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Invasive alien species are a major driver of global change, impacting biodiversity, ecosystem 
services, and human livelihoods. to document these impacts, we present the Global Impacts 
Dataset of Invasive alien Species (GIDIaS), a dataset on the positive, negative and neutral 
impacts of invasive alien species on nature, nature’s contributions to people, and good 
quality of life. this dataset arises from the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services’ (IPBES) thematic assessment report of this topic. 
Data were compiled from published sources, including grey literature, reporting a direct 
observation of an invasive alien species’ impact. All impact records contain up to 52 fields of 
contextual information and attempt to link impacts to the global standard “environmental 
impact classification for alien taxa” (EICAT) and “socio-economic impact classification 
for alien taxa” (SEICAT). GIDIAS includes more than 22000 records of impacts caused by 
3353 invasive alien species (plants, vertebrates, invertebrates, microorganisms) from all 
continents and realms (terrestrial, freshwater, marine), extracted from over 6700 sources. We 
intend GIDIaS to be a global resource for investigating and managing the variety of impacts 
of invasive alien species across taxa and regions.

Background & Summary
Invasive alien species (IAS) are defined by the International Union for Conservation of Nature (IUCN) as species 
introduced by humans to places outside their natural range and that have negative impacts on native biodiver-
sity, ecosystem services or human economy and well-being1. Not all alien species have documented negative 
impacts and thus are considered as invasive; some alien species have impacts that can be positive for some native 
species or for people. Globally, about 40,000 species from all taxonomic groups and realms have known alien 
populations2, a trend predicted to increase by 36% globally over the next 30 years3. Introduction rates of alien 
species to regions in which they never previously occurred increased steadily over the last centuries and have 
now reached an unprecedented yearly global rate of approximately 200 newly documented alien species4. About 
25% of the first records of alien species in a given country or territory consist of species that have never been pre-
viously documented as alien in any part of the world5, underscoring the difficulty of predicting and mitigating 
their impacts when there is no prior data or global experience to guide management efforts.

It remains crucial to investigate, understand, and, wherever feasible, anticipate the impacts that these species 
have on recipient ecosystems and society6. This task is particularly challenging due to the complex and mul-
tifaceted nature of these impacts, which can vary largely across taxonomic, ecological, and societal contexts. 
Here, we use the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) 
conceptual framework as a model of interactions between nature and people7,8 to address the impacts of inva-
sive alien species. One approach to classify impacts is by considering how biological invasions modify nature, 
nature’s contributions to people, and good quality of life9. Impacts might range along a continuum from nearly 
indiscernible to large and widespread changes. While some impacts might be detrimental to native biodiver-
sity or people (negative impacts), others might be beneficial (positive impacts10,11). Appreciation of the extent, 
direction, and intensity of impacts is essential for prioritising appropriate policy and governance responses to 
biological invasions.

Recognizing this need, we present the Global Impacts Dataset of Invasive Alien Species (GIDIAS), a global 
dataset of 22865 records including impacts of invasive alien species on nature, nature’s contributions to peo-
ple, and good quality of life (see below for definitions). Records include positive and negative impacts, neutral 
impacts (studies were carried out, but no impacts were documented), non-directional impacts (i.e., change 
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without detriments or benefits for native species or people), and finally, some records of alien species where no 
studies were found that assessed their impacts (indicating data gaps). Records cover 3353 invasive alien species 
from all major taxa (plants, vertebrates, invertebrates, microorganisms) and all continents and realms (terres-
trial, freshwater, marine). The data were compiled to serve as robust evidence for the global assessment report 
on invasive alien species by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services2,9.

types of impact. The impacts of alien species are generally defined as changes to an ecosystem (i.e., impacts 
to nature) or socio-economic system (i.e., nature’s contribution to people and good quality of life). Impacts to 
nature, or ‘ecological impacts’, are defined as measurable changes to the ecological properties of the recipient 
ecosystem12. This implies that all alien species have the potential to cause impacts, even when not yet forming 
established populations or being widespread over larger areas, simply by their presence and integration into the 
ecosystem. These changes can occur at all levels of ecological complexity. Thus, impacts can be measured at the 
level of an organism (e.g., changes in survival, growth, reproduction), a population (e.g., changes in abundance, 
density), a community (e.g., changes in species richness, evenness, composition, trophic structure), or an ecosys-
tem (e.g., changes in physical, chemical and structural habitat properties, nutrient and water cycling, decompo-
sition rates, energy flow).

Nature’s contribution to people (NCP) is a framework that builds on the ecosystem service concept but 
places ecosystem services within the context of broad and diverse socio-cultural connections between people 
and nature8, such that nature makes contributions to people through material, regulating and non-material 
ways. IPBES describes 18 categories of nature’s contribution to people8, which range from the provision of mate-
rials, including energy, food and medicines, through to regulation services such as pollination, habitat creation 
or regulation of water quality, and finally non-material contributions such as opportunities for learning or sup-
porting identities (Table 1). Invasive alien species may alter these contributions to people in positive or negative 
ways. Impacts to nature’s contributions to people can be positive, e.g., increase in food availability (NCP 12), 
protection from erosion (NCP 8), as well as negative, e.g., exacerbating fire hazards (NCP 9), soil erosion (NCP 
8), allergenic pollen, zoonotic diseases, poisoning and envenomation (all NCP 10)13.

Good quality of life refers to the determinants of human well-being14. Good quality of life has different con-
stituents, which can be classified as material and immaterial assets for people (e.g., the provisioning of food and 
energy; security; health; good social relations; and freedom of choice and action). Each constituent of good qual-
ity of life is vulnerable to alteration by invasive alien species, positively and negatively, which can affect peoples’ 
lives and their preferred activities15,16. In GIDIAS, impacts on good quality of life are assessed and measured by 
observed changes in people’s health and activities rather than changes in environmental properties that could be 
inferred to pose a health risk, for example. Our approach to assessing impacts on good quality of life is adopted 
from the Socio-Economic Impact Classification for Alien Taxa (SEICAT) approach15.

The dataset distinguishes between impacts on nature, nature’s contributions to people, and good quality of 
life: impacts on nature refers to impacts on native species, communities, and ecosystem properties; impacts to 
nature’s contribution to people refers to the change in ecosystem contributions to people, measured in changes 
to environmental or social parameters, but not how people are consequently affected; and impacts to good 
quality of life are measured as changes to people’s activities and health. As is apparent, there may be connections 
between impacts to nature, nature’s contribution to people, and good quality of life, and this dataset might pro-
vide a foundation for exploring the more complex impacts of invasive alien species across types rather than in 
isolation.

Directionality of Impacts. Impact directionality (i.e., whether impacts of invasive alien species are assessed 
as ‘negative’ or ‘positive’) is partly grounded in subjective perceptions embedded within economic, cultural, and 
social contexts11. Perception of impacts as positive or negative depends on value systems, and values can vary 
across or even within the same economic, cultural, and social contexts17. For instance, the perception of whether 
nature or its elements are harmed or benefited can differ significantly among people. Therefore, a clear definition 
of the entities being evaluated (e.g., native species, people) and the metrics used to assess impact direction and 
magnitude are crucial for accurately interpreting the changes caused by alien species11. To provide clarity amidst 
these varying perceptions, this dataset defines the impacts of alien species on nature as negative when a native 
species suffers disadvantage, following the Environmental Impact Classification for Alien Taxa (EICAT) first 
designed by Blackburn et al.18 and later endorsed as global standard by the IUCN19. Impacts on nature are defined 
as positive when a native species benefits from ecosystem changes due to the introduction of an invasive alien spe-
cies20. Details on EICAT classification, including positive impacts, are given in Supplementary Materials 1. Note 
that not all ecosystem changes caused by invasive alien species can be assigned a clear directionality. For example, 
abiotic characteristics of ecosystems (e.g., changes in soil or water chemistry, structural complexity) can increase 
or decrease due to the impacts of an invasive alien species, but assigning a direction (positive or negative) is not 
always straightforward. This is because these changes might have varying consequences for different native spe-
cies. Moreover, the same abiotic ecosystem change can sometimes be quantified as either an increase or a decrease 
of an indicator (e.g., an increase in the concentration of hydrogen ions (H+) is equivalent to a decrease in the pH 
value). To address this complexity, impacts describing abiotic changes in ecosystem characteristics are classified 
as negative or positive only when there is documented evidence of their consequences, specifically whether they 
harm or benefit native species. However, when the consequences of such abiotic changes were studied but cannot 
be linked to a measurable benefit or harm to native species, the impacts are classified as ‘neutral’. By including 
neutral impacts, the dataset acknowledges impacts where the directionality of change remains ambiguous, ensur-
ing a more comprehensive representation of the diverse effects invasive alien species can have on ecosystems.
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Biological invasions can provide benefits or harm to people, which determines the directionality of impacts 
on nature’s contributions to people and good quality of life. Directional changes in nature’s contributions to peo-
ple, i.e., increases or decreases of the measured parameters, may be positive or negative for people. For this data-
set, positive impacts on nature’s contributions to people are documented as an increase in services or a decrease 
in disservices, whereas negative impacts would do the opposite13. By contrast, for this dataset, directionality in 
good quality of life is assessed according to SEICAT by changes in peoples’ activities or health through constitu-
ents of human well-being15. Positive impacts are assigned when people benefit from alien species, and negative 
when people are harmed. Details on SEICAT classification are given in Supplementary Materials 1.

Context-dependency of impacts: including additional variables. In addition to the core aim of col-
lating data on multiple types of impacts and their directionality, we aimed to achieve global coverage of impacts 
across all continents, major ecosystem realms (terrestrial, freshwater, marine), and all major taxonomic groups 
of invasive alien species (plants, vertebrates, invertebrates, microorganisms). Within this framework, we aimed 
to record related attributes that would facilitate addressing emerging questions of biological invasions and allow 
the exploration and testing of the context dependency of impacts. Thus, where available, we documented for each 
impact record information about the impact location (e.g., whether the location was on an island or in a protected 
area, the habitat types) and the native species affected. We also collected bibliometric and methodological data, 
e.g., on the source language, source type (e.g., peer-reviewed, grey literature), and study type (e.g., observational, 
experimental, field-based, laboratory). These data are valuable for analyses on data coverage and gaps. Certain 
fields were standardised across the dataset, while others - such as the original text from the source document - 
were retained as free text, enabling end users to refine and explore the data further for their specific objectives 
(Supplementary Materials 2).

Methods
Protocols for search strategies and a standardised data recording template were developed during an in-person 
meeting of assessors in August 2019 before data collection began, which was used amongst all assessors. 
Continuous standardisation of the search strategy and recording template across assessors occurred during 
eleven additional online meetings between October 2019 and September 2021. Data searches were conducted 
by 114 assessors working in collaborative groups, conducting searches in 16 languages, resulting in 37 separate 
datasets (Supplementary Materials 3). Data standardisation and removal of duplicates (described below) led to 
22865 impact records in the final, merged dataset (Fig. 1).

Detailed description of the data gathering. Literature searches were conducted at the global level for 
impacts of all invasive alien taxa in the marine realm, and globally for specific invasive alien taxonomic groups 
where global reviews existed (e.g. birds21,22; ants23; amphibians24; ungulates25). In addition, literature searches 
were carried out separately for different regions of the world covering multiple invasive alien taxa in the fresh-
water and terrestrial realms. Broad regions were defined as Americas, Asia Pacific, Europe and Central Asia, and 
Africa (Fig. 1), and within each region many subregions were defined and covered, including searches in multiple 
languages. In each region, specific taxa were assigned to different authors (based on their expertise in that region 
and taxon), thus generating literature searches by region/taxa combinations (Supplementary Materials 3). All 
literature searches were conducted between September 2019 and April 2021.

Nature’s contributions to people Material Non-material Regulating

NCP 1: Habitat creation and maintenance X

NCP 2: Pollination and dispersal of seeds and other propagules X

NCP 3: Regulation of air quality X

NCP 4: Regulation of climate X

NCP 5: Regulation of ocean NCP acidification X

NCP 6: Regulation of freshwater quantity, location and timing X

NCP 7: Regulation of freshwater and coastal water quality X

NCP 8: Formation, protection and decontamination of soils and sediments X

NCP 9: Regulation of hazards and extreme events X

NCP 10: Regulation of detrimental organisms and biological processes X

NCP 11: Energy X (X)

NCP 12: Food and feed X (X)

NCP 13: Materials, companionship and labour X (X)

NCP 14: Medicinal, biochemical and genetic resources X (X)

NCP 15: Learning and inspiration (X) X

NCP 16: Physical and psychological experiences (X) X

NCP 17: Supporting identities (X) X

NCP 18: Maintenance of options X X X

Table 1. Nature’s contributions to people (NCP) and their contribution to material, non-material and 
regulating services (after Diaz et al.8).
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Four main search strategies were used within each region/taxon combination: checklist, broad, snowballing 
and/or use of existing reviews (the specific search strategies for each region/taxon combination are detailed 
in Supplementary Materials 3). All searches followed the EICAT search protocol from the IUCN19, which is 
generic enough to capture impacts on nature, nature’s contributions to people, and good quality of life. Some 
flexibility was permitted for each search guided by the assessor’s expertise in the specific region/taxa combi-
nation (Supplementary Materials 3). Searches were conducted across a range of search engines (e.g., Web of 
Science WOS; Google Scholar; Scopus) that primarily covered scientific published literature (peer-reviewed) 
but through snowballing (see below) and addition of general search engines (e.g., Google) led to the inclusion 
of other source types (grey literature).

For some region/taxa combinations, searches started with a checklist of alien species in a region. For each 
invasive alien species on the list and each region, the scientific and common name(s) of the focal invasive alien 
species was searched in combination with standardised search strings of “alien” and its most common syno-
nyms (e.g., non-native, exotic, non-indigenous, invasive). Regional lists of invasive alien species included coun-
try lists, e.g., from the Global Register of Introduced and Invasive Species (GRIIS26), European Alien Species 
Information Network (EASIN27) or the National Invasive Species Information Center (NISIC, https://www.
invasivespeciesinfo.gov) for the United States of America. Other searches used a broad strategy, whereby stand-
ardised terms as above were used in combination with “impact” and defined taxonomic groups or local regions 
rather than searching for each alien taxon individually. Broad searches included additional terms for impacts 
on nature’s contributions to people or good quality of life (e.g. “food”, “health”). References cited within the 
sources revealed by the first two search strategies were also included if relevant. This procedure is known as 
snowballing and included a range of sources not restricted to peer-reviewed literature, including theses, govern-
ment reports, videos, and indigenous and local knowledge sources (source types were recorded in the dataset). 
Finally, some existing reviews found during the searches contained compiled datasets of references to primary 
sources of observed impacts of specific alien taxa or regions (e.g.28,29). Only sources containing direct observa-
tions of impacts were selected; potential, extrapolated, or modelled impacts were not recorded. Note that the 
same source can have descriptions of multiple impact records.

Each impact record refers to an invasive alien species in peer-reviewed or grey literature that a) causes at 
least one type of impact on nature, nature’s contributions to people, or good quality of life at a location and point 
in time, or b) had direct observations testing for impact but no impact was found (neutral or non-directional 
- often the case with measurements of ecosystem parameters), or c) where a checklist search strategy was used, 
and the species was documented as an alien species but no impact was found in the literature. We are aware that 
records of neutral impacts are not comprehensive to the same extent for all region/taxa combinations in our 
dataset because search strategies were not specifically looking for studies of neutral impacts. Thus, care must be 
taken in the interpretation and use of neutral impacts in statistical analyses. However, we included them because 
we foresee/anticipate that neutral impacts will be modified in future updates of this dataset and to highlight 
current knowledge gaps.

Impact magnitudes. For each impact record, we assigned impact magnitudes to nature, nature’s contribu-
tions to people, and good quality of life, if applicable. Magnitudes for negative impacts on nature follow the EICAT 
system from the IUCN19 in four levels, namely: no impact found (level 0); impacts on performance of native 
individuals (level 1 impacts); population declines (level 2 impacts); local or global extinctions (level 3 impacts). 
Magnitudes for negative impacts on good quality of life are classified according to the SEICAT approach15 in four 
levels, namely: no impact found (level 0); human activities are more difficult (level 1 impacts); some people stop 
certain activities (level 2 impacts); and an activity is locally abandoned (level 3 impacts). Positive impacts on 
nature (native species) or good quality of life are not assigned a magnitude in the dataset. There is no standardised 
methodology for classifying impact magnitudes on nature’s contributions to people since these can be measured 
with various indicators. We include nature’s contributions to people’s impact magnitudes as free text descriptions 
to allow dataset users to evaluate the information for their purposes. Positive and negative impacts of the same 
invasive alien species at the same location and time on different entities (e.g., native species, groups of people) are 
reported separately in GIDIAS.

Data recording. For each impact record, we extracted data from sources for the following variables 
(Supplementary Materials 2):

•	 Information about the invasive alien species, including its scientific name, its taxonomic classification accord-
ing to the Global Biodiversity Information Facility (GBIF, https://www.gbif.org), its functional group, and its 
native range (if known);

•	 Information about the assessor and the data source, including the bibliographic reference and/or the digital 
object identifier (DOI); text excerpt describing the impact; year of reference; year of impact (if known); lan-
guage of the source; type of source; and methodology used to infer the impact;

•	 Information about the impact location, including the IPBES region in which the impact was observed; the 
country (or sub-region for large countries or if the location was spatially disconnected from the main country 
area); whether the impact was on an island (yes,no) and/or in a protected area (yes,no); realm; the habitat type 
(classified as IPBES unit of analysis); and the spatial scale at which the impact was described;

•	 Information about the impact on nature, including the affected native species; affected ecosystem property; 
investigated level of organisation; EICAT mechanism; impact direction; impact magnitude; and whether or 
not the impact led to a global extinction of a native species;

•	 Information about the impact on nature’s contributions to people, including details of the category of nature’s 
contributions to people impacted (see Table 1); impact direction; and impact magnitude;

https://doi.org/10.1038/s41597-025-05184-5
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•	 Information about impacts on good quality of life, including the affected constituents of well-being; impact 
direction; impact magnitude; and whether the impact is relevant for indigenous people and local communi-
ties (IPLC).

Each impact record received a consecutive number (row number) and a unique identification indicating the 
original dataset (usually a region/taxon combination) it originated from (uniqueID).

Data standardisation and merging to produce final dataset. Production of the final impacts 
dataset involved five stages of data standardisation and validation: Step 1: preparing individual datasets as 
machine-readable files and merging 37 datasets in R Statistical Software (https://www.R-project.org, version 
4.3.1); Step 2: standardising variables; Step 3: removing duplicates (i.e. the same impacts recorded independently 
by different assessors); Step 4; joining with approved GBIF taxonomy; Step 5: validation by different members of 
the core author team (i.e. SB, ERC, MC, PC). No novel code was developed during the data gathering, merging, 
or validation stages. Cleaning and merging tasks were carried out with standard functions available, including R 
packages tidyverse30, janitor (https://cran.r-project.org/package=janitor), and readr (https://cran.r-project.org/
package=readr). Steps 1–3 are described here, for Steps 4-5 see “Technical Validation”.

Steps 1&2: All 37 input datasets were converted from Excel to CSV files, which involved standard data cura-
tion tasks (e.g., harmonising variable names, removing commas). All input datasets were then merged into one 
dataset, and each variable was assigned standard factor levels for those variables with predefined levels (see 
Supplementary Materials 2; e.g. affected nature’s contribution to people, type of source); and free text for all 
other variables (see Supplementary Materials 2; e.g. text excerpt, methodology details). The variables of ‘unit 
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of analysis’ (referring to habitat type), ‘affected nature’s contributions to people’, and ‘affected constituent of 
well-being’ were retained as entered and additionally converted to binary factors of each level in wide dataset 
format (i.e., TRUE, FALSE) to facilitate analysis, particularly as some impact records could occur across multiple 
levels of these variables (i.e., affects multiple habitat types).

Step 3: Given that some literature searches were global and others regional and were carried out inde-
pendently by different assessors, we checked the dataset for duplicate records of the same impacts from the 
same source. Suspected duplicates were identified by comparing the reference, year, and other core variables 
across different assessors and then manually checked by the core author team. Confirmed duplicates were then 
removed from the dataset.

Data records
The GIDIAS impacts dataset, metadata and a document containing the Supplementary Materials are stored on 
Figshare31.

The dataset is provided in a machine-readable CSV file, with special language characters retained where used 
(UTF-8 format). The dataset is also provided in Excel format. Metadata is provided in Excel format, including 
descriptors for each variable.

technical Validation
Standardised, reliable, and unbiased collection of impact data was ensured by splitting the world into continental 
regions, including some further sub-regions, and further into the major taxonomic groups (plants, vertebrates, 
invertebrates, microorganisms), so that a breadth of region/taxon combinations were covered. More than 100 
assessors provided impact data according to their specific regional and taxonomic expertise. To mitigate indi-
vidual subjectivity, all datasets were cross-checked for adhering to the standardised notations agreed upon in 
the data collection template (see metadata) by at least one member of the core author team (SB, ERC, MC, PC) 
and who was not involved in the gathering of the specific dataset and corrected if necessary. The quality of 
impact classification also benefited from using global standards (IUCN EICAT, SEICAT) that are also recom-
mended by the Convention on Biological Diversity (CBD) at their latest Conference of Parties meeting (https://
www.cbd.int/documents/CBD/COP/16/L.4). The data search process followed international guidelines by the 
IUCN, which are based on guidelines from the Collaboration for Environmental Evidence (https://www.envi-
ronmentalevidence.org/information-for-authors). Searches within several major bibliographic resources and in 
16 languages ensured that the collected sample represented the current level of knowledge to the greatest extent 
possible.

Standardising invasive alien species taxonomy. Scientific names of invasive alien species were 
recorded as assessors found them reported in the resources (IAS.Species.Name) and thus contained synonyms 
and outdated names. We cross-checked all names with the Global Biodiversity Information Facility (GBIF) back-
bone taxonomy using the rgbif package in R (version 3.8.0, https://cran.r-project.org/package=rgbif). We selected 
accepted names and exact matches where possible, but if not successful, we checked accepted names among 
synonyms with exact matches and checked accepted names using fuzzy matching with high confidence (>97) 
to account for minor spelling errors. The remaining unresolved entries were spelling errors where we added the 
correct information manually (339 of 3354 taxa).

Four different members of the author core team (SB, ERC, MC, PC) and an external colleague (Dr. H. 
Seebens, University of Giessen, Germany) checked the dataset separately to identify duplicates, check binary 
variables compared to original columns (which were retained for comparison), and check the standardised levels 
of variables. The responsible assessor from each dataset was asked to check their dataset for duplicates that were 
identified, which involved going back to original sources and checking data had been entered in a standardised 
way and checking that the final merged dataset contained the same information as the local dataset provided by 
the assessor.

Coverage. The GIDIAS has 22865 impact reports, including 13221 impacts on nature, 7232 impacts on 
nature’s contributions to people, and 3302 impacts on good quality of life (Table 3). Note that the same invasive 
alien species can affect multiple impact types (Nature, Nature’s Contributions to People, Good Quality of Life) 
at the same location and point in time. The GIDIAS includes impact reports from 172 of all 195 countries (total 
country coverage 88%). The highest coverage is for African and North American countries (96% and 91% cover-
age, respectively) while the lowest coverage is for Oceanian countries (64%) (Table 2).

Most impact records are from Europe and Central Asia (7865), the Americas (7806), and the Asia-Pacific 
region (5338), while fewer records are documented from Africa (1719), and only 6 impact records from the 
Antarctic. 131 impacts were not assigned to a region because they either concern alien species without any 
impact reports or had impacts in multiple regions. In all regions, most impacts are recorded from the terrestrial 
realm (Fig. 1), but aquatic realms are represented with several hundred impact records in each region. All major 
taxonomic groups are well represented in all regions, except the microorganisms and the Antarctic region which 
are understudied (Table 3).

Usage Notes
When interpreting invasive alien species’ impacts, care should be taken to examine them in a comprehen-
sive manner, addressing nature, nature’s contributions to people, good quality of life, and their directionality. 
Reporting all types of impacts separately, both positive and negative, allows a more nuanced and detailed foun-
dation from which to then synthesise trends32, rather than tallying or calculating “net impacts” as baseline data, 
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which may mask impacts on certain societal or environmental components. For example, economic benefits are 
often gained by a small sector of society, while costs, often long-term ones, are borne by the wider public33–35.

When using the dataset to search for recorded impacts, first ensure the dataset is filtered for records with at 
least one impact (i.e. filled impact fields for either nature, nature’s contribution to people or good quality of life), 
as there are some alien species that were searched during the checklist strategy where no impact was found, and 
still remain part of the dataset (615 out of 22865 records), or some alien species for which a neutral impact was 
recorded, or no directionality was recorded (e.g. ecosystem properties).

Code availability
No custom code was used.
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