planted pines on the slopes of Table Mountain; E, workers from the Working for 
Water (WfW) Programme clearing invasive shrubs in the Table Mountain National Park; the South African government has invested 
significant resources to control invasions through job creation (WfW in particular) (Van Wilgen & Wannenburgh 2016); while there 
is evidence of significant reductions in invasions in some cases, better monitoring of outcomes is needed to ensure management is 
effective in meeting both the social and environmental goals of the programme (Van Wilgen et al. 2022a). Photos: A, T. Xivuri; B, D, 
T. Robinson; C, R. Shackleton; E, B.W. van Wilgen.
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A key cross-cutting issue for the IPBES IAS Assessment 
(referred to in four of the 22 key messages) is the im-
portance of ‘Indigenous Peoples and local commu-
nities’ (IPLC) and ‘Indigenous and Local Knowledge’ 
(ILK). The roles of IPLCs and the value of ILK was felt to 
be very important in the South African context, but the 
terminology used locally sometimes differs from that 
used by the IPBES. It will be important to keep the sen-
timent without forcing the use of a specific framework 
and terms (Box 4).

A vibrant community of practice

Arguably South Africa’s community of invasion scien-
tists, managers and practitioners is neither too small 
that major issues are not addressed nor too large that 
they cannot regularly meet as a group. There is a suf-
ficient diversity of practitioners with some turnover of 
both scientific and managerial staff so that there is in-
stitutional memory and willingness to continue group 
discussions over long periods of time (e.g., Davies et al. 
2020a). This community of practice hits a Goldilocks 
zone, small enough to be intimate, connected, collabo-
rative and continue over time without too much irrele-
vant bureaucracy, but not so small that it relies on a few 
individuals (Foxcroft et al. 2020).

South Africa is well placed in terms of specific gov-
ernmental institutions that focus on directed applied 
research and coordination (e.g., the Agricultural Re-
search Council, the Council for Scientific and Industrial 
Research and the South African National Biodiversity 
Institute). The government department in charge of 
fundamental research values applied research, and the 
departments in charge of environmental affairs and 
agriculture recognise the importance of foundational 
research, providing support to scientists through re-
search grants and postgraduates through various bur-
sary schemes.

Invasion science, as a discipline, allows for training in 
a real-world problem that cuts across different sectors 
and in which a tangible difference can be made by indi-
vidual students. For almost two decades (2004–2022), 
the South African government funded a world-leading 
institute with the aim of conducting research, educa-
tion and training, coordinating networking, information 
brokerage and service provision relating to biological 
invasions (the Centre for Invasion Biology, Richardson 
et al. 2020a). Similarly, a research centre dedicated to 
biological control research, training and implementa-
tion has provided vital support to managers across the 
country (the Centre for Biological Control, Byrne et al. 
2020). Ensuring such initiatives continue will be crucial 
if the national strategy is to be effective.

Various methods are used to increase interactions, includ-
ing joint attendance and participation in voluntary fora 

and conference series where researchers and managers 
are regularly exposed to each other’s challenges (Foxcroft 
et al. 2020). There is an annual National Symposium on 
Biological Invasions that regularly has an attendance of 
over one hundred delegates including researchers, ac-
ademics and policy- and decision-makers from various 
government departments. Government officials are also 
encouraged to attend training [e.g., short courses in bio-
logical control and risk analysis have been developed and 
led by academics and staff of research institutions (Byrne 
et al. 2020; Wilson & Kumschick 2024)] or to register for 
post-graduate qualifications. Other initiatives that have 
been in place are management and research planning 
fora. Some have run their course, but others have been 
ongoing for many years, including working groups on 
cacti, grasses and invasive animals (Davies et al. 2020a; 
Kaplan et al. 2017; Visser et al. 2017).

A substantial existing 
knowledge base but one that 
can be rapidly expanded

Biological invasions have been reasonably well-docu-
mented in protected areas (Van Wilgen & Herbst 2017), 
as well as across the whole country for plants (Hender-
son & Wilson 2017). There has also been a growing use 
of citizen science platforms (e.g., iNaturalist) to facilitate 
monitoring and reporting in South Africa (Potgieter et al. 
2024; Zengeya & Wilson 2023). There is still a need, 
however, for inventories of cultivated aliens and cultivat-
ed areas (this was notably outside the scope of the IPBES 
IAS Assessment). Angling, arboreta, botanical gardens, 
horticulture, the pet trade and zoos often use alien taxa 
and information on these need to be incorporated into 
our thinking (Cheek et al. 2022; Glen 2002; Vezi et al. 
2024; Wondafrash et al. 2021). Pathway-specific risk as-
sessments and management plans are also needed.

Importantly, there is still much to be gained from more 
interdisciplinary and transdisciplinary research – much 
of the research on biological invasions is still driven by 
a core group of ecologists (Abrahams et al. 2019). For 
example, arguably social and gender issues as outlined 
in the IPBES approach are not adequately addressed 
[though studies have looked at the value of overt targets 
for gender and the need to consider social redress in 
interventions (Hough & Prozesky 2012, 2013; Sadan 
2005; Van Koppen et al. 2011)]. It will be important 
to ensure the proposed national strategy elicits contri-
butions from the social sciences and incorporates dis-
courses from different perspectives.

Integrated governance

We agree strongly with the plea in the IPBES IAS As-
sessment for more focus on integrated governance. For 
example, provincial legislation on keeping pets differs 
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throughout the country with some provinces allowing 
many alien pets, while others ban most (Nelufule et 
al. 2020). We often have the tools, frameworks and 
knowledge necessary to address biological invasions, 
and in many cases these have been adapted specifical-
ly to the South African context. We argue for a greater 
focus on how we implement. Improvements to project 
management (e.g., supply chain management) could 
greatly increase the effectiveness of control projects 
funded by the government. It will be important to focus 
management on where and when it is needed most, 
and ensure monitoring is sufficient to allow for manage-
ment to be adaptive.

Humans are both the cause of and solution to bi-
ological invasions. Effective management requires 

co-ordination across different mandates, sectors (e.g., 
agriculture, health and transport) and scales (local to 
national). Several promising cross-cutting approaches 
have been identified with links to biological invasions, 
including One Health (Ogden et al. 2019) and One 
Biosecurity (Hulme 2020). The challenge (in particu-
lar for the national strategy) is to improve coordination 
while limiting bureaucracy to that which is needed. We 
believe there is room both for a forum dedicated to 
biological invasions (for those who work directly on the 
issue) and for a broader inter-agency One Biosecurity 
Commission (that brings together those working on an-
imal, environmental, human and plant health; cf. the 
Presidential Climate Commission https://www.climate-
commission.org.za/ established in Sep. 2020).

Box 4. Indigenous and Local 
Knowledge (ILK) and Indigenous 
Peoples and local communities 
(IPLCs) terminology in the 
South African context

In the parlance of IPBES, Indigenous and Local Knowl-
edge (ILK) refers to ‘knowledge and know-how ac-
cumulated across generations, which guide human 
societies in their innumerable interactions with their 
surrounding environment’. The collective term for 
stakeholders that hold and provide ILK are Indigenous 
Peoples and local communities (IPLCs). IPLCs are, 
‘typically, ethnic groups who are descended from and 
identify with the original inhabitants of a given region, 
in contrast to groups that have settled, occupied or 
colonized the area more recently’ (IPBES 2022). Using 
ILK and other forms of knowledge, IPLCs have shaped 
the ecologies, conservation initiatives and resource 
economies of vast regions of the world – IPLC either 
control, use, manage or co-administer an estimated 
~38 million km2 or 25–28% of the world’s land area 
(McElwee et al. 2020). Crucially these lands are less in-
vaded than other areas, potentially due to active cus-
todianship by IPLCs (Seebens et al. 2024).

In 2004 South Africa adopted an indigenous knowl-
edge systems policy, with the then Department of Sci-
ence and Technology as the custodian. Terms such as 
Indigenous Knowledge Systems (IKS) and Traditional 
Knowledge (TK) are widely used to refer to the knowl-
edge, skills, practices and technologies developed 
by indigenous and local communities (often in prac-
tice synonymous with the term ‘rural communities’). 
The literature in South Africa also recognises group-
ings such as indigenous communities, local commu-
nities, traditional communities and traditional knowl-
edge holders. The aim is to include those who have 

a distinct cultural identity and a deep connection to 
their ancestral lands, including those that have lived 
in a particular area for a long period of time with their 
own knowledge systems and practices related to the 
natural environment. These terms are often used in 
policies, legislation and academic discourse in South 
Africa to recognise and respect the role of ILK in bio-
diversity conservation and sustainable development.

Several instruments exist currently to protect the in-
put of IKS and TK such as NEM:BA, the indigenous 
knowledge systems policy and Protection, Promo-
tion, Development, and Management of Indigenous 
Knowledge Act (IK Act, 2019), drawing on methods 
such as stakeholder engagements, public participation 
processes and citizen science. As examples, IKS are 
engaged through Community-Based Natural Resource 
Management (CBNRM) programmes as intervention 
points to assist with management of invasive species. 
Similarly, rural livelihoods affected by the impact of 
invasive species on ecosystem services, such as grazing 
or water supplies (Yapi et al. 2018), are best under-
stood by engaging with the community. IKS contribute 
to local development, however traditional knowledge 
holders are often excluded from decision-making pro-
cesses. IKS should be seen as a natural resource which 
guides decisions and informs how land is used, e.g., 
by farmers and agricultural households.

In summary, while the concepts of ILK and IPLC, as 
defined by IPBES, are recognised and contribute to 
biodiversity conservation and management in South 
Africa, given the diversity of definitions and associated 
groups, care should be taken to ensure that all stake-
holders are represented and to avoid the misinterpre-
tation and misalignment of information. As argued 
elsewhere in this paper, IPBES concepts and defini-
tions should, we believe, be interpreted and adapted 
to the local context if they are to be of most value.
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Biological invasions do not respect administrative bor-
ders, and all agreed on the need for greater collabora-
tion with neighbouring countries, the Southern African 
Development Community (SADC) and Africa more 
generally. It will be vital for Africa to share experiences 
and collectively address biological invasions (Faulkner 
et al. 2017), particular in light of the African Continen-
tal Free Trade Area that was established in 2019 (Faulk-
ner et al. 2020a).

Resourcing and where to from here

The amount of resources invested to address biologi-
cal invasions in South Africa is substantial but declining 
(McCulloch-Jones et al. 2024; Van Wilgen et al. 2022a). 

There is a specific and substantial value proposition in 
preventing and controlling biological invasions. This 
needs to be made more strongly. A greater investment 
of resources in proactive management would do much 
to limit future biological invasions (McCulloch-Jones 
et al. 2024) especially in the context of environmen-
tal biosecurity (Early et al. 2016). Substantial returns on 
investment have, however, also been made by treat-
ing existing widespread invasions, especially through 
clearing trees in water source areas (McConnachie et 
al. 2012; Stafford et al. 2019) and classical biological 
control (McConnachie et al. 2003; Van Wilgen & De 
Lange 2011). Since 2022, national government fund-
ing for biocontrol has not been forthcoming even 
though South Africa has a long and successful history 
of research and implementation in this area (Hill et al. 
2020). This suggests the need to both improve how the 
case for safe and effective biological control is made to 
the South African government and to diversify funding 
options, for example, with more public-private part-
nerships (Ivey et al. 2024; Martin et al. 2018). We ad-
vocate strongly that funds to improve human health, 
agricultural productivity and food security, livelihoods 
and the economy can be highly effective if invested in 
addressing biological invasions.

There are, as always, challenges that could severely 
limit management options in future. A ban on herbi-
cides would remove essential tools for control (integrat-
ed control linking mechanical removal with chemical 
control is imperative for many invasive trees); the push 
for commercialisation has the potential to open up 
new introduction pathways; and perverse incentives 
to address climate change through afforestation using 
alien species has led to widespread damaging invasions 
(Bond et al. 2019).

During our discussions, and as flagged by many par-
ties during consultations, much more integration and 
collaboration with neighbouring countries are urgently 
needed if biological invasions are to be effectively ad-
dressed. Although South Africa was well represented in 

the IPBES IAS Assessment, several concerns were ex-
pressed at the IPBES plenary (during which the assess-
ment was approved) pertaining to data gaps and low 
representation of experts from developing countries. 
South Africa’s draft national strategy recognises this. 
Opportunities for funding through the Global Biodiver-
sity Framework Fund and various international initia-
tives could provide valuable sources of seed funding to 
facilitate greater integration of efforts within SADC and 
Africa more broadly.

This paper is a selected view by a selected group in 
response to a particular initiative (the IPBES IAS Assess-
ment). The South African status report provided back-
ground information but was not explicitly reviewed 
here. This paper also does not explicitly review the 
historical context [for a broad review of biological in-
vasions in South Africa see Van Wilgen et al. (2020a)]. 
Key sectors from South Africa did not contribute to the 
IPBES IAS Assessment (and so were not included as au-
thors of this paper), in particular microbiologists, fungal 
biologists and human health specialists; a more diverse 
range of viewpoints would be extremely valuable. A 
much broader analysis using a range of tools from fu-
tures thinking (including environmental scanning, driv-
er mapping, horizon scanning and scenario planning) 
would also provide significant insights for the national 
strategy and action plan (Hulme 2025). Nonetheless, 
we believe this paper provides an important perspec-
tive linking international best practice and insights (the 
IPBES IAS Assessment) to national needs (the draft na-
tional strategy). 

Conclusion
The IPBES IAS Assessment is a landmark report at the 
science-policy interface on biological invasions that, 
we argue, provides guidance for South Africa to deal 
with biological invasions. The IPBES IAS Assessment 
provides compelling evidence of the need for imme-
diate and urgent control of invasive species, serving 
as a baseline to monitor progress towards Target 6 of 
the Kunming-Montreal Global Biodiversity Framework. 
Nonetheless, given the focus of the IPBES IAS Assess-
ment (global and holistic), the key messages and gaps 
will likely not wholly resonate for any specific country. 
We encourage readers in South Africa and other coun-
tries to go beyond the key messages from the IPBES 
IAS Assessment and contextualise and scrutinise the 
findings based on what is important for their region or 
country. This opinion paper hopefully provides insights 
both for how South Africa can contribute to the im-
plementation of CBD Article 8h and to Target 6 of the 
KM-GBF, what South Africa’s national strategy should 
include, and, ultimately, how South Africa can be pro-
tected from the harm caused by biological invasions for 
the benefit of the environment and human well-being.
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