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ABSTRACT

We contend that the exclusive focus on the English language in scientific research might hinder effective commu-
nication between scientists and practitioners or policy makers whose mother tongue is non-English. This barrier
in scientific knowledge and data transfer likely leads to significant knowledge gaps and may create biases when
providing global patterns in many fields of science. To demonstrate this, we compiled data on the global eco-
nomic costs of invasive alien species reported in 15 non-English languages. We compared it with equivalent
data from English documents (i.e., the InvaCost database, the most up-to-date repository of invasion costs glob-
ally). The comparison of both databases (~7500 entries in total) revealed that non-English sources: (i) capture a
greater amount of data than English sources alone (2500 vs. 2396 cost entries respectively); (ii) add 249 invasive
species and 15 countries to those reported by English literature, and (iii) increase the global cost estimate of
invasions by 16.6% (i.e., US$ 214 billion added to 1.288 trillion estimated from the English database). Additionally,
2712 cost entries — not directly comparable to the English database — were directly obtained from practitioners,
revealing the value of communication between scientists and practitioners. Moreover, we demonstrated how
gaps caused by overlooking non-English data resulted in significant biases in the distribution of costs across
space, taxonomic groups, types of cost, and impacted sectors. Specifically, costs from Europe, at the local scale,
and particularly pertaining to management, were largely under-represented in the English database. Thus,
combining scientific data from English and non-English sources proves fundamental and enhances data
completeness. Considering non-English sources helps alleviate biases in understanding invasion costs at a global
scale. Finally, it also holds strong potential for improving management performance, coordination among experts
(scientists and practitioners), and collaborative actions across countries. Note: non-English versions of the

abstract and figures are provided in Appendix S5 in 12 languages.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

English is the language that dominates scientific publications in
peer-reviewed journals in all research fields (O'Neil, 2018). However,
in recent years there has been an increasing recognition of the impor-
tance of non-English literature for filling knowledge gaps, expanding
the scientific knowledge base and successfully complete global pictures
in multiple facets of science (Salager-Meyer, 2008; Amano et al., 2016;
Hartling et al., 2017). Despite its importance, non-English literature re-
mains largely underutilized by most researchers due to the language
barrier that impedes understanding of the published materials, in addi-
tion to the lower accessibility to these sources (Ito and Wiesel, 2006;
Lazarev and Nazarovets, 2018; Tao et al., 2018).

Knowledge gaps due to neglecting non-English literature are partic-
ularly severe for studies covering topics in ecology and biodiversity. In-
deed, many geographic regions still remain highly underrepresented in
the English ecological literature, simply because they lie in areas where
mother tongues are not English (Di Marco et al., 2017; Hickisch et al.,
2019; Nufiez et al.,, 2019). For example, it is known that directionality
in transboundary research is extremely unbalanced, with English-
speaking countries (e.g., USA, UK, Australia) dominating over non-
English speaking regions, such as francophone Africa or Latin America

(Verde Arregoitia and Gonzalez-Sudrez, 2019). Additionally, non-
English knowledge from countries where English is not an official lan-
guage is largely under-utilized, since it is not always accessible to the
international scientific community, which undervalues the relevance
of local expertise (Fazey et al., 2005; Zenni et al., 2017). Thus, re-
searchers are geographically biased, which limits our understanding of
global ecological patterns (Amano et al., 2016; Bellard and Jeschke,
2016). Researchers that are non-native English speakers might prefer
to publish part of their work in their native language or in local journals
(Verde Arregoitia and Gonzalez-Suarez, 2019; but see Nufiez and
Pauchard, 2010). While this maximizes local or national impact, it re-
stricts the scope of their results to the scientific community and popular
press globally, and thereby decreases opportunities for sharing experi-
ences, novel ideas, observations or methodological advances (Nufiez
et al., 2019). The value of accounting for data and results beyond just
those made available in English has also been recently recognized for
global meta-analyses (Konno et al., 2020).

In applied sciences, such as conservation biology or applied ecology,
language is an essential factor for the transfer of knowledge and prac-
tices at different spatial scales, from global to local and vice versa. Lan-
guage barriers are among the top obstacles to the use of science in
policy, also negatively affecting the interaction between scientists and
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practitioners (Rose et al., 2018). On the one hand, scientific information
is not always correctly transferred to practitioners, local managers, and
policy makers, and this may be exacerbated if the relevant English pub-
lications cannot be accessed or if their formats are unusable (Rose et al.,
2018). As an example, the prevalence of English as a primary publica-
tion language limited the use of scientific information by directors of
protected areas in Spain (Amano et al., 2016). On the other hand,
knowledge produced locally, beyond academic institutions, is not fully
transferred to the international scientific community. For example,
Verde Arregoitia and Gonzalez-Suarez (2019) showed that one quarter
of presenters from non-academic institutions (i.e., government entities,
private foundations, NGOs, or civilian groups) at the 25th International
Congress of Conservation Biology, published their work slower and less
often than presenters from academia. Even if in that case presenters
interacted in English, the knowledge produced outside academia adds
to the language gap. This observation is reinforced by the low priority
of non-academic stakeholders in having their findings published in
the scientific literature. While English literature is characterized by a
higher number of citations (Di Bitetti and Ferreras, 2017), a significant
amount of data is compiled in reports that are not further published.
For instance, local authorities may collect and report biodiversity re-
lated information in order to meet their environment and biodiversity
management targets. As the information is intended for local stake-
holders, most often non-researchers, the country's language is often
used in these reports. These issues highlight the need to find ways
that foster increased communication and collaboration among stake-
holders and across regions, in order to favor the extrapolation of applied
management strategies from one region to others (Nuifiez et al., 2019).

In invasion biology, a global synthesis in the field has acknowledged
the gaps of using only English literature (Lowry et al., 2013). Moreover,
it is well-known that there is a strong geographical bias, partially caused
by omitting non-English literature (Nufiez and Pauchard, 2010; Bellard
and Jeschke, 2016). There is a misleading view of how non-English
speaking countries are currently dealing with invasions: Zenni et al.,
(2017) showed how non-English literature reporting world leading ef-
forts was internationally largely ignored, most likely due to well
established expert scientific communities of biological invasions
pertaining to English speaking countries. Hence, our objective here
was to assess the potential gaps and biases in data compiled exclusively
from sources written in English. To this end, we used InvaCost, a re-
cently published database that synthesizes the reported economic
costs of biological invasions worldwide (N = 2419 cost entries;
Diagne et al., 2020a). Diagne et al. (in press) explored the distribution
of these costs across space, taxa, and types of expenditure over time,
and found that invasions cost a minimum of US$1.288 trillion (2017
US dollars) from 1970 to 2017 globally. Beyond these results, the au-
thors also found large geographical data gaps, with few data outside
North America, Europe, and Australia/New Zealand, and the majority
of source documents being scientific peer-reviewed articles. In this
sense, InvaCost (hereafter English database) for now consists of English
sources exclusively. It is very likely that the studies on economic costs
are not as rare as usually admitted, and that this preconception comes
from a focus on English sources. In addition, not considering non-
English sources can bias economic assessments, and hinder analyses
that inform prioritization and expenditure on the management of inva-
sive species.

We performed a data search in non-English languages, to compare it
with the English database. We focused mainly on the most widely spo-
ken languages, or the ones where we assumed that reports of economic
costs of biological invasions could be found, such as Bengali, Chinese,
French, or Spanish. By comparing the non-English and English data,
we aimed: (i) to show how much more cost data we were able to cap-
ture when considering non-English languages (i.e., the gaps of consider-
ing only English documents), and (ii) to detect the magnitude and type
of costs that were missing from the English literature (i.e., the bias pro-
duced when only considering English documents).
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2. Methods
2.1. Data searching methods

We searched costs associated with biological invasions in 15 non-
English languages by native speakers (Table 1). Following the method-
ology used to compile the English database (Diagne et al., 2020a), we
used two complementary approaches for collating cost information.
First, we performed a standardized literature search using three online
bibliographic sources successively: ISI Web of Science platform (WoS
hereafter; https://webofknowledge.com/), Google Scholar database
(https://scholar.google.com/) and the Google search engine (https://
www.google.com/). In the WoS, we used the same search string as
those used for the English database, and used the “language” option to
retrieve results for each non-English language (Appendix S1). This stan-
dardized search method was the only one that was exactly comparable
to the methodology used in the English database (Diagne et al., 2020a).
Search strings used in Google and Google Scholar were unavoidably
slightly different in each language, which was due to inherent linguistic
differences and methodological constraints in Google engines
(Haddaway et al., 2015; Appendix S1). Second, similar to the English da-
tabase, albeit more targeted, an opportunistic search was carried out in
each language (Appendix S1). This included (i) searching web pages of
national institutions, NGOs, and other organizations, (ii) seeking specific
literature databases of the countries/languages considered, and (iii)
contacting official national managers or researchers that could provide
cost data.

Data were retrieved until May 2020 (Angulo et al., 2020; doi:https://
doi.org/10.6084/m9.figshare.12928136). All data were compiled using
the same structure as the English database (Diagne et al., 2020a; Appen-
dix S2). Briefly, the database consisted of about 40 columns with four
types of information: raw and standardized cost estimates; characteris-
tics of data source documents (e.g., type of document, authorship, title,
year); taxonomic classification of the invasive alien species for which
costs were given; and cost characteristics (e.g., impacted sector, type
of cost, spatial and temporal coverage, type of environment in which
the cost occurred). We followed the procedures described in Diagne
et al. (2020a) to screen for duplicates within the non-English database
entries and against the English entries, as costs reported in non-
English could have been the source of costs reported in English; in
which case, exact cost entries were removed. Whenever possible and
to ensure validity, each document was checked independently by two
co-authors (i.e., all languages except Ukrainian and Greek). Cost stan-
dardization to 2017 US Dollars ($) also followed Diagne et al. (2020a).

2.2. The non-English database and comparability to the English database

Given that the non-English search was performed more recently
than the English one (data for the English database - original version

Table 1
Number of cost entries (Entries) and documents (Docs) for each language in the non-English
database. The four Indian languages are Hindi, Tamil, Telugu and Bengali.

Languages Entries Docs
Arabic 0 0
Chinese 117 33
French 1148 55
German 47 5
Greek 10 6
Indian languages (4) 0 0
Japanese 328 22
Portuguese 34 21
Russian 89 4
Spanish 3289 97
Dutch 50 15
Ukrainian 100 98
Total 5212 356
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of the InvaCost database; Diagne et al., 2020a - was retrieved up until
December 2017) and the search methods were slightly different, we
consider that the two databases could not be fully compared. Thus, we
divided the non-English database into two datasets (Fig. 1): one con-
taining exclusively costs gathered from documents published before
2018, which could be quantitatively compared with the English data-
base (hereafter called “comparable dataset”); and another one contain-
ing data from documents published after 2017 as well as unpublished
data obtained from expert requests (i.e., that was not quantitatively
comparable to the English database; hereafter called “non-comparable
dataset”).

Although most documents from the English database were pub-
lished before 2018, we also extracted an “English comparable dataset”
in which the few cost entries from unpublished documents or materials
published after 2017 were removed (Fig. 1).

2.3. The effect of the proportion of English speakers on the number of costs

We analyzed the correlation between the numbers of cost entries of
each non-English language per country and the proportion of English
speakers per country. To do so, we used the complete non-English data-
base. The number of entries was log10 transformed. We obtained data
for the proportion of English speakers for 26 countries from Amano
and Sutherland (2013) and Eberhard et al. (2020). Amano and
Sutherland (2013) obtained the total number of speakers of English as
the first or second language from four different sources - including a
previous version of Eberhard et al. (2020) -, related it to the national
population, and used the maximum value obtained for each country.
When no data was available in Amano and Sutherland (2013), we re-
ferred to Eberhard et al. (2020). We related the number of entries (log
transformed) to the proportion of English speakers in each country.

2.4. Differences between non-English and English data in cost descriptors

Using only the comparable datasets of both non-English and English
databases, we evaluated the differences between them in three ways.
First, we tested whether the number of entries was different for each
of the following cost descriptors: geographic region and type of envi-
ronment where the cost occurred, spatial scale and impacted sector of
the cost, as well as the type of cost. The original categories of the
“Spatial_scale” column of the English database (Appendix S2) were re-
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assigned to three categories as follows: ‘supranational’ costs
(regrouping the original categories of global, intercontinental, continen-
tal, and regional, i.e., costs estimated for more than one country), ‘coun-
try-level’ costs (estimated for a whole country) and ‘local-level’ costs
(regrouping the original categories of site and unit, i.e., costs estimated
within a country). The original categories of the type of cost of the
English database were re-grouped in three categories: cost related to
‘damage or loss’, cost related to ‘management’, and ‘mixed’ costs when
both costs categories are reported together or when the type of cost
was unspecified meaning that it could not be easily classified under
one or the other category (Appendix S3). For the type of economic
sector, we used the categories: ‘authorities/stakeholders’, ‘agriculture’,
‘health’, ‘environment’, ‘forestry’, ‘public and social welfare’, ‘fishery’;
and we merged mixed categories with ‘diverse/unspecified’. To assess
differences in the taxonomic composition of invasive species between
English and non-English entries, we only used the most represented,
broad categories: the kingdom Plantae for plants and the phyla
Arthropoda, Chordata, and Mollusca for animals. For the purposes of
this analysis, we excluded data assigned to more than one of these
categories.

To perform all of these comparisons, we fitted generalized linear
mixed models with a binomial distribution and a logit link (SAS
Institute Inc., 2018). For this purpose, we added dummy variables
for each category within each of the above cost descriptors, with ‘0’
(when the cost entry was not assigned to a specific category) or ‘1’
(when the cost entry was assigned to a specific category). We con-
sidered each dummy variable as the dependent variable, and
whether they come from the non-English or the English datasets as
the independent variable. Because there could be more than one
cost estimate within a given document (e.g., reporting five cost esti-
mates for a given species in different years, or reporting costs for the
control of five different aquatic species), entries coming from the
same document were not statistically independent. Thus, we in-
cluded the “Reference_ID” (the identification code for each docu-
ment) as a random effect to explicitly model the covariance
structure due to cost entries extracted from the same document
(“repeated_subject” in Proc Genmod).

We also calculated, for each category of the cost descriptors, the per-
centage that the monetary costs of the comparable non-English dataset
represented to the total costs obtained once combining the English and
non-English (comparable datasets) (in 2017 US dollars).

[ | Non-English comparable costs
] Non-English non-comparable costs
L] English comparable costs

3000 3000
- English non-comparable costs
5 |
Q | —
c RU =
g 2000 FR FR 2000
J5
(@]
q_ | N
o
— 1000 1000
0 2 3 0

Fig. 1. Number of cost entries of invasive species in non-English languages and in English (InvaCost database), distinguishing comparable and non-comparable datasets. For each of the
non-English datasets, the number of cost entries by language are represented in the bar diagrams. Languages shown: SP, Spanish; FR, French; JP, Japanese; UA, Ukranian; RU, Russian;
CH, Chinese. For SP and FR, turquoise and magenta bars distinguish entries from Spain and France (turquoise) and entries from Spanish-speaking South American countries and franco-
phone African countries (magenta). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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2.5. Differences in invasive species recorded in both databases

First, we compared invasive species reported in the non-English and
English databases, using both the comparable and the complete
datasets. Specifically, we examined whether species with costs in the
non-English datasets were already included in the English dataset
(shared species), or whether they were only included in the non-
English datasets; and similarly for species with costs in the English
dataset. Since some cost entries were assigned to multiple species si-
multaneously, we obtained the complete list of species having reported
costs, as follows: we expanded all species contained in these cost entries
(in the column “Species”), so that each species was individually consid-
ered. In order to avoid over-estimations, we also removed subspecies or
genus when the corresponding species was present in the same dataset
(e.g., we removed Canis lupus dingo when C. lupus was already present;
we removed Ludwigia sp. if any Ludwigia species, such as L. grandiflora,
was present). When comparing both species lists (non-English and
English), if a genus was present in a list (but the species name was
missing) while in the other list there were one or more than one species,
we considered that only one species was shared between the two
databases (e.g., Rubus sp. appears in the English dataset, while both
Rubus glaucus and R. constrictus do in the non-English dataset; so only
one shared species was counted).

Second, we quantified the contribution of costs reported from spe-
cies in the non-English relative to the English dataset, and graphically
mapped the results. Using only the comparable datasets, we developed
an index that reflects the difference between the number of species by
country in the non-English and English datasets (that is, for each coun-
try, we subtracted the number of species in the English dataset from the
number of species in the non-English dataset). This index is positive
when the number of species in the non-English dataset is higher than
those in the English dataset for that particular country; or negative oth-
erwise. In this analysis, species costs reported for Great Britain, England
and Scotland were considered as belonging to a single country: the
United Kingdom. Additionally, overseas territories are represented in
their main country territory (e.g., Martinique or French Guiana are rep-
resented in France).

3. Results
3.1. The relevance of non-English documents reporting costs

The non-English database includes 5212 cost entries from 356
documents, which covered 10 out of the 15 non-English languages
examined in this study (Fig. 1, doi:https://doi.org/10.6084/m9.
figshare.12928136). Despite our extensive search efforts, we could not
find cost reports in five of the languages we considered. These languages
are Arabic and four languages used in India: Hindi, Telugu, Tamil, and
Bengali. Some documents obtained directly from Spanish official man-
agers were written in two co-official languages: Catalan and Galician.
From the 356 documents collected, 30 were unpublished materials
(N = 1635 cost entries), and 149 documents were published after
2017 (N = 1850). This resulted in a total of 2500 entries that were com-
parable to the English entries (i.e., the comparable non-English dataset)
and 2712 entries were not comparable (Fig. 1). In general, Spanish and
French dominated over the other languages, and mostly Spanish from
Spain (>85%) rather than from Latin American countries, and French
from France (>80%) rather than from francophone African countries.

From the English database, the non-comparable dataset
consisted of 15 cost entries from six unpublished documents
(i.e., “Type_of_material” column: “Unpublished material”) and
eight entries from five documents published in 2018. The English
comparable dataset had therefore 2396 entries from 838 documents.

In relation to the total economic cost, the non-English comparable
dataset resulted in US$ 214 billion (sum of the annual estimated
costs), and when including the non-comparable dataset, the
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contribution from the non-English database resulted in US$ 234 billion.
In comparison, a refined version of the English database led to about US
$ 1.288 trillion, considering either the comparable English dataset or
both comparable and non-comparable English datasets. Thus, consider-
ing non-English data increased the English-based global cost estimates
of invasions by 16.6% (only the comparable dataset) or by 18.1% (the
full non-English database).

3.2. Relationship between the number of cost entries and the proportion of
English speakers

We found a negative relationship between the number of cost en-
tries (log transformed) and the proportion of English speakers per coun-
try (correlation coefficient r = —0.216, N = 26; Fig. 2), suggesting that
countries with a low proportion of English speakers published more in
their native languages. This pattern is highly driven by the Spanish
and French-speaking countries, from where many of our cost entries
originated. European countries followed this trend, with countries
with a higher proportion of English speakers, such as the Netherlands
(68.3%), Germany (44.1%), and Belgium (48.6%) having fewer docu-
ments published in their own language compared with countries with
a lower proportion of English speakers, such as France (24.3%) or
Spain (20.7%). The rest of the countries were grouped as follows:
African countries with a variable range of English speakers, but very
few non-English cost entries, South American countries with an average
number of cost entries and low proportion of English speakers (<10%),
and Asian countries (i.e., China and Japan) with a high number of entries
and a low proportion of English speakers (<0.05%) (Fig. 2).

3.3. Differences in cost descriptors

Compared to the English dataset, the number of entries in the non-
English dataset was significantly higher for European countries, and sig-
nificantly lower for countries from Africa, North and Central America,
and Oceania and Pacific Islands (Fig. 3a, Appendix S4). The number of
entries in the non-English dataset was significantly higher at the local
scale, but significantly lower at the country and global scales compared
to the English dataset (Fig. 3b, Appendix S4). With respect to the envi-
ronment where the cost occurred, the number of cost entries was not
significantly different between the non-English and English datasets
(Fig. 3¢, Appendix S4). The number of entries in the non-English dataset
was significantly higher for the authorities and stakeholders, but signif-
icantly lower for agriculture, forestry, and public and social welfare sec-
tors than in the English dataset (Fig. 3d, Appendix S4). The number of
entries in the non-English dataset was significantly higher for manage-
ment costs, but significantly lower for damage costs than in the English
dataset (Fig. 3e, Appendix S4). Finally, we obtained a significantly
higher number of entries for invasive alien plants in the non-English
dataset while significantly lower entries for Chordata and Arthropoda,
and no difference for Mollusca (Fig. 3f, Appendix S4).

Regarding the differences in the spatial scale of cost entries between
non-English and English comparable datasets, we observed that only
African countries had entries (in French) at the supranational scale
(Fig. S1a). Those costs had a higher proportion than those in the English
database (12% vs. 5.3% respectively). In the English database, the pro-
portion of cost entries at the local scale or at the country level were
very similar (48.5 and 46.2% respectively) (Fig. S1b). Besides African
countries, there were many countries with most entries at the local
scale (e.g., 100% for Spain, Ecuador, and Cuba; >90% for Ukraine,
France, and Belgium); while few countries had costs mostly at the coun-
try level (e.g., >85% for Russia, the Netherlands, and Colombia), or with
a proportion of costs more equally distributed between the country and
the local scale (e.g., Chile: 60 vs. 40%; Argentina: 72 vs. 28%; or
Germany: 76 vs. 23% respectively) (Fig. S1a).

Concerning the cost figures, we observed that non-English economic
costs were very important at the geographic level for South America,
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and at the taxonomic level for invasive alien plants (Fig. 3). Costs for
South America constituted 53.7% of the total non-English cost and 56%
when comparable non-English and English costs were combined
(Fig. 3g). Non-English costs were also relatively higher at the local
scale (US$ 24 billion, Fig. 3h), for Chordata (US$ 28 billion, Fig. 31),
when occurring in semi-aquatic environments (US$ 1.5 billion, Fig. 3i),
and when spent by authorities and stakeholders (US$ 11 billion,
Fig. 3j). Costs for invasive plants in non-English amounted to US$ 120
billion, which constituted 67.2% of the total non-English costs, and 31%
when non-English and English costs were combined (Fig. 31).

3.4. Differences in invasive alien species recorded in both databases

The comparable and non-comparable datasets of the English
database had the same species lists. In the non-English database, the
non-comparable dataset had a higher number of species than the
comparable dataset, resulting overall in more species being listed in
the non-English than in the English database. The species lists of the
two comparable (English and non-English) datasets shared only 19%
of species, and species brought up by the search in non-English
languages represented 44% of the total (249 out of 569 species;
Fig. 4a). When considering the full non-English database (comparable
and non-comparable datasets), the percentage of shared species
remained 19%, but amounted to 54% for species reporting cost only in
non-English languages (384 out of 705 species; Fig. 4b).

The difference in species per country between non-English and
English datasets varied from —102 to 132 species. Positive values repre-
sent more species in the non-English dataset, which was found in 18
countries, with the highest value in Spain (Fig. 4c). Negative values rep-
resent more species in the English dataset, which was found in 5 coun-
tries, with the highest (negative) value in the USA (Fig. 4c). Additionally,
for countries with species in one dataset only, positive values were
found in 15 countries (i.e., reporting costs for species only in non-
English languages) and negative values occurred in 59 countries
(i.e., reporting costs for species only in English). In both cases, the ex-
treme values were lower: a total of 43 species was the maximum num-
ber of species with reported costs only in the non-English dataset, and
was found from Russia; and — 56 species was the minimum number
of species with reported costs only in English and was found from
Australia (Fig. 4c).

4. Discussion

The relevance of considering non-English languages was substanti-
ated as non-English data: (i) increased the content of the published
English database by more than 100% (2500 non-English vs. 2396 English
entries), (ii) increased the global cost estimate of invasions by 16% (by
~US$ 214 billion), and (iii) provided costs for 249 new species and 15
new countries. In addition, 135 other species were found by considering
2712 cost entries from non-published sources, directly obtained from
practitioners or managers and/or from documents produced after
2017. Moreover, these gaps resulted in an underrepresentation of cost
entries (i) associated with European countries, (ii) measured at the
local scale, (iii) impacting primarily authorities and stakeholders, (iv)
corresponding to management, and/or (v) reported for plants. In sum-
mary, relying on data exclusively published in English has some impor-
tant implications, particularly when the concerned discipline has a
strong applied component, for e.g., through informing policy on
invasions.

4.1. Knowledge gaps when considering only English in the costs of invasive
species

The large number of costs of invasive species reported exclusively in
non-English languages highlights the importance of increasing efforts to
capture all available literature beyond English only. This is in agreement
with previous findings that provide evidence for gaps in global assess-
ment and ecological patterns, e.g., the assessments of [UCN population
status of endangered taxa (Amano et al., 2016) or the use of interviews
in conservation biology (Young et al., 2018). Here, we also demon-
strated that relying on only English sources results in a distorted picture
of lower invasion costs. For example, management expenses were
under-represented in English versus non-English datasets. This could
be explained by the fact that a third of the cost entries in the non-
English database were obtained from local managers and/or practi-
tioners. Also, it could depend on how local funds are distributed, with
priority on management rather than on damage evaluation, which
would require additional resources and scientific skills (and would
likely be reported in English). The gaps reported are in line with those
of Zenni et al. (2017), whose work supports the notion that invasion bi-
ologists should work more intensively with managers and practitioners,
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and more broadly, with society as a whole. Similar gaps were also found
in other applied ecological global databases, such as the Forest Global
Earth Observatory (ForestGEO: https://forestgeo.si.edu/) and the Nutri-
ent Network (Nutnet: http://www.nutnet.umn.edu/) (Nufiez et al.,
2019).

We also found marked differences in the number of cost entries
among languages. This uneven geographic distribution is similar to
what Amano et al. (2016) reported in the context of biodiversity and
conservation, when comparing 16 major languages. These researchers
found that 64.4% of the documents were published in English, followed
by 12.6% in Spanish, 10.3% in Portuguese, 6% in Chinese, and 3% in
French. In our case, and considering together the English and non-
English databases, we obtained 43% of cost entries in Spanish, 31.7% in
English, 15% in French, 4.3% in Japanese, and 1.5% in Chinese. We ob-
served that Spanish and French represented a large proportion of the
cost entries that were not reported in English. Not surprisingly, coun-
tries with a high proportion of English speakers were more represented
in the English database compared to the non-English database. In mul-
tilingual countries, several of them located in Africa or Asia, publishing
in the native tongue(s) may not be the most practical or efficient. In-
deed, there may be several native tongues within a single country, mak-
ing it complicated to opt for consensual non-English language(s) to
report information. For example, while Kenya and the Netherlands
have a similar proportion of English speakers, the non-English speakers
in Kenya are linguistically more diverse, where about 70 languages are
spoken, whereas for the Netherlands the remaining almost entirely
speak Dutch (Eberhard et al., 2020). In addition, other implications,
such as political or historical ones, may explain low reported costs in
some languages/countries. For example, the long colonial history and
a large middle class that is fluent in English in India could explain the
predominant use of this language in publications (Fazey et al., 2005).

Some languages have been targeted to attempt increasing the visi-
bility of papers written in that language. For example, Tao et al.
(2018) claimed that 79 million papers have been published in Chinese
since 1979, some of them describing important advances that remain
unseen by Western researchers. Acknowledging these omissions,
along with the fact that 1.39 billion people speak some dialects of
Chinese, the journal Conservation Biology announced that their papers
will include abstracts in Chinese from 2017 onwards (Conservation
Biology, 2017). Other journals in the field are following suit, such as
Biological Invasions, or the Journal of Applied Ecology which translated
the ‘Guide to Getting Published’ in Chinese and is promoting abstracts
in local languages (Nufiez et al., 2019).

4.2. Ignoring non-English data biases cost patterns for invasive species

We identified the biases from considering exclusively English
sources when reporting global trends in costs. First, we identified a geo-
graphic bias, both in the number of entries and in the magnitude of
costs, in agreement with a previous hypothesis (Zenni et al., 2017).
The non-English search provided substantially more entries for
Europe, especially Spain and France. Concerning the amount of money
they represented, costs reported in non-English from South America
and, to a lesser extent, from Africa, were highly relevant. This could be
the result of the increasing development of national strategies and re-
search budgets for the control of invasive alien species (Zenni et al.,
2017). In fact, the recent release of InvaCost_3.0 (Diagne et al., 2020b),
which included English as well as non-English data, permitted to
show that for some continents and countries economic assessments of
invasive species mostly rely on non-English data. For instance, in Central
and South America over 40% of cost estimates have been published in
non-English languages (Heringer et al., in press); among those, in
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Ecuador 51% of all costs have been published in Spanish (Ballesteros-
Mejia et al., in press). A similar situation is observed in Asia (reviewed
in Liu et al,, in press), where all cost estimates from Japan have been re-
ported in Japanese (Watari et al., in press), and cost entries from Russia
have predominantly originated from Russian-language documents
(Kirichenko et al, in press).

Costs reported at larger spatial scales were more frequent in the
English database, whilst the non-English search added significantly
more cost entries at the local scale (~8% of the total money spent on
combining English and non-English databases). This is likely due to
local researchers and practitioners being more informed on a local
level, but maybe not speaking English, or not being encouraged to pub-
lish their data in traditional scientific outlets (Nufiez et al., 2019). Some
journals have launched specific spaces for practitioners to publish their
opinions and examples of best practice (Hulme, 2011). Improved con-
nections with other scientists or practitioners can help promote good
practices between localities with similar applied problems (Nufiez
et al,, 2019). In fact, we detected costs for similar concepts in different
regions or sites, showing that although local discoveries of efficient con-
trol interventions for invasive species can be relevant for successful con-
trol elsewhere, the language barrier may have applied consequences. It
is apparent that a stronger link is required between researchers and
stakeholders to increase the international visibility of local knowledge
(Sutherland et al., 2019). For example, BiodivERsA attempts to facilitate
this by forming a network of funding organizations to support biodiver-
sity research (Durham et al.,, 2014). The non-English database can con-
stitute an essential tool for practitioners (e.g., searching for cost
information associated with specific management types actions or spe-
cific species), policy makers (e.g., searching for damage-related costs in
order to motivate, guide and/or prioritize prevention or response ac-
tions towards invasive species), and scientists (e.g., macroecological
analyses, data syntheses, or meta-analyses).

Our results also show that an English-only search missed a large
number of cost entries impacting authorities and stakeholders. Species
invasions are context-dependent, with developing countries typically
facing challenges different to those by more developed countries. There-
fore, the way invasive species are perceived by local populations, stake-
holders and leaders, as well as funders, including the nature of their
costs, might differ between countries (Nufiez et al., 2019). For example,
the predominant number of costs from Spain and France seem to be pri-
marily related to management costs, whereas a higher amount of costs
reported in Spanish corresponded to South America and seemed to be
related to damage costs. Nufiez and Pauchard (2010) found that the
scarcity of scientific reports on invasive species in developing countries
was associated with low funding for ecological research in comparison
to other disciplines closely related to medicine, water shortage and
food supply. This may explain the high proportion of reported costs re-
lated to agriculture in South American countries.

Finally, the number of cost entries coming from invasive plant spe-
cies reported in non-English languages also contributed significantly,
and amounted to ~30% of the total money associated with plants
when considering both English and non-English datasets. Local knowl-
edge on plants could be higher than for other taxa, as plants are re-
sources for medicine, food, or animal breeding, and plant invasions
dominate the English literature in invasion science (Lowry et al., 2013;
Carboneras et al., 2018).

5. Conclusions and perspectives

The aim of this study was not to exhaustively search for information
on the economic costs of biological invasions in all possible languages.
Rather, we aimed at showing that sources beyond English literature
are available and rich in primary data. In fact, the amount of retrieved
data was dependent on multiple factors such as country or language
specificities; for example, some countries have policies to make data
publicly available, or have specific budgets for invasive species, while
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others do not. In some cases, we also observed a kind of domino effect,
e.g., in France, experts increasingly sent us new cost data as they heard
about the project. Also, our research was limited to the languages spo-
ken by the authors, and many languages have not been searched at all
and could provide much additional data. Non-English sources on inva-
sive species that are often overlooked mostly include the grey literature
and unpublished reports from practitioners, resource managers, and re-
searchers. Therefore, we demonstrated the importance of multi-
language collaborations in biological invasions, which are in essence
an international issue. The non-English database now complements
the original English database in an updated version of InvaCost
(InvaCost_3.0, Diagne et al., 2020b), and we hope that this study will en-
courage others that aim to bridge linguistic barriers. The benefits of
these collaborations are clear: improving management efficiency, de-
creasing research effort, and adequately guiding policy. In that way,
we have provided the Appendix S5, with abstracts and figure legends
in several languages, as a proof of concept for promoting the overall
message of this study. We hope that our results and our suggestions
will encourage future proposals to alleviate language barriers as a
means to enrich scientific knowledge, and in particular, lead to a reduc-
tion of economic costs with improved management strategies of inva-
sive alien species.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.scitotenv.2020.144441.
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Titel

e EN: Non-English languages enrich scientific knowledge: the
example of economic costs of biological invasions

e NL: Niet-Engelse talen verrijken wetenschappelijke kennis over de economische kosten van
bio-invasies

Auteurs

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
Ahmed, Evgeny N. Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia,
Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Vertaling door:
Laura Verbrugge

Nederlandstalige samenvatting:

e Het exclusieve gebruik van de Engelse taal in wetenschappelijk onderzoek kan een
belemmering vormen voor effectieve communicatie tussen wetenschappers en beheerders of
beleidsmakers wier moedertaal niet-Engels is. Deze barricre in de overdracht van
wetenschappelijke kennis en gegevens leidt mogelijk tot aanzienlijke kennishiaten en kan
leiden tot afwijkingen in wereldwijde patronen op alle wetenschapsgebieden.

e Om dit aan te tonen hebben we gegevens verzameld over de economische kosten
van invasieve exoten wereldwijd in 15 niet-Engelse talen, en deze vergeleken met
gelijkwaardige gegevens in het Engels (i.e. de InvaCost-database met de meest actuele
gegevens over kosten van bio-invasies wereldwijd).

e De vergelijking van beide databases (~ 7.500 data entries in totaal) laat zien dat niet-
Engelse bronnen: (i) meer gegevens vastleggen dan alleen Engelse bronnen (2.500 vs. 2.396
data entries); (ii) aanvullende kosten rapporteren voor 249 invasieve soorten en 15 landen, en
(ii1) de schatting van de wereldwijde kosten van biologische invasies met 16,6% verhogen
(US$ 214 miljard meer dan de 1.288 biljoen voor de Engelstalige database). Daarnaast waren
er 2.712 data entries beschikbaar die niet direct vergelijkbaar waren met de Engelstalige
database; de meeste hiervan waren rechtstreeks via beheerders verkregen. Dit laat de waarde
zien van directe communicatie tussen wetenschappers en beheerders.

e Vervolgens laten we zien hoe kennishiaten door het weglaten van niet-Engelstalige
bronnen kunnen leidden tot significante afwijkingen in de verdeling van economische kosten
tussen landen/regio’s, taxonomische groepen, soorten en getroffen sectoren. De economische
kosten in Europa, kosten op lokale schaal, en beheerkosten zijn ondervertegenwoordigd in de
Engelstalige database.

e Het combineren van Engelstalige wetenschappelijke gegevens met gegevens uit
niet-Engelstalige bronnen is dus van fundamenteel belang en vergroot de volledigheid van de
gegevens. Het meenemen van niet-Engelstalige bronnen geeft een accurater beeld van de
kosten van bio-invasies op wereldschaal. Het biedt ook mogelijkheden voor het verbeteren van
de beheerprestaties, de coodrdinatie tussen experts (wetenschappers en beheerders) en
samenwerking tussen landen.
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Fig. 1. Beschikbaarheid van data over de kosten van invasieve soorten
in niet-Engelse talen en in het Engels (InvaCost-database), met een
onderscheid tussen vergelijkbare en niet-vergelijkbare datasets. Voor
elk van de niet-Engelstalige datasets wordt het aantal kostenposten per
taal weergegeven in de staafdiagrammen. Getoonde talen: SP, Spaans;
FR, Frans; JP, Japans; UA, Oekraiens; RU, Russisch; CH, Chinees. Voor SP
en FR onderscheiden zwarte en witte balken inzendingen uit Spanje en
Frankrijk (wit) en inzendingen uit Zuid-Amerika en Afrikaanse landen
(zwart)
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Fig. 2. Relaties tussen de beschikbaarheid van data over economische
kosten van invasieve exoten (in aantallen) in niet-Engelse talen en het

percentage Engelssprekenden in elk land. De regressielijn is blauw
gemarkeerd. Landen zijn gegroepeerd op basis van hun convex hull area en
omsloten door  standaard ellipsen (rekening houdend met
betrouwbaarheidsintervallen = 95% van hun respectievelijke gegevens),
Europese landen in grijs, Afrikaanse landen in groen, Zuid-Amerikaanse
landen in blauw, Aziatische landen in geel en Engelssprekende landen in roze.
Afkortingen voor landen: AR, Argentinié; BE, Belgié; BZ, Brazilié; CA, Canada;
CL, Chili; CH, China; CO, Colombia; CY, Cyprus; EC, Ecuador; EG, Egypte; ET,
Ethiopié; FR, Frankrijk; GE, Duitsland; GH, Ghana; GR, Griekenland; IR, lerland;
JP, Japan; KY, Kenia; MA, Madagaskar; MX, Mexico; MO, Marokko; NL,
Nederland; NI, Nigeria; NZ, Nieuw-Zeeland; PT, Portugal; RU, Rusland; SP,
Spanje; US, Verenigde Staten; VE, Venezuela; ZA, Zambia

Fig. 4. Het aantal gelijke en ongelijke
soorten in de niet-Engelstalige en de
Engelstalige database (InvaCost) bij het
gebruik van (a) alleen vergelijkbare data (N
= 569 soorten) en (b) alle beschikbare niet-
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InvaCost-database) per (a, g) geografische regio's waar de
kosten zijn gemaakt, (b, h) schaalgrootte, (c, i) type milieu
waar de kosten betrekking op hebben, (d, j) sector waar
de kosten betrekking op hebben, (e, k) type kosten, en (f,
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Title / Titre

e EN: Non-English languages enrich scientific knowledge: the
example of economic costs of biological invasions

e FR:Les langues non anglophones enrichissent les connaissances
scientifiques : I'exemple du colit des invasions biologiques

Authors / Auteurs :

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
Ahmed, Evgeny N. Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia,
Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Translated by the authors / Traduit par les auteurs :
Gauthier Dobigny /

Abstract / Resumé en francais :

e Nous défendons I’'idée que la prise en compte exclusive de I’anglais dans la
recherche freine une communication efficace entre les scientifiques et les opérateurs ou les
décideurs dont la langue maternelle n’est pas 1’anglais. Ce frein au transfert du savoir et des
données pourrait expliquer des lacunes importantes de connaissances et introduire des biais
dans 1’¢laboration de patrons globaux dans toutes les disciplines scientifiques.

e Pour le démontrer, nous avons compilé des données sur le colit économique des
especes exotiques envahissantes disponibles en 15 langues non anglaises, et nous les avons
comparées aux données équivalentes obtenues uniquement en anglais (i.e. la base de données
InvaCost, la plus a jour sur les cofits des invasions biologiques globalement).

e La comparaison des deux bases de données (environ 7 500 entrées au total) montre
que les sources non anglaises (1) permettent de réunir davantage de données que les sources
exclusivement anglaises (2 500 vs. 2 396 entrées de cot li¢ aux invasions biologiques), (2)
apportent des données économiques pour 249 espéces envahissantes et 15 pays
supplémentaires, et (3) augmentent le colt global des invasions biologiques évalués par les
données exclusivement anglaises de 16,6% (214 milliards USD, pour un total de 1288 milliards
pour les données anglaises). Par ailleurs, 2712 autres entrées s’ajoutent a la base de données
non anglaises mais ne sont pas directement comparables aux données anglaises. Néanmoins, la
plupart ont été obtenues aupres d’opérateurs non académiques, ce qui souligne I’importance de
la communication entre ce type d’acteurs et les scientifiques.

e De plus, nous démontrons que les lacunes provoquées par la non prise en compte
des données non anglaises se traduit par des biais significatifs dans la distribution des coits
selon la géographie, les groupes taxonomiques concernés, le types de colit et les secteurs
impactés. Les données sur les colits en Europe, a une échelle locale, en particulier en relation
avec la gestion sont largement sous-représentés dans la base de données anglaise.

e Ainsi, la combinaison de données scientifiques de langue anglaise avec des données
provenant de sources non anglaises s’avére crucial et améliore la richesse des données. Elle
représente aussi un potentiel intéressant pour améliorer les performances de la gestion des
especes envahissantes
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Figures / Figures
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Fig. 1. Nombre de données de colits associées aux espéces envahissantes
dans les langues non anglaises et anglaise en distinguant les jeux de
données ‘comparable’ et ‘non comparable’. Pour chaque jeu de données en
langue non anglaise, le nombre de données de colts par langue est
représenté dans I’histogramme. SP, espagnol ; FR, frangais ; JP, japonais ; UA,
ukrainien ; RU, russe ; CH, chinois. Pour SP et FR, les barres distinguent les

données d’Espagne et de France (en turquoise) de celles d’Amérique latine et
d’Afrique (en magenta).
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Fig. 2. Relation entre le nombre de données de colits économiques liés aux
especes envahissantes dans les langues non anglaises et le pourcentage de
locuteurs anglophones dans chaque pays. La droite de régression est
représentée en bleu. Les pays sont groupés en fonction de la surface de leur
enveloppe convexe représentées par des ellipses (en considérant I'intervalle
de confiance comme égal a 95% de leur surface respective). Les pays
européens, africains, Sud-américains, asiatiques et de langue anglaise sont
respectivement en gris, vert, bleu, jaune et rose. AR, Argentine ; BE, Belgique ;
BZ, Brésil ; CA, Canada ; CL, Chili ; CH, Chine ; CO, Colombie ; CY, Chypre ; EC,
Equateur ; EG, Egypte ; ET, Ethiopie ; FR, France ; GE, Allemagne ; GH, Ghana ;
GR, Gréce ; IR, Irlande ; JP, Japon ; KY, Kenya ; MA, Madagascar ; MX, Mexique
; MO, Maroc ; NL, Pays-Bas ; NI, Nigéria ; NZ, Nouvelle Zélande ; PT, Portugal ;
RU, Russie ; SP, Espagne ; US, Etats Unis ; VE, Vénézuéla ; ZA, Zambie.

Fig. 4. Nombre d’espéces partagées et non
partagées entre la base de données en
langues non anglaises et celle en langue
anglaise (InvaCost) en considérant : (a)
seulement les données comparables entre les
deux jeux de données (n = 569 especes) et (b)
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Fig. 3. Nombre de données et de valeurs de colts
économiques associés aux espéces exotiques envahissantes
en langues non anglaises et en langue anglaise (d’apres la
base de données InvaCost) selon : (a) la region géographique
du co(it, (b) I'échelle spatiale du codt, (c) le type d’habitat ou
le co(it a eu lieu, (d) le secteur impacté par le co(t, (e) le type
de colt et (f) les principaux groupes taxonomiques. Les
differences significatives de nombre d’entrées de colt entre
les données en langues non anglaises et les données en
langue anglaise sont indiquées avec un astérisque et
surlignées en bleu.
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anglaises comparable sont marqués avec des
hachures simples. Les frontieres illustrées dans
cette carte peuvent ne pas correspondre a la

Contribution des
langues non anglaises

" 2
SR,
Frotstatetetatetes

Espéces seulement en langue anglaise
Espéces seulement en langues non anglaises

réalité politique du moment.

Abstract in non-English Languages

Page 9 of 25



Title / Title

e EN: Non-English languages enrich scientific knowledge: the
example of economic costs of biological invasions

e GE: Nicht-englishe Sprachen bereichern wissenschaftliches
Wissen: Das Beispiel der wissenschaftlicher Kosten von
biologischen Invasionen

Authors / Autoren

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
Ahmed, Evgeny N. Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia,
Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Translated by the authors / Ubersetzt von den Autoren:
Phillip J. Haubrock

Abstract / Zusammenfassung in deutscher Sprache:

e Wir argumentieren, dass die ausschlieBliche Verwendung der englischen Sprache in
der wissenschaftlichen Forschung eine effektive Kommunikation zwischen Wissenschaftlern
und oder politischen Entscheidungstrigern deren Muttersprache nicht Englisch ist behindern
konnte. Diese Barriere bei wissenschaftlichen Erkenntnissen und Dateniibertragung fiihrt
moglicherweise zu erheblichen Wissensliicken und kann zu Verzerrungen fiihren, wenn
globale Muster in allen Bereichen der Wissenschaft bereitgestellt werden.

e Um dies zu demonstrieren, haben wir Daten zu den globalen wirtschaftlichen Kosten
invasiver gebietsfremder Arten zusammengestellt, die in 15 nicht englischen Sprachen
publiziert wurden, und sie mit entsprechenden Daten in englischer Sprache (der InvaCost-
Datenbank, dem aktuellsten Sammelsurium fiir Invasionskosten weltweit) verglichen.

e Der Vergleich beider Datenbanken (insgesamt ~ 7.500 Eintrége) ergab, dass nicht
englische Quellen: (i) eine groBere Datenmenge erfassen als nur englische Quellen (2.500
gegeniiber 2.396 Kosteneintrigen); (ii) gemeldete Kosten fiir weitere 249 invasive Arten und
15 Lander und (iii) die Schitzungen der globalen Kosten fiir biologische Invasionen in
englischer Sprache um 16,6% (214 Mrd. USD, 1,288 Billionen in englischer Sprache) erhdhen.
Weitere 2.712 Eintrége ergéinzten die nicht-englische Datenbank, waren jedoch nicht direkt mit
der englischen Datenbank vergleichbar. Die meisten wurden direkt von Praktikern bezogen,
was den Wert der Kommunikation von Wissenschaftlern und Praktikern enthiillte.

e Dariiber hinaus zeigen wir, wie Liicken, die durch das Ubersehen nicht englischer
Daten verursacht wurden, zu erheblichen Verzerrungen bei der Verteilung der Kosten auf
taxonomische Gruppen, Kostenarten und betroffene Sektoren fiihrten. Die Kosten aus Europa
auf lokaler Ebene und insbesondere im Zusammenhang mit dem Management waren in der
englischen Datenbank weitgehend unterreprésentiert.

e Die Kombination englischer wissenschaftlicher Daten mit Daten aus nicht
englischen Quellen erweist sich daher als grundlegend und verbessert die Vollstindigkeit der
Daten. Die Beriicksichtigung nicht englischer Quellen hilft dabei, Verzerrungen beim
Verstindnis der Invasionskosten auf globaler Ebene zu verringern. Es birgt auch das Potenzial
zur Verbesserung der Managementleistung, der Koordination zwischen Experten
(Wissenschaftlern und Praktikern) und der Zusammenarbeit verschiedener Lénder.
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Figures / Abbildungen
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Fig. 1. Anzahl der Kosteneintrage invasiver Arten in Englisch und nicht englischen
Sprachen (InvaCost-Datenbank), wobei vergleichbare und nicht vergleichbare
Datensatze unterschieden werden. Fir jeden nicht englischen Datensatz wird die
Anzahl der Kosteneintrdge nach Sprache in den Balkendiagrammen dargestellt.
Gezeigte Sprachen: SP, Spanisch; FR, Franzosisch; JP, Japanisch; UA, Ukrainisch;
RU, Russisch; CH, Chinesisch. Fiir SP und FR, turkis und magenta unterscheiden
Datenbankeintrdge fur Spanien und Frankreich (tlrkis) von Eintragen fir
Sudamerika und afrikanischen Landern (magenta).

4
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Anzahl der Kosten (log)
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Fig. 2. Beziehung zwischen der Anzahl der Eintrdge der wirtschaftlichen Kosten
invasiver Arten in nicht englischen Sprachen und dem Prozentsatz der
englischsprachigen Personen in jedem Land. Die Regressionslinie ist blau markiert.
Die Lander werden nach ihrem besetzten Areal gruppiert und mit Standardellipsen
(unter Berticksichtigung von Konfidenzintervallen = 95% ihrer jeweiligen Daten;
Europaische Lander in grau, afrikanische Lander in grin, siidamerikanische Lander
in blau, asiatischen Landern in gelb, und englischsprachigen Lindern in pink)
umfasst. Landerabkiirzungen: AR, Argentinien; BE, Belgien; BZ, Brasilien; CA,
Kanada; CL, Chile; CH, China; CO, Kolumbien; CY, Zypern; EG, Ecuador; EG,
Agypten; ET, Athiopien; FR, Frankreich; GE, Deutschland; GH, Ghana; GR,
Griechenland; IR, Irland; JP, Japan; KY, Kenia; MA, Madagaskar; MX, Mexiko; MO,
Marokko; NL, Niederlande; NI, Nigeria; NZ, Neu Seeland; PT, Portugal; RU,
Russland; SP, Spanien; US, Vereinige Staaten; VE, Venezuela; ZA, Sambia

Fig. 4. Anzahl der gemeinsam genutzten und
nicht gemeinsam genutzten Arten zwischen
der nicht englischsprachigen Datenbank und
der englischen Datenbank (InvaCost) unter
Beriicksichtigung (a) nur vergleichbarer
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Fig. 3. Anzahl der Eintrdge und relative Hoéhe der
wirtschaftlichen Kosten invasiver gebietsfremder Arten in
nicht englischen Sprachen und in englischer Sprache (aus
der InvaCost-Datenbank) nach (a, g) geografischen
Regionen, in denen die Kosten entstanden sind, (b, h)
raumlicher Umfang der Kosten , (c, i) Umfeld, in dem die
Kosten entstanden sind, (d, j) Auswirkungen auf den
Kostensektor, (e, k) Art der Kosten und (f, I) taxonomische
Hauptgruppen. Signifikante Unterschiede in der Anzahl
der Eintrage zwischen Nicht-Englischen und Englischen
Daten sind mit Sternchen markiert und blau
hervorgehoben.

M Arten in nicht englischen Sprachen
[T Arten in englischer Sprache
[ Geteilte Arten

Daten (n = 569 Arten) und (b) aller Daten in
nicht englischsprachigen Sprachen (n = 705
Arten). (c) Die Karte zeigt die Anzahl der
Arten, welche die nicht englisch sprachige
Datenbank zur Gesamtzahl der Arten der
englisch sprachigen Datenbank je nach Land
beigetragen hat (rot-blaue Skala). Lander

mit nur Arten im nicht englischsprachigen
Datensatz sind mit Linien markiert, und
Lander mit nur Arten im englisch

Datensatz sind mit Rauten markiert. Die auf
der Karte dargestellten Die abgebildeten
Grenzen reprasentieren  moglicherweise
nicht die aktuelle politische Realitat.

Beitrag nicht
englischer Sprachen

Arten nur in nicht enghschen Sprachen
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Abstract / llepiknyn ota eAAVIKG:

e Ymoompilovpe OTL M OWOKAEGTIKN YpNon ™S AYYMKNG YADGGOS OTNV
EMIOTNUOVIKY] €£PEVVO. EVOEYETOL VO EUTOOIGEL TNV OMOTEAEGUOTIKY EMKOW®VIRL HeTagD
EMOTNUOVOV, ETAYYEALATIOV KOl AP0V YAPAENG TOAITIKNG TV OTOIMV 1 UNTPIKT YADCCO
dev etvan ta Ayyhkd. To eumdo10 0vTO TNV PETAPOPEH EMGTNHOVIKNG YVAOONG Kot dEGOUEVOV
EVOEYETAL VO OONYNOEL GE ONUOVTIKA KEVOL Yvdong kabmg emiong kot vo, dnNUovpynocet
EGQPOAUEVT EIKOVO TNV TTEPLYPOPT| SEBVOV TAoEMV, G GAOVG TOVG EMGTNHOVIKOVS TOUEIC.

e IIpokeipévou va to amodeifovpe, GLAAEEALE OEOOUEVA Y10 TO KOGTT TMOV EIGPOMKOV
EeviK®V e0QV 6¢€ 1EBVEG emimedo og 15 YADGGES S10popETIKEG TNG AYYAIKNG KOt TAL GUYKPIVOLE
ue to avtiotorya ogdopéva oty Ayylkn (amd v PBdon dedopévov InvaCost, v mio
emkapomompévn Paon yo KOoT EIGPOAKOV 0OV Gg dEBVES eMimedo).

e H obykpion petald tov dvo Pacewv dedopévav (~7,500 Kataywpicels 610 GHVOLO)
£QEPAV TNV EMPAVELD TOL TOPUKAT® Y10, TIG TNYEG GE YADGGES SLOPOPETIKES Amd TNV AYyAKn:
(1) amoTVTOVOLVY TEPIGGATEPA OEOOUEVO GUYKPITIKA LE TNYEG OMOKAEIGTIKA 0TV AYYAKN|
(2,500 vs. 2,396 katoympioelg yo kK6ot); (i) K66t Yo emumAéov 249 siofoAikd €idn ko 15
YOPES, Kot (ii1) avEAVOLV TIC EKTIUNCELS Yo To O1eBvn kKOGt amd elGfolikd ion katd 16.6%
(USS$ 214 dsoekatoppopia, pe USS 1.288 tpicekatoppdpia oty Ayyikn). Emmiéov 2,712
KOTOYWOPIGES COUTANPOGOY TV UN-AYYAIKN BAon 0£00UEVEOV, OGTOGO O KOTAYMPIGEIS eV
NTOV GUEGH GLYKPIGIUES Pe TNV AyyMKN Paon Sed0UEVAOV; 01 TEPICCOTEPEG QO AVTEG NTOV
OOTEAECUO, EMKOWMVIOG HE EMOYYEAUOTIEG TOV YDPOV, OTOTLIMOVOVING TNV a&ion ™G
eMKOVOVING LETAED) EMGTNUOVOV KoL ETOYYEALATIOV.

e  EmnpdcHeta, AmOTUTOVOVE TWS TO KEVA TTOL dNUIOVPYOVVTOL altd TNV TapdfAeym
dedopévev oe YAmooeg mépav TG AyyAMKNG, SCTPERAOVOVY TNV EKOVO Y10, TNV KOTOVOUN
TOV KOGTOVG GTO YMPO, UETOED TASIWVOUIKOV OUAd®V, KaTnyopieg KOGTOLS Kol TOUEIS OV
emmpealovtatl. Ta k6ot and v Evponn, oe tomikn KAMpoKo, Kol GUYKEKPYUEVE, AVTE TOV
elyav va kévovv pe v dlayeipion, oe peyaho Pabud Eheumay 1) 0ev EKTPOCOTOVVIOY EMUPKDG
oV AyyAkn Baomn 0edoUEV@V.

e Enopévemg, 0 GuVOLOGHOG EMGTNUOVIK®VY d€30UEVOV oTaL AYYAK( e OedOUEVA 0T
TYEC 6€ YADGGEG OPOPETIKEG TNG AYYAKNG amodekVOETAL BEPEMMDONG KOl EVIGYVEL TNV
TnpdTMTe TV dcdopévav. Me v coumepiinym Ty®V o€ YADCOEG OLOPOPETIKES TNG
Ayyhng, vdpyel piKpoOTEPOg Kivouvog o d1aoTpéPlmon g ekOVaS Yo To KOGTN TV
eIoPoMkdV 0OV og d1eBvég eminedo. Emmpocheta pmopel va fondncel oty Peitioon g
Sloyelptong Kot GLVTOVIGHOV HETOED EWOIKAV (EMGTNUOVOV Kol ETOYYAELOTIOV) KOOGS emiong
KOl GE GLVEPYUTIKES OPAoELS LETAED YOPDOV.
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Fig. 1. AplOud¢ Kataxwpioewv KOoToug ELOBOAKWY EL6WV oTNV AyyALKH Kol
oe GAAeg yAwooeg (InvaCost Baon deSopévwy), Slakpivovrag ouykpiopa
KAl Hn ouykpiowua oUvola Sedopévwv. NMa kdbe éva and cluvola
Sedopévwv rou Sev eivar otnv AyyAikn, 0 aplORAG TWV KATAXWPIoEWV avd
YAWooa mnapoucidletal o Siaypappata paBdwv. Amelkovilovrat ot
napakdtw yAwooeg: SP, lormavikd; FR, FTaAAkd; JP, lamwvikd; UA, Oukpavikd;
RU, Pwowkd; CH, Kwéfika. Ma SP kat FR, pdBdot oe xpwpata turquoise Kot
magenta Swadopornololv TG Kataxwpioelg tng lomaviag kot FoAAiag
(turquoise) kat xwpeg Tng NoTLoG Apepkig kKat Adpikig (magenta).
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Fig. 2. Zxéon peta§y aplOPOU KATAXWPICEWV yla KOOTN ELGBOAKWY ELSWV OF
YAwooeg Stadopetikég Tng AyyAKiig Kot Tocoot6 ayyAddwvou AnBucpol o
KaOe xwpa. H ypauurf navdpdunong emonuaivetal pe Ure xpwpo. OL XWPES
opadonolovvtal cUUPWVA PE TNV KUPTH TIEPLOXA TIOU KATAAQUBAVOUV Kat
oupnepthapBavovtat otig eMeipelg kavovikng popdng (Aappdvovtag undgv
Ta SlaotApata epniotoolvng = 95% twv avtictolywv dedouévwy), Eupwmaikég
XWPES o€ YKPi, ADPLKAVIKEG XWPEG O TPACLYVO, XWPEG TNG NOTLAG ALEPLKAG OE
UmAe, AOCLOTIKEG XWPEG Ot Kitpwo, Kkat AyyAodwveg xwpeg ot pol.
Suvtopoypadieg xwpwv: AR, Apyevtwn; BE, BEAylo; BZ, Bpadhia; CA, Kavaddg;
CL, XAfj; CH, Kiva; CO, KolouBia; CY, KUmpog; EC, Ekouadop; EG, Alyumtog; ET,
AwBlomtia; FR, FaAAia; GE, Meppavia; GH, Mkava; GR, EAAGSa; IR, IpAavdia; JP,
lanwvia; KY, Kévua; MA, Madayackdpn; MX, Mefikd; MO, Mapdko; NL,
OMavédia; NI, Nwynpia; NZ, Néa Znhavdia; PT, MoptoyaAia; RU, Pwoia; SP,
lomavia; HMA, Hvwuéveg MoAwteieg Apeptkng; VE, Bevelouéha; ZA, Zauma

Fig. 4. AplOHOG KOWWV KoL MN-KOWWV E8WV
petafy ™G PBdaong SeSopévwv otnv AyyAwkn
(InvaCost) kaw tng PBdong Sebopévwv o€
YAWooeg Sradopetikég ™mg AYYAIKAG,
AapBdvovtag unoPwv (a) povo ta cuykpiolua
Sebopéva (N = 569 €ibn) kat (b) Oha ta
Sebopéva oe  yA\wooeg SLadopeTKEG  TNG
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Fig. 3. AplOHOG KATAXWPICEWV KAl OLKOVOULKO KOOTOG
€l0BOAKWV €W8WV otV AyyAlkR Kot Ot YAWOOEG
Sradopetikég g AyyAwkig (amd tnv InvaCost Bdon
Sedopévwy), ava (a,g) vewypadlkeég mMePLOXEG OOV TO
kootog €AaBe xwpa, (b,h) xwpikn KAipaka Tou KOGTOUG,
(c,i) mepBaAhov oto omoio to KdoTOG EAafe xwpa, (d,j)
TOMENG TIOU ETNPEAOCTNKE QMO TO KOOTOG, (ek) tumog
Kéotoug, kat (fl) KUpleg Ta&VOuLKEG OUASEG. ZNUOVTIKES
Sladopég oTov aplbud  twv KotoXwpioswv
ETLONMUALIVOVTAL UE AOTEPLOKOUG KAL UE MITAE XPWLOL.

| Eidn oe yYAwooeg SLadopeTikEG TNG AYYALKNG
[[] Species in English: Ei6n otnv AyyAkn
[] Shared species: Kowd ién

AyYAWAG (N = 705 €idn). (c) O xdptng Seixvel Tov
opBpd Twv eldwv ta omoia ocuveiodepe TO
ouykpiolwo olUvolo Oebopévwv o YAWOOES
SladopeTikég NG AYYAKAG  eKTOG/MARV  Tou
OUVOALkOU aplBpol €WV TOU OCUYKpioLOU
ouvOlou Gebopévwv otnv AyyAlk avd xwpo
(magenta - turquoise KAipaka). OL XWPeG Ue €idn
UOVO OTO OUYKPioLo oUVoAo Sedopévwv o€
YAWOOEC SLahopETIKES ™mg AyYAKAG
emnionpaivovtal pe stripes (Awpideg) kat oL XWPES
pe €idn povo oto olUvolo Sedopévwv otnv
AyYAA emonuaivovtal pe grid (mAéypa). Ta
olvopa TOU  Omewovilovtal  otov  XAptn

Zuvelodopd and yAWooeg
S1adopeTkéG TG AyyAkrig

B Ei&n povo oty AyyAwn
Eidn povo oe yAwooeg Stadopetikég TG AyYAKrg

€VOEXETAL VO UNV  OQVTUTPOOWTEVOUV TNV
TPEXOUOA TIOALTLKI TIPAYUATIKOTNTO
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Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
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Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Translated by the authors / Traduzido pelos autores:
Gustavo Heringer & César Capinha

Abstract / Resumo em portugués:

e Nos consideramos que o uso exclusivo da lingua inglesa em investigagao cientifica
pode prejudicar a comunicagao efetiva entre cientistas e técnicos ou decisores cuja lingua
materna ndo ¢ o inglés. A falta de transferéncia de conhecimento cientifico e de dados pode
originar lacunas significativas de conhecimento e criar enviesamentos no estudo de padroes
globais em todas as areas da ciéncia.

e Para demonstrar isto, nds compilamos dados de custos econdmicos de espécies
exdticas invasoras pelo mundo em 15 linguas que ndo a inglesa e comparamos os resultados
obtidos com os existentes em inglés (oriundos da base de dados InvaCost, um repositorio
global de custos de invasdo biologicas).

e A comparagdo das duas bases de dados (~7 500 entradas no total) mostra que as
fontes de dados ndo em inglés: (i) obtiveram uma maior quantidade de registos de custo (2
500 vs. 2 396 em inglés); (i) reportaram custos para 249 novas espécies invasoras € 15 novos
paises, e (iii) aumentaram as estimativas dos custos globais das invasdes biologicas em
16,6% (214 bilhdes de dolares vs. 1 288 bilides de dolares de referéncias em inglés). Um
aumento de 2 712 entradas suplementou o conjunto de dados ndo em inglés, mas estas nao
sdo diretamente comparaveis com a base de dados em inglés. A maior parte desses dados foi
obtida diretamente de profissionais técnicos e gestores, revelando o valor da comunicagdo
entre cientistas e estes.

e Adicionalmente, n6s demonstramos como as lacunas de conhecimento geradas
pela omissdo de dados ndo em inglés resultam num enviesamento significativo nos padrdes
de distribui¢@o dos custos em relagcdo ao espago, grupo taxondmico, tipos de custo e setores
afetados. Os custos para a Europa, em escala local e, particularmente, relacionados com
manejo, foram significativamente sub-representados na base de dados em inglés.

e Desta forma, a jun¢do de dados cientificos em inglés com dados oriundos de
fontes ndo em inglés proporciona uma melhoria fundamental e necessaria na qualidade
dos dados. A inclusdo de dados ndo em inglés ajuda a diminuir enviesamentos no estudo dos
custos das invasdes bioldgicas a escala global. Esta tem também um potencial para aumentar
a eficiéncia na gestdo, a coordenagdo entre especialistas (cientistas, técnicos e decisores) e as
acOes conjuntas entre paises.
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Figures / Figuras
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. 1. Numero de entradas de custos de espécies invasoras de fontes
ndo em inglés e em inglés (base de dados InvaCost) com distingao
entre dados comparaveis e ndo comparaveis. Para cada conjunto de
dados ndo em inglés o numero de entradas por idioma é representado
no diagrama de barras. Os idiomas representados sdo: SP, Espanhol; FR,
Francés; JP, Japdo; UA, Ucraniano; RU, Russo; CH, Chinés. Para SP e FR,
as barras turquesa e magenta diferenciam as entradas da Espanha e
Franga (turquesa) das entradas de paises que falam espanhol na
América do Sul e dos paises que falam francés na Africa (magenta).
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Fig. 2. Relagdo entre o numero de entradas de custos econémicos de
espécies invasoras ndo em inglés e porcentagem de falantes de inglés em
cada pais. A linha da regressdo estd destacada em azul. Os paises estdo
agrupados de acordo com a area convexa de hull e correspondem as elipses
padronizadas (considerando intervalo de confianga = 95% dos dados); os
paises europeus estdo representados em cinza, os africanos em verde, os sul-
americanos em azul, os asidticos em amarelo e os paises falantes de inglés em
rosa. Abreviagbes dos paises: AR, Argentina; BE, Bélgica; BZ, Brasil; CA,
Canada; CL, Chile; CH, China; CO, Coldmbia; CY, Chipre; EC, Equador; EG, Egito;
ET, Etidpia; FR, Franca; GE, Alemanha; GH, Gana; GR, Grécia; IR; Irlanda; JP,
Japdo; KY, Quénia; MA, Madagascar; MX, México, MO, Marrocos; NL,
Holanda; NI, Nigéria; NZ, Nova Zelandia; PT, Portugal; RU, Russia; SP, Espanha;
US, Estados Unidos; VE, Venezuela; ZA, Zambia.
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Fig. 3. Nimero de entradas de custos e custos relativos
de espécies invasoras em fontes de linguas que nédo o
inglés e fontes em inglés (a partir da base de dados
InvaCost), distribuidas por (a.g) regiGes geograficas onde
o custo ocorre, (b.h) escala espacial do custo, (c.i)
ambiente onde o custo ocorre, (d.j) setor impactado pelo
custo, (e.k) tipo de custo e (fl) principais grupos
taxonomicos. As diferengas significativas entre o numero
de entradas de fontes ndo em inglés e em inglés estdo
marcadas com asterisco e destacadas em azul.
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e RU: HeaHrnuinckue A3blkn oborawaroT Hay4YHble 3HaHUA: NPUMEP IKOHOMMUYECKUX
notepb B CBA3U C OMONOrM4eCKMMM UHBa3NAMU

Authors /| ABTOpbI

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali Ahmed,
Evgeny Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia, Gauthier Dobigny,
Virginia G. Duboscg-Carra, Marina Golivets, Phillip Joschka Haubrock, Gustavo Heringer, Natalia
Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A. Nufiez, David Renault, David Roiz, Ahmed
Taheri, Laura Verbrugge, Yuya Watari, Wen Xiong, Franck Courchamp.

Enena Axryno, Kpuctod AuaHb, JlunvaHa banbectepoc-Mexua, TacHume Agamopxun, Janvw Anu
Axmepn, EsreHnin Akyrnos, AubtoT Kymap BaHepaxu, Llesapb KanuHbs, Wenx A. K. M. Ona, Notbe
NobuHbn, Bupmxkunna . [ly6ock-Kappa, Mapuna Fonueeu, ®ununn Mowka Xay6pok, Myctaso
XepuHrep, HaTtanba KnpudeHko, Menuna KypaHntugy, YyHnoHr Jlbto, MaptnH A. HyHbec, Oasug
Peno, Oasua Pons, Axven Taxepu, Jlaypa Bep6bptorre, KOst Batapu, Ben CioH, @paHk Kypamn

Translated by the authors / ABTopbl nepeBoga Ha pycckum A3bIK:
Natalia Kirichenko, Evgeny Akulov / Hatanesa KupuyeHko, EBreHnin Akynos

Abstract / AGcTpakT Ha pycCKOM fi3blKe:

o Hawwm nccneposarusa y6exxaatoT B TOM, YTO UCMOMb30BaHUE TOMNbKO aHMMMNCKOro s3blka
B Hay4HbIX MCCNegoBaHMAX MOXET B 3HauYUTenbHOW Mepe npensTcTBoBaTb 3PPEKTUBHOMY
COTPYAHMYECTBY YY€EHbIX, MPaKTUKOB N NONIMTUKOB, POAHBIM A3bIKOM KOTOPbIX aHTTIMNCKUIA HE ABMSIETCS.
OT1oT Bapbep Ha nNyTM K OBHapoAOBaHWMIO HayYHbIX 3HAHUA MOXET NPUBOAUTb K WCKaKEHHOMY
NOHUMaHUIO rnobarnbHbIX NPOLECCOB BO BCeX 06NacTsAX HayKw.

o YT106bI 3TO NPOAEMOHCTPMPOBATL Mbl COBPany 1 NpoaHanuamMpoBanu onyorMKOBaHHbIE
Ha 15 ga3blkax gaHHble MO rrnobanbHbIM 3KOHOMUYECKMM 3aTtpataM, COMPSXXEHHbIM C WHBa3UsMU
YyXXepoOHbIX BMOOB, W CPaBHWMWU WX C AAHHbIMW, ONYGIIMKOBAHHBLIMW Ha aHrNUUCKOM si3blke (Ans
aHanusa ucnonb3oBanacb 6a3a gaHHbix InvaCost, cambiil COBpPEMEHHbIN AEN03nTapuii AaHHbIX MO
3aTpaTtam, CBA3aHHbIM C BMONOrMYeCKMMN NHBA3USIMKN B MUPE).

° CpaBHeHne aByx HabopoB AaHHbIX (cogepKaLLmx B COBOKYNHOCTN ~ 7500 cBegeHuin no
SKOHOMMYECKMM MOTEPsIM) Nokasarno, YTO MCTOYHUKM, OnybrvKoBaHHble Ha A3blKax, OTMAWYHBIX OT
aHrnumnckoro: (i) copepxat 6oMblMN 06BEM [OaHHbLIX, YEM WCTOYHWUKM, OMNyGNMKOBaHHbIE Ha
aHrnumnckom asbike (2500 npoTme 2396 aaHHbIX); (i) coaepxaT cBegeHns 06 SKOHOMUYECKUX 3aTpaTax,
CBSA3aHHbIX C ApyruMn 249 uHBasvBHbIMM BuaamMu u 15 cTtpaHamu, u (iii) yBenuyMBalT OLEHKY
rnobanbHbIX 9KOHOMUYECKUX MNOoTepb OT OGuonorumdecknx wuHeBasum Ha 16,6% (214 munnuapnos
ponnapoB CLUA cormacHo gaHHbIM M3 ny6nukaumi Ha A3blkax, OTMAWMYHBIX OT aHrfMNCKOro, NpoTuB
1,288 TpunnuoHoB gonnapos CLUA cornacHo nybnukaumam Ha aHrMmMMCKoM asbike). [JononHUTenbsHo
ObIN0 nony4yeHo 2712 cBedeHUn NO 3KOHOMUYECKUM MOTEPSIM, MOMOSHMBLUMM HEAHrNNNCKYo 6asy
AaHHbIX, KOTOpble He ObiNn HanpsMyio conocTaBuMbl ¢ 6230 AaHHbIX, MOCTPOEHHOW Ha OCHOBE
AaHHbIX N3 aHMOA3bIYHbIX PaboT; BONBLLUMHCTBO 3TUX CBEAEHUIN BbINK NoNyYeHbl HenocpeaCTBEHHO OT
NPaKTUKOB, YTO CBUOETENLCTBYET O LIEHHOCTU COTPYAHNYECTBA YHEHbIX N MPaKTUKOB.

o Bonee Toro mMbl nokasanu, 4TO UTHOPMPOBaHME CBELEHUA MO IKOHOMUYECKUM NOTEPSM
13 nybnukaummi Ha s3blkax, OTNIMYHbBIX OT @HINIMNCKOro, NMPUBOAUT K 3HAYUTENbHBIM OTKIIOHEHUSM B
pacnpefeneHumn 3aTpar rno reorpauyeckMm permoHamm, TakCOHOMUYECKUM rpynnam, Tunam 3atpart v
SKOHOMMYECKMM cekTopaM. 3aTpaThkl B pernoHax EBporbl, B 0CO6GEHHOCTU CBA3aHHbIE C YrpaBreHneMm,
ObinM cKyOoHO npeacTaBneHbl B 6ase AaHHbIX, OCHOBAHHOW WCKIMIOYMTENbHO Ha OaHHbIX U3
aHrnosa3bl4HbLIX paboT.

. Takum 06pa3oM, MCMOMb30BaHME Hay4YHbIX AaHHbIX M3 paboT, onyGNMKOBaHHbLIX Ha
NpoYMX A3blkax, B COBOKYNMHOCTM C [AaHHbIMA W3 aHrnossblyHbIX Nybnukaummn, sBnaeTcs
OCHOBOMOMarawLWwmuM Ana nonyyYyeHus Havbonee MonHbiX cBefeHur O rnobanbHbIX 3KOHOMUYECKMX
notepsax. Y4eT AaHHbIX U3 HEaHrNoA3bIYHbIX UCTOYHUKOB MOMOXET B 3HaYMTENbHON Mepe YTOYHUTb
OuUeHKU rrnobanbHbIX 3aTpaT, CBA3aHHbLIX C BUONOrMYEeCcKUMN MHBa3NSMU. ITO Takke MeeT BonbLioe
3HayeHve Ana 3MAEKTUBHOrO YynpaBneHus, Koornepauunm 9KCNepToB (YYEHbIX W MNPaKTUKOB) W
MeXAyHapoaHOro coTpyaHu4yecTsa.
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YMCAO aHIMOrOBOPAWMX (%) Puc. 3. KonuuectBo AaHHbIX (OUEHOK) M OTHOCUTENbHas
Be/INYNHA IKOHOMMUUYECKUX NMOTEPb OT MHBA3MOHHbIX BUAOB
Puc. 2. CBA3b MeXAy KO/NMYECTBOM [AaHHbIX (OLEHOK) Mo 3KOHOMMYECKUM 13 HeaHrN0A3blYHbIX PaboT u n3 paboT, ony6MKOBaHHbIX Ha
noTepsAM OT MHBa3UOHHLIX BUAOB W3 HEAHINOA3bIYHbIX PaboT M npoueHTOM aHrmiickom Asbike (6asa paHHbIX InvaCost), (a, g) no
QHINIOroBOPALLMX B KaXAO0W CTpaHe. J/IMHUA perpeccMm OTMeYeHa CMHUM LIBETOM. reorpaduyeckum pervoHam, (b, h) npoctpaHcTBEHHOMY
CTpaHbl CrpynnMpoBaHbl B COOTBETCTBUM 6c 3aHl/(1MaeMbIM MMMV BEKTOPHbLIM macwTaby, (c, i) cpeae obutanusa, (d, j) sKOHOMMYECKOMY
NPOCTPAHCTBOM M 3aK/IOYEHbI B OBasibHble 061acTU (A0BEpPUTENbHbIM UHTEpBaN =
95% [/1A COOTBETCTBYIOWMX HABOPOB AaHHbIX); €BPOMENCKUE CTPaHbl OTMEYEHbI cetopy, (e, k) tuny 3atpar u (f, 1) ocrosrbm rpynnam
’ . OpraHM3moB. 3HauMMble Pa3ANYMA MO KONMYECTBY AaHHbIX
cepbiM LBETOM, appUKaHCKMe CTpaHbl — 3e/IeHblM, CTpaHbl KHOW Amepuku —
(OUeHOK) M3 HeaHrNoA3bIYHLIX W  aHI0A3bIYHbIX paboT
CMHMM, a3MaTCKMe CTpaHbl — >KEeNTbIM, aHINIOrOBOPALLME CTPaHbl — PO30BbIM. OTMEUEHBI 3BE310UKAMMA 1 BbIIENEHBI CHHIM LIBETOM
0O603HayeHus cTpaH: AR, ApreHTuHa; BE, Benbrus; BZ, bpasunusa; CA, Kanaga; CL, A A w :
Yunu; CH, Kutait; CO, Konymbus; CY, Kunp; EC, 3kBagop; EG, Erunet; ET, 3puonus;
FR, ®paHuua; GE, lepmanua; GH, MaHa; GR, Tpeuus; IR, UpnaHaus; JP, Anonus; KY,
Kenus; MA, Magarackap; MX, Mekcuka; MO, Mapokko; NL, HugepnaHuabl; NI,
Hurepua; NZ, Hosas 3enanawusa; PT, Moptyranua; RU, Poccua; SP, Ucnanwua; US,
CoeanHeHHbIN wTaTbl; VE, BeHecyana; ZA, 3ambus.
(a) (b)

Il Buabi v3 paBot Ha ApyrUX AsbIKax
[C] Buabl u3 pabot Ha aHmuiickom Asbike

[[] O6wume suap!

Puc. 4. Yucno obwmx u ormimMyalowmxca
BUAOB-UHBAWAEPOB NO  AaHHbIM U3
HEaHrNoA3bIYHbIX U aHIOA3bIYHBIX paboT
(6a3a paHHbIx InvaCost), ¢ yyetom (a)
TOMIbKO COMOCTaBUMbIX AaHHbIX (N = 569
Bugos) u (b) Bcex AaHHbIX Ha A3blKax,
OT/IMYHBIX OT aHrauiickoro (N = 705 Buaos).
(c) Ha KapTe moKasaHO 4WCIO BUAOB MO

BbICOKNI

CONoOCTaBUMbIM OaHHbIM u3 2 i ]
HeaHrofsblYHOM 6a3bl AaHHbIX 33 BbIYETOM 822 ?:i
[aHHbIM M3 CONOCTaBUMOM aHINOA3bIYHOM %g §§
6asbl  AaHHbIX MO  KaXAoW  cTpaHe gg §§ l
(6upto3oBo-NypnypHan wWwkKana). MpaHuubl, 53

HU3KMI

OTMEYEHHbIE Ha KapTe, MOrYT He OTpaaTb
TEKYLLYIO MO/IMTUYECKYIO PeasibHOCTb. -

Buabl 13 paboT Ha aHIMIACKOM A3biKe
7] Buabl s paboT Ha Apyrux Asbikax
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SPANISH Title / Titulo

e EN: Non-English languages enrich scientific knowledge: the
example of economic costs of biological invasions

e SP:Las lenguas no inglesas enriquecen el conocimiento cientifico:
ejemplo de los costes econdmicos de las invasiones biolégicas.

Authors / Autores

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
Ahmed, Evgeny N. Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia,
Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Translated by the authors / Traducido por los autores:
Liliana Ballesteros-Mejia / Elena Angulo

Abstract / Resumen en espanol:

e El uso exclusivo del inglés para divulgacion de resultados de investigacion puede
afectar la comunicacion entre investigadores y gestores, o politicos cuya lengua materna es
diferente al inglés. Esta barrera en el conocimiento cientifico y en la transferencia de los
datos puede potencialmente causar lagunas en el conocimiento y sesgos a la hora de estimar
patrones globales en todos los campos de la ciencia.

e Para demostrar estos hechos compilamos datos sobre el costo econdmico de las
invasiones bioldgicas a nivel global, a partir de documentacion en quince idiomas diferentes
al inglés, y los comparamos con datos recopilados en la base de datos InvaCost (i.e. el
repositorio mas actualizado sobre los costos de las invasiones bioldgicas a nivel mundial, en
inglés).

e La comparacion de las dos bases de datos (~7 500 entradas en total) reveld que las
fuentes no inglesas: (i) capturan un mayor nimero de datos que si se usaran so6lo fuentes
inglesas (2 500 vs. 2 396 entradas); (ii) ofrecen datos para 249 nuevas especies y 15 nuevos
paises que no son reportados en inglés; (iii) incrementan las estimaciones globales en inglés
de los costos de las invasiones biologicas en un 16.6% (US$ 214 mil millones de los 1.288
billones de la base de datos en inglés). La base de datos no inglesa incluye ademas de 2 712
entradas complementarias, que no son directamente comparables con los datos ingleses, ya
que la mayoria fueron obtenidos a partir del contacto directo con los gestores, revelando asi el
valor de la comunicacion entre investigadores y gestores.

e Demostramos ademas que las lagunas causadas por la omision de los datos no
ingleses, causaron sesgos significativos en la distribucion de los costos, tanto
geograficamente como taxondmicamente, al igual que en cuanto al tipo de costo y al sector
que atafie. Los costos para Europa, a escala local, y particularmente relativos al manejo de
especies invasoras, estuvieron sub-representados en la base de datos en inglés.

e Por lo tanto, combinar datos cientificos en inglés con datos que proceden de otros
idiomas es fundamental, y mejora la integridad de los datos. Ademas, mejora potencialmente
la eficacia de las estrategias de manejo, la coordinacidn entre expertos (investigadores y
gestores) y la colaboracion entre paises.
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Figures / Figuras

B costos comparables en lenguas no inglesas
Costos no comparables en lenguas no inglesas
[J costos comparables en inglés
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Fig. 1. Numero de entradas de costos econdomicos de especies
invasoras en lenguas no inglesas, y en inglés (base de datos InvaCost),
distinguiendo los conjuntos de datos comparables y no comparables.
Para cada conjunto de datos en lenguas no inglesas, el nimero de
entradas por idioma estan representados en los diagramas de barras.
Idiomas mostrados: SP, Espafiol, FR, Francés; JP, Japonés; UA, Ucraniano;
RU, Ruso; CH, Chino. Para SP y FR, las barras turquesa y magenta
distinguen las entradas de Espafia y Francia (turquesa) de las de
Sudamérica y los paises francoparlantes de Africa (magenta).
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Fig. 2. Relacion entre el numero de entradas de costos econémicos de
especies invasoras en lenguas no inglesas y el porcentaje de angloparlantes
en cada pais. La linea de regresidén estd marcada en azul. Los paises estdn
agrupados segun el drea convexa de hull, teniendo en cuenta las elipses
estdndar (considerando los intervalos de confianza al 95% de sus datos): los
paises Europeos en gris, los Africanos en verde, los Sudamericanos en azul, los
Asidticos en amarillo y los de habla inglesa en rosa. Abreviaturas de los paises:
AR, Argentina; BE, Bélgica; BZ, Brasil; CA, Canadd; CL, Chile; CH, China; CO,
Colombia; CY, Chipre; EC, Ecuador; EG, Egipto; ET, Etiopia; FR, Francia; GE,
Alemania; GH, Gana; GR, Grecia; IR, Irlanda; JP, Japon; KY, Kenia; MA,
Madagascar; MX, México; MO, Marruecos; NL, Holanda; NI, Nigeria; NZ,
Nueva Zelanda; PT, Portugal; RU, Rusia; SP, Espafia; US, Estados Unidos; VE,
Venezuela; ZA, Zambia.
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Fig. 3. Numero de entradas de costos (a,b,c,d,e,f) y costo
relativo (g,h,i,j, k, 1) de las especies invasoras en lenguas
no inglesas y en inglés (a partir de la base de datos
InvaCost), distribuidas por (a,g) regiones geograficas
donde el costo ocurre, (b,h) escala espacial del costo, (c,i)
ambiente donde ocurre el costo, (d,j) sector impactado
por el costo, (e,k) tipo de costo, y (f,1) grupos taxonédmicos
principales. Las diferencias significativas en el nimero de
entradas entre la lengua no inglesa y el inglés estan
marcadas con asteriscos y destacadas en azul.

(b)

M Especies en lenguas no inglesas
O Especies en lengua inglesa
O Especies compartidas

(n = 569 especies) and (b) todos los datos en
lenguas no inglesas (n = 705 especies). (c) El
mapa muestra el nimero de especies con las
que el conjunto de datos en lenguas no
inglesas contribuye al numero total de
especies del conjunto de datos en inglés por

pais (escala turquesa-magenta). Los paises 83
que tienen sélo especies en los conjuntos de § fzﬂ
datos en lenguas no inglesas estdn marcados :§ °
con rayas diagonales y los paises que tienen g ‘_%
especies sélo en el conjunto de datos inglés Ss

estdn marcados con rombos. Las fronteras
ilustradas en el mapa pueden no representar

Especies solo en lengua inglesa v
) Especies solo en lenguas no inglesas

la realidad politica actual.
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Title / 3aros1oBok

e EN: Non-English languages enrich scientific knowledge: the
example of economic costs of biological invasions

e UK: HeaHrnincbki moBu 36aradyyloTb HayKoOBi 3HaHHA: npuknaag
€KOHOMiIYHUX 30MTKIB Bif GionoriyHux iHBasin.

Authors / ABTopu

Elena Angulo, Christophe Diagne, Liliana Ballesteros-Mejia, Tasnime Adamjy, Danish Ali
Ahmed, Evgeny N. Akulov, Achyut Kumar Banerjee, César Capinha, Cheikh A. K. M. Dia,
Gauthier Dobigny, Virginia G. Duboscq-Carra, Marina Golivets, Phillip Joschka Haubrock,
Gustavo Heringer, Natalia Kirichenko, Melina Kourantidou, Chunlong Liu, Martin A.
Nuiez, David Renault, David Roiz, Ahmed Taheri, Laura Verbrugge, Yuya Watari, Wen
Xiong, Franck Courchamp.

Translated by the authors / ABTopu nepex/anis:
UA: Marina Golivets / Mapuna ["oniBenb

Abstract / Pe3tome ykpaiHCbKOIO:

e Mu CTBepI)KyeMO, II0 BUKIIIOYHE BUKOPUCTAHHS AHIJIIHCHKOI MOBH B HAyKOBHX
JTOCTIPKEHHSAX TEPeIKoKae e(heKTUBHIN KOMYHIKAIll MK HAyKOBIISIMH Ta MPAaKTHKaMU i
MOCAJOBISIMHU, PIAHOI0 MOBOIO SKHMX He € aHriiiceka. Lleit Gap’ep Ha HUIAXy 10 OOMIHY
iHpOpMaLi€l0 Ta 3HAHHAMU MOTEHIIIHO BeAe OO0 CIOTBOPEHOTO PO3YMIHHS TI00aTbHUX
3aKOHOMIPHOCTEH y BCIX rajry3sX HayKH.

e [I[o6 mpomeMoHCTpYBaTH 1€, MU 3i0paiu JaHi MO0 TIOOATBHUX €KOHOMIYHHX
30MTKIB BiJ 1HBa3iMHUX YyKOPIIHUX BHIIB 13 HEAHTJIOMOBHMX JKEpen (IecsITb MOB), 1
HOPIBHAUIN iX 3 €KBIBAJICHTHUMH JaHUMH, OTpUMaHUMHU 3 aHrioMoBHuX jokepen (InvaCost,
HaWITOBHIIMIA 0a3a JaHUX MO0 INI00ATbHUX 30MTKIB BijJ O10JIOTIYHUX 1HBA31H).

e [lopiBusHHS 000x 06a3 manux (Bchoro Omm3bko 7500 3ammciB) mokasano, IO
HEaHTJIOMOBHI JpKepena: (1) OXOIUTIOIOTh OUThINHA 00CAT JaHUX, HIK aHTJIOMOBHI JDKEpena
(2500 mpotu 2396 3anucis); (ii) MiCTATH iHPOpMaLito npo 249 iHBa3iitHuxX BUIIB 1 15 KpaiH,
10 HE MpPEJICTaBJeHI B aHTJIOMOBHHX JpKepenax; 1 (iil) 30UIbIIyIOTh 3arajibHi 30MTKH Bif
Oionoriunux iHBazii Ha 16,6% (HeanrmomoBHi — 214 mupa. non. CIIA, anrnmomoBHi — 1,278
TpiH. noi. CIIIA). JlomatkoBo, 2712 3anuciB, HE CMIBCTABHUX 3 aHTTIOMOBHUMH JTAHUMU, OYyITH
NEepeBaXHO OTPUMaHI BiJ MPAKTHKIB, 0 BKA3y€ HA BAXKIJIMBICTH CIIBIIpali MiXXK BUCHUMH Ta
IPaKTUKAMHU.

e binbme Toro, Mu nokasaiau, SKMM YHMHOM NPOTAIMHH, COPUYMHEH] ITHOPYBAaHHSAM
HEaHTJIOMOBHUX JaHUX, PU3BEIH J0 3HAYYIIUX CIIOTBOPEHB Y PO3MO/IiII 30MTKIB y IPOCTOPI,
[0 TAaKCOHOMIYHHMX TpyIax, THIAX BUTPAT Ta €KOHOMIYHUX CEKTopax. 3okpema, B €Bporii
30MTKH Ha MICIIEBOMY DiBHi, Hailmaye 1moB’si3aHi 3 BUTpaTaMU Ha YNpPaBIIiHHS, OyJId 3HAYHO
HEJIONPE/ICTaBICH] B arJIOMOBHHUX JDKEpesnax.

e TaxkuM YMHOM, OJJHOYACHE BUKOPUCTAHHS aHTJIOMOBHHX 1 HEAHIJIOMOBHUX JIKEpell
€ BKpail BaXJIMBUM, a/DKE 1€ JIO3BOJISIE 30UIBIIMTH MOBHOTY MaHMX 1 3MEHIIUTH PHU3UK
CIIOTBOPEHHSI HAIIOTO PO3YMiHHs 30UMTKIB Bijl 610J0T1YHMX 1HBa31l Ha rimobOanbHOMY piBHI. Lle
TaKO’K MOTEHLIHHO J103BOJIUTH MOKPAIUTH €(PEKTHUBHICTh YIPABIIHHSA, KOOPAMHALIIO 3yCHIIb
MK eKcliepTaMy (BYCHUMH Ta MPAKTUKaMH) Ta MIDKHAPOJHY CITIBIIPALIO.
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Figures / Pucynku
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Puc. 3. Po3nogin 3anucis (a,b,c,d,e,f) Ta BigHOCHMX

cymapHux 3HaueHb (g, h,i,j,k,1) ekoHomiuHux 36uTkis Big

AHrNOMOBHe HaceneHHa (%)

Puc. 2. 3B'A30K MiXX umcnom 3sanucie WoAo 36UTKIB Bij iHBasiiHUX iHBa3iliHMX YyXKOPiAHWX BUAIB Y HEAHINIOMOBHMUX
YYXOPIAHWUX BUAIB HEaHTNIACbKMMM MOBaMM Ta YaCTKOI aHIIOMOBHOFO AXKepenax i aHIIOMOBHUX AxKepenax (6a3a gaHnx
HaceNeHHA B KpaiHi. JliHilo perpecii nokasaHo CUHIM nNyHKTMpOM. Kpainun InvaCost), 3a (a,g) reorpadiuHUM NOXOAXKEHHAM 36UTKIB,
3rpynoBaHo BiANOBIAHO A0 nNAOWi TXHbOrO OMYKAOrO KOpnycy; rpynu (b,h) npoctoposnm maclTtabom 36uTKiB, (C,i) TMNamu

OKpeCcNeHo CTaHAAPTHUMM eflincamu, Wo oxonattoTe 95% AoBipyi iHTepBanu.
KpaiHn €Bponu nokasaHo cipum Konbopom, Abpuku — 3eneHum, MNisaeHHoI
AMepUKN — CUHIM, A3il — }KOBTUM, aHINIOMOBHI KpaiHu — poxkeBuM. CKopouyeHi
HasBwu KpaiH: AR, ApreHTuHa; BE, Benbria; BZ, Bpasunis; CA, KaHaga; CL, Yuni;
CH, Kutait; CO, Konymbis; CY, Kinp; EC, EkBagop; EG, Erunert; ET, Edionin; FR,
®paHuin; GE, HimeuunHa; GH, MaHa; GR, Mpeuis; IR, IpnaHais; JP, AnoHis; KY,
Kenisa; MA, Maparackap; MX, Mekcuka; MO, Mapokko; NL, Hiaepnangm; NI,
Hirepia; NZ, Hosa 3enaHgis; PT, Moptyrania; RU, Pocia; SP, Icnanis; US,
CnonyyeHi lWTtatn Amepuku; VE, BeHecyena; ZA, 3ambis.

cepefoBuLa, (d,j) ekoHoMiuHMMM cekTopamuy, (e,k)
Tunamm 36uTkis i (f,1) ronoBHMMU TaKCOHOMIYHMMM
rpynamu. 3HauyL,i pisHMLI MiXK HEAHTIOMOBHUMM i
AHIJIOMOBHVMM Xepenamm rnosHauveHi 3ipoykoto Ta
BuAiNneHi 61akKUTHUM KONbOPOM.

M suan, wo NpeacTaBneHi y HEaHIIOMOBHUX ZpKepenax
| Buaum, Wo npeacTasaeHi B aHIOMOBHUX Axepenax
] CninbHi Bugn

Puc. 4. Yncno cninbHUX Ta yHiKanbHUX
BUAIB Y HEAHIIOMOBHUX AxKepenax i
AHIMOMOBHMX AxKepenax (6a3a gaHux
InvaCost), i3 BpaxyBaHHAM (a) nwe
cniBcTaBHUX gaHux (N = 569 sugis) i (b)
BCiX AaHWX i3 HEAHTIOMOBHWX A)Kepen
(N =705 Bugais). (c) Ha kapTi nokasaHo
YacTKy BUAIB, WO NpeacTaB/eHi ne B
[AQHUX i3 HEAHTIOMOBHUX AyKepen, AnA
pi3HUX KpaiH (NypnypoBo-6ipto3oBa avcon
WwKana). KpaiHu, ana akux € niuwe Tk =
CniBCTaBHIi AaHi 3 HEAHIIOMOBHMX
AXepen i aHI/IOMOBHUX AKepen,
No3HaYeHi 3a/IMBKOIO AiaroHabHUMM
NiHiAMM Ta ciTKoto, BignosigHo. BKasaHi
KOPAOHWM KpaiH MOXYTb He BiANOBIAaTH
CYYaCHMM MONITUYHUM peaniam.

BHecok
HeaH/IOMOBHM:

HU3bKWIA

[Z2%] BuAW, Wo npeAcTaBneHi AnwWe y aHIOMOBHUX Axepenax
Buam, wo Hi UL Y HeaHr/ X
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