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Abstract

The  spread  of species  worldwide, previously  governed  by  natural  processes, is  now

largely  influenced  by globalization, trade  development, and  human  movement. Some

species  become  invasive,  causing  major  concerns  due  to  their  negative  impacts  on

natural  ecosystems  and  biodiversity.  This  study  employs  a  methodological  approach

combining bibliometric analyses and the PRISMA protocol. Using VOSviewer and R, we

analyzed scientific literature on invasive alien species. Results reveal a sustained growth

in scientific publications, reflecting researchers' increasing interest in this issue. However,

a crucial observation emerges: most research is not integrated into national policies with

concrete  management  measures.  The  results  shows  a  growing  scientific  focus  on

invasive  species,  indicating  their  significance  as  a  research  subject.  Despite  this

academic attention, a  critical  gap  exists  between  fundamental  research  and  practical

management strategies. An  urgent need exists to  bridge  the  divide  between scientific

research on invasive species and practical management programs at local, regional, and

national levels. This approach is essential to safeguard biogeographical regions already

impacted and preserve non-invaded areas.
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INTRODUCTION

Invasive alien species can be defined as alien species whose introduction causes or is

likely  to  cause  enormous  harm (Olson  2006).  When  an  alien  species  is  introduced,

becomes established and is dispersed, it is likely to cause multiple impacts (Gren 2008).

The impacts observed are  generally due to  the  absence of control  measures that the

species naturally have in the places where they are native, such as predators or climatic
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factors  (Burgiel  and  A. 2010). In  addition, behavior, biological  factors  and  ecological

characteristics make invasive species more efficient in resource use compared to native

species (Kowarik 2011). The different impacts of invasive alien species can be classified

into several classes. Indeed, these impacts are ecological, economic, environmental and

societal  (Peterson and Orden 2008). The factors generally favoring  these impacts are

land  use  change, exploitation, invasive  alien  species, climate  change  and  pollution  (

Waage  2005). There  are  many factors that facilitate  the  introduction  of invasive  alien

species into new habitats. For example, the globalization of human transport has greatly

contributed to the dispersal  of these species (Pimentel  et al. 2005). Rapid changes in

climatic  conditions  and  severe  habitat  degradation  lead  to  considerable  loss  of

biodiversity  and  also  contribute  to  the  establishment and  dispersal  of  invasive  alien

species into  new habitats (Sax and Brown 2000; Mack and Lonsdale  2001; McKinney

2006; Kowarik 2011).

Invasive alien species are a major factor in the ongoing global environmental changes,

exerting profound pressure on biodiversity by causing species declines and extinctions,

severely  degrading  natural  ecosystems,  and  disrupting  the  essential  services  they

provide (Fandohan et al. 2015). The research carried out brings new elements to inform

and shed light on  the  ecological  and economic consequences of these species. New

approaches are emerging to describe and assess the impacts of invasive alien species.

The establishment and spread of invasive alien species are recognized and taken into

account (Pyšek et al. 2008; Wagner 2017). The harmful effects of biological invasions are

increasingly recognized throughout the world and several programs are in place in many

regions of the  world  to  reduce  their  current and  future  impacts. In  addition, biological

invasions have negative socio-economic and health impacts (Roy et al. 2016). Screening

protocols  to  reduce  new  introductions  are  becoming  increasingly  accurate  and  have

proved  cost-effective  (Hulme  2013).  To  mitigate  the  effects  of  these  species,  several

policies  and  risk  assessments  are  now  in  place  to  regulate  their  spread  in  different

ecosystems (Pötzelsberger et al. 2020).

The spread of species around the world is traditionally governed by natural processes.

However,  globalisation,  the  expansion  of  trade  and  human  movements  have

considerably  accelerated  this  phenomenon,  leading  to  the  establishment of  invasive

plant species with negative effects on ecosystems and local biodiversity. Unfortunately,

these  problems  are  often  detected  late.  This  study  adopts  a  global  perspective,

integrating in its analysis’s articles from Africa, Europe, America and Asia over the period

2000 to 2023. In this study, we carried out a systematic literature review of knowledge on

ecology and impacts of invasive alien species.

MATERIALS AND METHODS

In this study, we consider an invasive alien species to be categorized as a species that

has reached new geographical areas and causes major impacts on the environment or

society (Blackburn et al. 2011).
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Research strategy description 

The Scopus bibliographic database (https://www.scopus.com/) was selected and used as

the  preferred  source  of  information  for  this  study.  This  choice  is  explained  by  the

established  reliability  of Scopus, the  completeness of its  data  and  its  broad  thematic

coverage (Houetohossou et al. 2023). Searches were carried out using key words. An

initial  search  was carried  out using  the  keywords "impact" OR  "effect" AND "invasive

species".  Then, the  keywords  "ecology" AND  "biodiversity"  AND  “introduced  species”

AND “ecology”  were  added  in  order  to  obtain  an  exhaustive list of the  various works

carried out on the subject. Research results were exported as CSV files, then imported

into R software via the bibliometrix package and VOSviewer software for data analysis

and visualization (Fig. 1). This study is based on bibliometric analysis and the PRISMA

(Preferred  Reporting  Items  for  Systematic  Reviews  and  Meta-Analysis)  protocol  for

analysing, identifying, and selecting publications (Page et al. 2020). Bibliometric methods

were used to analyze trends in terms of countries, main research organizations, types of

journals, etc. in order to provide detailed information (Malapane et al. 2022). Bibliometric

analysis  is  a  quantitative  method  for  studying  and  analyzing  scientific  publications  (

Szomszor 2021). It uses statistical and mathematical indicators to describe and quantify

publication  and  citation  processes within  a  research  field  (Szomszor and  Adie  2022).

Bibliometric  analysis  examines  the  distribution  of  publications  over  time,  their

geographical  origin,  the  scientific  journals  involved,  collaboration  between  authors,

institutions and countries, and the impact of publications through the number of citations

received (Selçuk 2019). This enables us to map and understand changes in the structure

and dynamics of research  on  a  given  subject. PRISMA is a  standardized  protocol  for

conducting  systematic  literature  reviews.  It  is  based  on  a  four-stage  flow  chart

(identification,  selection,  eligibility  and  inclusion)  to  select  relevant  publications  for

inclusion in the analysis (Selçuk 2019) (Fig. 2).

RESULTS AND DISCUSSION

Publication trends and full-text literature review 

Fig. 3 and Fig. 4 show the evolution of the number of relevant scientific publications and

the  average  number of citations per  year  between  2000  and  2023, respectively. The

results show  a  steady  increase  in  the  publication  rate.  This  trend  demonstrates  the

interest of researchers in considering invasive alien species as a relevant research topic.

However, most of this research is not well articulated in a national policy, which includes

actions to be implemented by the government. Thus, a research priority should focus on

increasing the number of relevant studies to link baseline information on invasive alien

species  to  local,  regional  and  national  management  programs  and  policies.  This

represents a challenge in the development and implementation of policies focused on

the success of the mitigating the potential damage from invasive alien species.

Throughout the reviewed literature, several studies have addressed the effects or impacts

of invasive alien species. The expansion of invasive alien species into new habitats has
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adverse  consequences  for  ecological  and  economic  systems  (Wilcove  et  al.  1998; 

Simberloff  2003).  However,  the  ecological  impacts  of  plant  invasions  are  still  much

debated  (Chabrerie  et al. 2006). Most studies  on  invasive  plants  focus to  theoretical

approaches (Higgins and Richardson 2014; Cannas et al. 1999) and few measurements

and  field  experiments  have  shown  their  negative  effect  on  wealth  specificity  and

composition of plant communities (Costello et al. 2010 ). On a planetary scale, invasive

species that increase  the  flammability  of ecosystems seem to  have  the  most adverse

impacts (D'Antonio and Meyerson 2002). Biological invasion occurs when a non-native

species  is  introduced  into  a  new  environment  (ecosystem  or  habitat)  and  spreads,

causing damage to the native biodiversity being conserved (Sher and Hyatt 1999). For

invasive damage to occur, a species that is not represented in the vegetation of an area

must enter it from "outside", survive and reproduce, spread from its point of introduction,

naturalize and spread further, ultimately causing damage (Mazza et al. 2014). Invasive

species can be animals, plants or micro-organisms (including disease agents), but in the

case of most protected areas in mainland Africa, it is invasive plants that cause the most

damage to native species and wild or production ecosystems (Sachs et al. 2009). There

are very few invasive mammals among the native fauna and flora of African protected

areas (Fandohan et al. 2015). Invasive exotic reptiles and amphibians are equally rare

on the  continent, while  several  exotic species of fish, intentionally introduced for food

production, are invasive in some cases (Oumorou et al. 2010).  The damage caused to

native species or ecosystems by invasive alien species is usually the result of certain

characteristics  of the  invaders  which  allow  them to  compete  with  the  dominant local

species and alter their habitat (Simberloff 2019). These invasive plants have several key

characteristics. They grow  faster  than  native  species  and  spread  rapidly  due  to their

exceptional expansion abilities. Their high reproductive capacity allows them to produce

large quantities of seeds. They also tolerate a wide range of environmental conditions,

unlike native species, which are often restricted by temperature, rainfall, and soil  type.

Additionally, they compete  effectively with  local  species for water, nutrients, light, and

space.

To improve understanding of the management of biological invasions, greater emphasis

should be placed on studying the economic costs generated by invasive alien species (

Pyšek et al. 2008). This  will  make  invasive  species prevention  and  control  programs

more effective. One of the main challenges of studies on the impacts of invasive alien

species is to better understand the multidimensionality of these impacts. These negative

impacts have a major impact on human well-being, in particular the drop in agricultural

yield. The  loss  of certain  local  species  also  leads  to  a  decrease  in  biodiversity  and

involves indirect economic impacts  (Ramírez-Albores et al. 2019). The  problems and

challenges related to invasive alien species are diverse and complex and need to be

tackled from several angles, with a multidisciplinary approach.

Fig. 5 shows the average citations per year, beginning in  2000 for approximately two

decades. The years 2009, 2012 and 2014 show the highest average number of citations

per  year. This  exceptionally  high  citation  rate  suggests  that the  publications in  these

years (2009, 2012 and 2014) may have had a significant impact on the study of invasion
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phenomena around the world. This may reveal temporal trends, with key years in which

certain subjects or works have had a greater impact, possibly linked to specific events,

discoveries  or  conditions  in  those  years.  This  variation  in  the  average  impact  of

publications  from  year-to-year  merits  more  in-depth  analysis  to  understand  the

underlying factors and dynamics.

The average citations per year about invasive alien species has increased substantially

in  recent years, as the  analyses and  results show. This trend  towards an  increase  in

scientific publications dealing with this phenomenon is corroborated by other researchers

whose  work  warns  of  the  harmful  consequences  engendered  by  these  species

introduced into new ecosystems (Ciampitti and Cavagna 2014). The increase in scientific

publications  on  invasive  alien  species  is  justified  by  several  factors.   The  worldwide

expansion of biological invasions is one of the main factors contributing to the boom in

scientific publications on this subject. The globalisation of trade and transport has led to

an increase in  the  number of accidental  or intentional  introductions of exotic species,

resulting in an upsurge in cases of species becoming invasive in new territories (Polce et

al. 2023). Faced with the amplification of this phenomenon, the scientific community has

logically given increasing attention to this subject of study. Another decisive factor in the

growth  of  scientific  publications  on  this  subject  is  the  growing  awareness  of  the

considerable ecological and economic impacts caused by invasive alien species (Walsh

et  al.  2016).  It  has  been  observed  that  these  biological  invasions  can  lead  to  the

extinction of native species, the disruption of ecosystems, major damage to agricultural

activities  and  expensive  management  costs  (Simberloff  et  al.  2013). This  increased

understanding of the major issues associated with this problem and motivated sustained

investment in research efforts in this area.

In addition, the study of biological  invasions has gradually established itself as a field

within ecology, benefiting from the emergence of its own concepts, methodologies and

theoretical  models  (Fried  et  al.  2017).  This  development and  structuring  of  'invasion

ecology'  as  a  specific  disciplinary  field  has  undeniably  contributed  to  stimulating  the

scientific production associated with this theme. Growing environmental awareness since

the  1970s has also  played  a  major role  in  this dynamic (Ehrenfeld  2003). The  threat

posed by invasive alien species to native biodiversity has given rise to growing interest

and more substantial  funding for research in this field, from both government agencies

and non-governmental  organisations (Bradley et al. 2019). This heightened ecological

awareness  has  greatly  stimulated  the  scientific  efforts  devoted  to  this  issue.  Finally,

research into invasive alien species now calls for multi- and interdisciplinary approaches,

involving  not  only  ecology,  but  also  other  disciplines  such  as  genetics,  economics,

sociology,  etc  (Vaz  2018).  This  diversity  of  analytical  approaches,  and  variety  of

disciplinary fields involved, multiplies the research perspectives on this theme; leading to

an increase in the number of scientific publications devoted to it (Latombe et al. 2023).

The  fact that this  subject is  open  to  cross-disciplinary and  complementary viewpoints

means that the scientific output around it is substantially increased.

Keywords co-occurrence 
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Fig. 5 presents an analysis of the most frequently used keywords in the literature on the

ecology  and  impacts of  invasive  species.  There  are  4  main  groups  of  keywords,

represented by the colors green, blue, red and yellow. The green group constitutes the

central  core,  closely  linked  to  the  concept of  invasive  alien  species.  It  concerns  the

processes of invasion, the ecology of these species and their impacts. The publications in

this  group  explore  their  effects  on  biogeography,  the  distribution  of native  species,

biodiversity, and conservation. The study of their geographical distribution could lead to

specific  solutions.  The  blue  group,  the  second  largest,  is  linked to  the  observed

processes of biological invasions, climate change, the concept of the ecological niche,

the distribution of populations, risk assessment and niche modelling. The red group deals

mainly  with  the  management  of  ecosystems  in  the  face  of  introduced  species,

considering population densities and environmental  impacts. Finally, the yellow group

deals  with  population  dynamics,  detection  of  species  presence  and  interspecific

relationships.

Scientific studies on invasive alien species use a wide range of key words (Meyerson et

al. 2019). First of all, these allochthonous organisms spreading into new ecosystems are

commonly referred to as "invasive alien species", "biological invasion" and "introduced"

or  "allochthonous  species"  (Fried  and  Panetta  2016).  The  central  themes  of these

publications  relate  to  the  ecological  and  economic  consequences  in  colonised

environments,  addressed  by  keywords  such  as  "ecosystem  disruption",  "impact  on

biodiversity" and "agricultural damage" (Vilà 2011). Key concepts such as "pathways of

introduction",  "dispersal",  "interspecific  competition"  and  "niche  models"  are  used  to

understand the underlying processes (O'Loughlin et al. 2019). In addition, a major strand

of  research  focuses  on  the  "management"  or  "  invasions  control",  "eradication",

"biosecurity" and "prevention of invasion risks", highlighting the issues of "conservation"

and "biotic homogenisation" (Barney et al. 2013). This diversity of terminology illustrates

the multidisciplinary nature of the field of "biological invasion" and its many dimensions.

Geographical distribution of the studies 

Invasive alien species represent a major threat to biodiversity and natural  ecosystems

across the globe. Many countries have become aware of this problem and are investing

considerable research efforts to better understand and combat this phenomenon (Fig. 6).

The United States is one of the world leaders in terms of scientific publications on this

subject. With vast continental and island territories, the country is faced with numerous

biological  invasions threatening  its  unique  ecosystems. Canada, Italy, Spain, France,

China and other countries are also investing increasing research efforts in response to

the threats posed by invasive alien species to their rich national biodiversity. Australia,

rich in endemic species, is also a major player in research into invasive species. Island

environments are particularly vulnerable to the accidental or involuntary introduction of

allochthonous species. The United Kingdom, New Zealand, and Portugal are also among

the most prolific countries in terms of publications on this issue. In these countries, the

problems  of  biological  invasions  are  exacerbated  by  trade  and  the  importance  of

transport. In  Africa, a number of countries, most notably South Africa, Ethiopia, Kenya,

Nigeria,  and  Benin,  have  also  become  aware  of  the  problem  and  are  investing
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commendable  efforts  in  the  field  of ecology and  invasive  alien  species  impacts. It  is

important to note that, although the phenomenon of invasive species is widespread on a

global  scale,  the  degree  of  involvement  varies  from  country  to  country  in  terms  of

dedicated scientific research, often correlated with specific national or regional problems.

Research into biological  invasions that threaten biodiversity and natural  ecosystems is

motivated by several factors. Countries facing serious problems in this area, such as the

United  States, Australia, and  New  Zealand, are  being  encouraged  to  investigate  the

subject more closely. Similarly, nations with particularly rich biodiversity, such as South

Africa  and  Mexico,  attach  great  importance  to  studying  these  threat  factors  (

Intergovernmental  Science-Policy  Platform  on  Biodiversity  and  Ecosystem  Services.

2023).  In  addition,  the  capacity  for  funding  and  the  existence  of  high-performance

research infrastructures facilitates the publication of scientific work on this subject, which

explains  the  involvement  of  the  major  economic  powers  (Liu  et  al.  2023).  Some

governments,  such  as  New  Zealand,  which  have  made  invasive  species  an

environmental  priority,  are  also  stimulating  these  research  efforts.  The  increased

vulnerability of islands to biological invasions is encouraging island countries to take an

interest in this issue (Pérez et al. 2022). Finally, when these phenomena have an impact

on major sectors of the national  economy, such as the agro-industry in Brazil, there is

inevitably renewed scientific interest in the subject (Polce et al. 2023).

The  publication  of  scientific  articles  on  invasive  species  is  of  crucial  importance  for

countries, firstly  because  it  enables them to  understand  and  document the  impact of

these exotic species on their territories (Latombe et al. 2023). The research carried out

and  published  helps  to  quantify  and  qualify  the  ecological,  economic  and  health

consequences of these biological invasions (Simberloff et al. 2013). This provides a solid

knowledge base for raising awareness among the general public, the economic players

involved and political decision-makers of the seriousness of this environmental problem

and  the  urgent  need  to  take  action  to  counter  it  (Cook  et  al.  2013).  In  addition  to

understanding the impacts, scientific publications also play an essential role in identifying

the pathways and vectors for the introduction of invasive alien species (Esler et al. 2010).

By studying how these undesirable organisms manage to establish themselves in a new

territory, whether through trade, transport, tourism or other channels, research can help to

develop preventive measures and stricter regulations to limit the risks of future biological

invasions (Pauchard et al. 2016). Publishing on invasive species also helps to advance

knowledge  of  solutions  for  managing,  controlling,  eradicating  or  containing  these

problematic  species  (Vallecillo  2019).  Numerous  articles  describe  and  evaluate  the

effectiveness of different methods, be  they physical, chemical, biological  or  other. By

sharing these discoveries, scientists around the world can learn from each other's best

practices in combating invasions in their respective territories (Convention on Biological

Diversity  2010).  Publication  also  plays  an  essential  role  in  the  surveillance  and

monitoring  of invasive  species over  the  long  term. It is  crucial  to  regularly  document

changes  in  the  populations  of  these  species,  their  geographical  expansion  or  the

emergence of new outbreaks (Diagne et al. 2021). This provides an early warning of new

7

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452



threats and enables management strategies to be adjusted accordingly. Scientific articles

provide reliable references to support this monitoring.

From another point of view, published research is essential to inform and guide national

and  international  public  policy  on  biosecurity,  biodiversity  conservation  and  the

sustainable  management of  invasive  alien  species  (Dickie  et  al.  2014).  Publications

provide  the  factual  basis  and  scientific  data  needed  by  decision-makers  to  develop

appropriate and effective regulations, action programmes and strategies to combat this

global environmental scourge (Essl et al. 2019). The publication of high-quality articles

on invasive species is therefore an essential investment for any country wishing to better

document, understand, prevent and  combat biological  invasions that represent major

threats to its natural ecosystems and economic interests.

CONCLUSION

This literature  review highlighted  the  extent of research  carried  out on  invasive  alien

species  and  their  ecological  impacts  in  various  regions  of  the  world.  The  studies

analyzed  demonstrate  the  profound  disruption  these  species  can  cause  to  native

ecosystems, threatening biodiversity and leading to sometimes irreversible imbalances.

While the mechanisms of introduction and spread vary depending on the species and

environments concerned, one common observation remains: invasive species represent

one of the greatest threats to the integrity of global ecosystems. Faced with these major

challenges, the scientific community is making sustained efforts to expand knowledge,

develop effective management strategies, and raise public awareness. However, many

uncertainties persist, particularly  regarding  the  complex interactions between  invasive

species and their host environments. Further research is needed to better understand the

factors driving  biological  invasions and  their  long-term consequences. To  mitigate  the

impact  of  invasive  species,  it  is  crucial  to  implement  proactive  conservation  and

management  strategies.  These  should  include  early  detection  and  rapid  response

mechanisms, habitat restoration programs, stricter biosecurity measures to prevent new

introductions,  and  the  promotion  of  native  species  resilience.  Additionally,

interdisciplinary collaboration between scientists, policymakers, and local communities is

essential  to  designing  and  implementing  adaptive  management  plans.  Public

engagement and education also play a key role in preventing the unintentional spread of

invasive species. Only a  comprehensive, coordinated approach to  this issue can offer

hope  of  curbing  this  growing  phenomenon,  which  has  severe  environmental  and

economic repercussions.

Acknowledgements

The  authors  wish  to  extend  their  gratitude  to  the  JRS Biodiversity  Foundation  for  its

support to the master and PhD program of biodiversity informatics in Benin.

8

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452



Hosting institution

Laboratory of Forest Sciences, Faculty of Agronomic Sciences, University of Abomey-

Calavi

Conflicts of interest

The authors have declared that no competing interests exist.

References

• Barney JN, Tekiela DR, Dollete ES, Tomasek BJ (2013) What is the "real" impact of

invasive plant species. Frontiers in Ecology and the Environment[In English]. https://

doi.org/10.1890/120120

• Blackburn TM, Pyšek P, Bacher S, Carlton J, Duncan R, Jarošík V, Wilson JU,

Richardson D (2011) A proposed unified framework for biological invasions. Proceedings

of the National Academy of Sciences of the United States of America[In English]. https://

doi.org/10.1016/j.tree.2011.03.023

• Bradley BA, Allen JM, O'Neill MW, Wallace RD, Bargeron CT, Richburg JA, Stinson K

(2019) Disentangling the abundance-impact relationship for invasive species. PNAS 116:

9919–9924 https://doi.org/10.1073/pnas.1818081116

• Burgiel S, A. M (2010) Invasive Species, Climate Change and Ecosystem-Based

Adaptation: Addressing Multiple Drivers of Global Change. Global Invasive Species

Programme[In English]. https://doi.org/10.1079/9781800621459.0000

• Cannas SA, Páez SA, Marco DE (1999) Plant propagation in forest ecology using

cellular automata. Journal of Computer Physics Communications 121-122: 131–135[In

English]. https://doi.org/10.1093/oso/9780195159769.003.0019

• Chabrerie O, Hoeblich H, Decocq G (2006) Déterminisme et conséquences écologiques

de la dynamique invasive du Cerisier tardif (Prunus serotina Ehrh.) sur les communautés

végétales de la forêt de Compiègne. Acta Botanica Gallica 153: 441–450.[In French].

https://doi.org/10.1080/12538078.2007.10516071

• Ciampitti M, Cavagna B (2014) Public awareness: a useful tool for the early detection and

a successful eradication of the longhorned beetles Anoplophora chinensis and A.

glabripennis. EPPO Bulletin 44: 248–250.[In English]. https://doi.org/10.1111/epp.12116

• Convention on Biological Diversity (2010) What are Invasive Alien Species?  CBD

Secretariat, Montreal, Canada [In English]. https://doi.org/10.3897/neobiota.62.53972

• Cook CN, Mascia MG, Schwartz MW, Possingham H, Fuller RA (2013) Achieving

conservation science that bridges the knowledge-action boundary. Conservation Biology

27: 669–678.[In English]. https://doi.org/10.1111/cobi.12050

• Costello MJ, Coll M, Danovaro R, Halpin PN (2010) A census of marine biodiversity

knowledge, resources, and future challenges. PLoS ONE 5: e12110.[In English]. https://

doi.org/10.1371/journal.pone.0012110

9

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452

https://doi.org/10.1890/120120
https://doi.org/10.1890/120120
https://doi.org/10.1016/j.tree.2011.03.023
https://doi.org/10.1016/j.tree.2011.03.023
https://doi.org/10.1073/pnas.1818081116
https://doi.org/10.1079/9781800621459.0000
https://doi.org/10.1093/oso/9780195159769.003.0019
https://doi.org/10.1080/12538078.2007.10516071
https://doi.org/10.1080/12538078.2007.10516071
https://doi.org/10.1111/epp.12116
https://doi.org/10.3897/neobiota.62.53972
https://doi.org/10.1111/cobi.12050
https://doi.org/10.1371/journal.pone.0012110
https://doi.org/10.1371/journal.pone.0012110


• D'Antonio C, Meyerson LA (2002) Exotic Plant Species as Problems and Solutions in

Ecological Restoration: A Synthesis. Restoration Ecology 10: 703–713.[In English].

https://doi.org/10.1046/j.1526-100X.2002.01051.x

• Diagne C, Leroy B, Vaissiere AC, E G, Roiz D, Jaric I, Salles JM, Bradshaw CJA,

Courchamp F (2021) High and rising economic costs of biological invasions worldwide.

Nature 592: 571–576[In English]. https://doi.org/10.1038/s41586-021-03405-6

• Dickie IA, Bennett BM, Burrows LE, Nunez MA, Peltzer DA, Porte A, Richardson DM,

Rejmanek M, Rundel PW, van Wilgen BW (2014) Conflicting values: Ecosystem services

and invasive tree management. Biological Invasion 16: 705–719[In English]. https://

doi.org/10.1007/s10530-013-0609-6

• Ehrenfeld JG (2003)  Effects of exotic plant invasions on soil nutrient cycling processes.

Ecosystems 6: 503–523 https://doi.org/10.1007/s10021-002-0151-3

• Esler KJ, Prozesky H, Sharma GP, McGeoch M (2010) How wide is the "knowing-doing"

gap in invasion biology? Biological Invasions 12: 4065–4075[In English]. https://doi.org/

10.1007/s10530-010-9812-x

• Essl F, Lenzner B, Courchamp F, Dullinger S, Jeschke JM, Kühn I, Seebens H (2019)

Introducing AlienScenarios: a project to develop scenarios and models of biological

invasions for the 21st century. NeoBiota 45: 1–17.[In English]. https://doi.org/10.3897/

neobiota.45.33366

• Fandohan AB, Gouwakinnou GN, Fonton NH, Sinsin B, Liu J (2015) Modeling

vulnerability of protected areas to invasion by Chromolaena odorata under current and

future climates. Ecosystem Health and Sustainability 1: 1–12[In English]. https://doi.org/

10.1890/ehs15-0003.1

• Fried G, Panetta FD (2016) Comparing an exotic shrub's impact with that of a native life

form analogue: Baccharis halimifolia vs Tamarix gallica in Mediterranean salt marsh

communities. Journal of Vegetation Science 27: 812–823[In English]. https://doi.org/

10.1111/jvs.12407

• Fried G, Chauvel B, Reynaud P, Sache I (2017)  Impact of Biological Invasions on

Ecosystem Services. Springer[In English]. https://doi.org/10.1007/978-3-319-45121-3

• Gren IM, et al. (2008) Economics of alien invasive species management choices of

targets and policies. Boreal Environment Research. BOREAL ENVIRONMENT

RESEARCH 13: 17‑32. [In English]. https://doi.org/10.1079/9781845939076.0244

• Higgins S, Richardson DM (2014) Invasive plants have broader physiological niches.

Proceedings of the National Academy of Sciences 111: 10610–10614[In English]. https://

doi.org/10.1073/pnas.1406075111

• Houetohossou SCA, Houndji VR, Hounmenou CG, Sikirou R, Glele Kakaï RL (2023)

Deep learning methods for biotic and abiotic stresses detection and classification in fruits

and vegetables: State of the art and perspectives. Artificial Intelligence in Agriculture 7:

170–183[In English]. https://doi.org/10.1016/j.aiia.2023.08.001

• Hulme PE (2013) Greater Focus Needed on Alien Plant Impacts in Protected Areas.

Conservation Letters 6: 255–266[In English]. https://doi.org/10.1111/conl.12061

• Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.

(2023) Thematic Assessment Report on Invasive Alien Species and their Control. IPBES

Secretariat, Bonn, 832 pp. [In English]. https://doi.org/10.3724/sp.j.1003.2012.02144

• Kowarik I (2011) Novel urban ecosystems, biodiversity, and conservation. Environmental

Pollution 159: 1974–1983[In English]. https://doi.org/10.1016/j.envpol.2011.02.022

10

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452

https://doi.org/10.1046/j.1526-100X.2002.01051.x
https://doi.org/10.1046/j.1526-100X.2002.01051.x
https://doi.org/10.1038/s41586-021-03405-6
https://doi.org/10.1007/s10530-013-0609-6
https://doi.org/10.1007/s10530-013-0609-6
https://doi.org/10.1007/s10021-002-0151-3
https://doi.org/10.1007/s10530-010-9812-x
https://doi.org/10.1007/s10530-010-9812-x
https://doi.org/10.3897/neobiota.45.33366
https://doi.org/10.3897/neobiota.45.33366
https://doi.org/10.1890/ehs15-0003.1
https://doi.org/10.1890/ehs15-0003.1
https://doi.org/10.1111/jvs.12407
https://doi.org/10.1111/jvs.12407
https://doi.org/10.1007/978-3-319-45121-3
https://doi.org/10.1079/9781845939076.0244
https://doi.org/10.1073/pnas.1406075111
https://doi.org/10.1073/pnas.1406075111
https://doi.org/10.1016/j.aiia.2023.08.001
https://doi.org/10.1111/conl.12061
https://doi.org/10.3724/sp.j.1003.2012.02144
https://doi.org/10.1016/j.envpol.2011.02.022


• Latombe G, Pyšek P, Jeschke JM, Blackburn TM, Bacher S, Capinha C, McGeoch MA

(2023) Capacity of countries to reduce biological invasions. Sustainability Science 18:

771–789[In English]. https://doi.org/10.1007/s11625-022-01166-3

• Liu D, Pyšek P, Essl F, Dawson W, Chapter A, Pergl J, an Kleunen M (2023) The impact

of land use on alien species incidence and number in local assemblages worldwide.

Nature Communications 14: 2090[In English]. https://doi.org/10.1038/s41467-023-37571-0

• Mack RN, Lonsdale WM (2001) Humans as global plant dispersers: getting more than we

bargained for: current introductions of species for aesthetic purposes present the largest

single challenge for predicting which plant immigrants will become future pests.

BioScience 51: 95–102[In English]. https://doi.org/

10.1641/0006-3568(2001)051[0095:hagpdg]2.0.co;2

• Malapane OL, Musakwa W, Chanza N, Radinger-Peer V (2022) Bibliometric Analysis and

Systematic Review of Indigenous Knowledge from a Comparative African Perspective:

1990-2020. Sustainability 14: 7945[In English]. https://doi.org/10.3390/land11081167

• Mazza G, Tricarico E, Genovesi P, Gherardi F (2014) Biological invaders are threats to

human health: An overview. Ethology Ecology & Evolution 26: 112–129[In English].

https://doi.org/10.1080/03949370.2013.863225

• McKinney ML (2006) Urbanization as a major cause of biotic homogenization. Biological

Conservation 127: 247–260[In English]. https://doi.org/10.1016/j.biocon.2005.09.005

• Meyerson LA, Simberloff D, Boardman L, Lockwood JL (2019) Toward "rules" for studying

biological invasions. Bulletin of the Ecological Society of America 100: 1689–1699[In

English]. https://doi.org/10.1002/bes2.1607

• O'Loughlin LS, Gooden B, Barney JN, Lindenmayer DB (2019) Surrogacy in invasion

research and management: Inferring "impact" from "invasiveness". Frontiers in Ecology

and the Environment 17: 464–473[In English]. https://doi.org/10.1002/fee.2097

• Olson L (2006) The Economics of Terrestrial Invasive Species: A Review of the

Literature. Agricultural and Resource Economics Review 35: 178–194[In English]. https://

doi.org/10.1017/s1068280500010145

• Oumorou M, Aboh BA, Babatounde S, Houinato M, Sinsin B (2010) Pastoral value,

productivity and endogenous knowledge of the effect of the invasion, by Hyptis

suaveolens L. Poit., of natural pastures in the Sudano-Guinean zone (Benin).

International Journal of Biological and Chemical Sciences 4: 1262–1277[In English].

https://doi.org/10.4314/ijbcs.v4i4.63062

• Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, McKenzie JE

(2020) PRISMA 2020 explanation and elaboration: updated guidance and exemplars for

reporting systematic reviews. BMJ 372: n160[In English]. https://doi.org/10.1136/bmj.n71

• Pauchard A, Albihn A, Alexander J, Burgess T, Daehler C, Edwards G, Nuñez MA (2016)

Non-native and native organisms moving into high elevation and high latitude ecosystems

in an era of climate change: new challenges for ecology and conservation. Biological

Invasions 18: 345–353[In English]. https://doi.org/10.1007/s10530-015-1025-x

• Pérez G, Vilà M, Gallardo B (2022) Potential impact of four invasive alien plants on the

provision of ecosystem services in Europe under present and future climatic scenarios.

Ecosystem Services 56: 101459[In English]. https://doi.org/10.1016/j.ecoser.2022.101459

• Peterson E, Orden D (2008) Avocado Pests and Avocado Trade. American Journal of

Agricultural Economics 90: 321–335[In English]. https://doi.org/10.1111/j.

1467-8276.2007.01121.x

11

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452

https://doi.org/10.1007/s11625-022-01166-3
https://doi.org/10.1038/s41467-023-37571-0
https://doi.org/10.1641/0006-3568(2001)051%5B0095:hagpdg%5D2.0.co;2
https://doi.org/10.1641/0006-3568(2001)051%5B0095:hagpdg%5D2.0.co;2
https://doi.org/10.3390/land11081167
https://doi.org/10.1080/03949370.2013.863225
https://doi.org/10.1080/03949370.2013.863225
https://doi.org/10.1016/j.biocon.2005.09.005
https://doi.org/10.1002/bes2.1607
https://doi.org/10.1002/fee.2097
https://doi.org/10.1017/s1068280500010145
https://doi.org/10.1017/s1068280500010145
https://doi.org/10.4314/ijbcs.v4i4.63062
https://doi.org/10.4314/ijbcs.v4i4.63062
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1007/s10530-015-1025-x
https://doi.org/10.1016/j.ecoser.2022.101459
https://doi.org/10.1111/j.1467-8276.2007.01121.x
https://doi.org/10.1111/j.1467-8276.2007.01121.x


• Pimentel D, Zuniga R, Morrison D (2005) Update on the Environmental and Economic

Costs Associated with Alien-Invasive Species in the United States. Ecological

Economics 52: 273–288[In English]. https://doi.org/10.1016/j.ecolecon.2004.10.002

• Polce C, Roy HE, Branquart E, Brūmelis G, Buholzer S, Chapman DS, Rabitsch W

(2023) Invasive alien species of policy concerns show widespread patterns of invasion

and potential pressure across European ecosystems. Scientific Reports 13: 8124[In

English]. https://doi.org/10.1038/s41598-023-32993-8

• Pötzelsberger E, Spiecker H, Neophytou C, Mohren F, Gazda A, Hasenauer H (2020)

Growing Non-native Trees in European Forests Brings Benefits and Opportunities but

Also Has Its Risks and Limits. Current Forestry Reports 6: 339–353[In English]. https://

doi.org/10.1007/s40725-020-00129-0

• Pyšek P, Richardson D, Pergl J, Jarošík V, Sixtová Z, Weber E (2008) Geographical and

taxonomic biases in invasion ecology. Trends in Ecology & Evolution 23: 237–244[In

English]. https://doi.org/10.1016/j.tree.2008.02.002

• Ramírez-Albores JE, Bustamante RO, Badano EI (2019) Improved Predictions of the

Geographic Distribution of Invasive Plants Using Climatic Niche Models. PLoS ONE 14:

e0217669[In English]. https://doi.org/10.1371/journal.pone.0156029

• Roy HE, Scalera R, Dunn A, Hesketh H (2016) Invasive species: Control wildlife

pathogens too. Nature 530: 281[In English]. https://doi.org/10.1038/530281d

• Sachs JD, Baillie EM, Sutherland WJ, Armsworth PR, Ash N, Beddington J (2009)

Biodiversity Conservation and the Millennium Development Goals. Science 325: 1502–

1503[In English]. https://doi.org/10.1126/science.1175035

• Sax DF, Brown JH (2000) The paradox of invasion. Global Ecology and Biogeography 9:

363–371[In English]. https://doi.org/10.1046/j.1365-2699.2000.00217.x

• Selçuk AA (2019) A Guide for Systematic Reviews: PRISMA. Turkish Archives of

Otorhinolaryngology 57: 57–58[In English]. https://doi.org/10.5152/tao.2019.4058

• Sher A, Hyatt L (1999) Disturbance and biological invasions: direct effects and

feedbacks. Elsevier[In English]. https://doi.org/10.2307/3246595

• Simberloff D (2003) Confronting introduced species: a form of xenophobia? Biological

Invasions 5: 179–192[In English]. https://doi.org/10.1023/a:1026164419010

• Simberloff D, Martin JL, Genovesi P, Maris V, Wardle D, Aronson J, Courchamp F, Galil

B, Garcia-Berthou E, Pascal M, Pysek P, Sousa R, Tabacchi E, Vilà M (2013) Impacts of

biological invasions: what's what and the way forward. Trends in Ecology & Evolution 28:

58–66[In English]. https://doi.org/10.1016/j.tree.2012.07.013

• Simberloff D, et al. (2019) Impacts of Biological Invasions. Bulletin of the Ecological

Society of America 100: 1–9[In English]. https://doi.org/10.1016/j.tree.2012.07.013

• Szomszor M, et al. (2021) Interpreting Bibliometric Data. Frontiers in Research Metrics

and Analytics 6: 680012.[In English]. https://doi.org/10.3389/frma.2020.628703

• Szomszor M, Adie E (2022) Overton: A bibliometric database of policy document

citations. Quantitative Science Studies 3: 288–297[In English]. https://doi.org/10.1162/

qss_a_00204

• Vallecillo S (2019) Ecosystem Services Accounting-Part II Pilot Accounts For Crop And

Timber Provision, Global Climate Regulation And Flood Control. Publications Office of

the European Union[In English]. https://doi.org/10.1016/j.ecoser.2019.101044

• Vaz AS, et al. (2018) An indicator-based approach to analyse the effects of non-native

tree species on multiple cultural ecosystem services. Ecological Indicators 85: 48–56[In

English]. https://doi.org/10.1016/j.ecolind.2017.10.009

12

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452

https://doi.org/10.1016/j.ecolecon.2004.10.002
https://doi.org/10.1038/s41598-023-32993-8
https://doi.org/10.1007/s40725-020-00129-0
https://doi.org/10.1007/s40725-020-00129-0
https://doi.org/10.1016/j.tree.2008.02.002
https://doi.org/10.1371/journal.pone.0156029
https://doi.org/10.1038/530281d
https://doi.org/10.1126/science.1175035
https://doi.org/10.1046/j.1365-2699.2000.00217.x
https://doi.org/10.5152/tao.2019.4058
https://doi.org/10.2307/3246595
https://doi.org/10.1023/a:1026164419010
https://doi.org/10.1016/j.tree.2012.07.013
https://doi.org/10.1016/j.tree.2012.07.013
https://doi.org/10.3389/frma.2020.628703
https://doi.org/10.1162/qss_a_00204
https://doi.org/10.1162/qss_a_00204
https://doi.org/10.1016/j.ecoser.2019.101044
https://doi.org/10.1016/j.ecolind.2017.10.009


• Vilà M, et al. (2011) Ecological impacts of invasive alien plants: A meta-analysis of their

effects on species, communities and ecosystems. Ecology Letters 14: 702–708[In

English]. https://doi.org/10.1093/wentk/9780199922017.003.0003

• Waage JK, et al. (2005) A New Agenda for Biosecurity. Department for Food, Environment

and Rural Affairs. Agriculture, Environment and Rural Affairs[In English]. https://doi.org/

10.1108/nfs.2002.01732fab.006

• Wagner V, et al. (2017) Alien plant invasions in European woodlands. Diversity and

Distributions 23: 969–981[In English]. https://doi.org/10.1111/ddi.12592

• Walsh JR, Carpenter SR, Vander Zanden MJ (2016) Invasive species triggers a massive

loss of ecosystem services through a trophic cascade. Proceedings of the National

Academy of Sciences 113: 4081–4085[In English]. https://doi.org/10.1073/pnas.

1600366113

• Wilcove DS, Rothstein D, Dubow J, Philips A, Losos E (1998) Quantifying threats to

imperiled species in the United States. BioScience 48: 607–615[In English]. https://

doi.org/10.2307/1313420

13

Author-formatted, not peer-reviewed document posted on 24/07/2025. DOI:  

https://doi.org/10.3897/arphapreprints.e166452

https://doi.org/10.1093/wentk/9780199922017.003.0003
https://doi.org/10.1108/nfs.2002.01732fab.006
https://doi.org/10.1108/nfs.2002.01732fab.006
https://doi.org/10.1111/ddi.12592
https://doi.org/10.1073/pnas.1600366113
https://doi.org/10.1073/pnas.1600366113
https://doi.org/10.2307/1313420
https://doi.org/10.2307/1313420


Figure 1. 

The systematic bibliometric review flowchart.
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Figure 2. 

Selection process flowchart, based on PRISMA.
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Figure 3. 

Number of related papers published on ecology and impacts of invasive species from 2000 to

2023.
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Figure 4. 

Average citations per year.
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Figure 5. 

Graphical  representation  depicting  the  interconnected  relationships  among  frequently  co-

occurring keywords.
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Figure 6. 

Country-level distribution of scientific article production
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