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The impacts of biological invasions have become a key focus of researchers in recent 
decades, leading to a rapid accumulation of evidence on economic losses associated 
with invasions. In a synthesis paper, Diagne et al. (2021) use a new database, InvaCost 
(Diagne et al. 2020), to quantify the global economic costs of biological invasions. 
They demonstrate that the global costs associated with invasive alien species are mas-
sive, at least US$ 1.3 trillion between 1970 and 2017, and increasing rapidly. Such 
high costs emphasize the critical importance of preventing and controlling biological 
invasions. Their paper thus delivers an important and much needed contribution to 
invasion science, which can strengthen invasive alien species management and policy 
globally. However, the costs of plant invasions presented by Diagne et al. (2021) 
are substantially underestimated compared to those of vertebrate and invertebrate 
invasions, and with respect to the available literature. While Diagne et al. (2021) 
state that the reported costs have pronounced geographic and taxonomic gaps, we 
believe that their significant underestimation of plant costs in comparison with other 
taxonomic groups needs to be clarified, to correctly demonstrate the severity of plant 

NeoBiota 69: 75–78 (2021)

doi: 10.3897/neobiota.69.74121

https://neobiota.pensoft.net

Copyright Ana Novoa et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

LETTER TO THE EDITOR

Advancing research on alien species and biological invasions

A peer-reviewed open-access journal

NeoBiota

mailto:novoa.perez.ana@gmail.com
https://doi.org/10.3897/neobiota.69.74121
https://neobiota.pensoft.net
http://creativecommons.org/licenses/by/4.0/


Ana Novoa et al.  /  NeoBiota 69: 75–78 (2021)76

invasions and guide appropriate prioritization, budgeting, and allocation of limited 
management resources.

Diagne et al. (2021) report that invasive alien plants contribute 1.5% of the total 
costs that can be attributed to a single taxonomic group between 1970 and 2017 (i.e. 
plants cost US$ 8.9 billion out of a total of US$ 591 billion attributable to plants, 
vertebrates or invertebrates). They acknowledge that the low representation of inva-
sive alien plants “is probably due to a data deficiency in the current database”. Indeed, 
subsequent updates to the InvaCost database revealed the unbalanced distribution of 
data entries among taxonomic groups in the version of the database used by Diagne et 
al. (2021) (InvaCost v1; https://doi.org/10.6084/m9.figshare.12668570.v1), as com-
pared to subsequent versions. In particular, while the full InvaCost v1 database con-
tained 98 data sources (publications, reports, etc.) on the costs of plant invasions out of 
786 sources across all taxonomic groups, the first update, released in November 2020, 
added 623 sources to the full database, of which the majority (416 sources) included 
plant costs (InvaCost v3, https://doi.org/10.6084/m9.figshare.12668570.v3). Fur-
thermore, the most recent version of the InvaCost database (https://doi.org/10.6084/
m9.figshare.12668570.v4) shows that over 80% of currently available data sources on 
the costs of plant invasions were absent from InvaCost v1. In comparison, less than 
half of the available sources on animal invasions were absent from InvaCost v1. While 
we appreciate that databases evolve as new information becomes available, and we wel-
come and applaud such updates, these numbers indicate a substantial discrepancy in 
the compilation of data for plants vs. animals in InvaCost v1. It seems inevitable that 
these biases in survey effort affected the numbers and proportional costs attributed to 
plants by Diagne et al. (2021).

Research published over the last 20 years also clearly shows that the global costs 
of plant invasions are much higher than the US$ 8.9 billion reported by Diagne et 
al. (2021). For example, the total estimated cost of invasive alien plants in the South 
African fynbos alone is estimated at US$ 11.8 billion (van Wilgen et al. 2001). In 
Europe, invasive alien plants have been found to cost at least € 3.8 billion annually, 
accounting for 30% of total invasion costs in the continent (Kettunen et al. 2009). In 
another study, a single invasive alien plant, Ambrosia artemisiifolia (Asteraceae), has 
been reported to cost the European economy US$ 4.5 billion annually (Bullock et al. 
2012). This means that over four decades the cost of A. artemisiifolia would approxi-
mate that of the costliest taxa presented by Diagne et al. (2021), two mosquito spe-
cies (Aedes aegypti and A. albopictus), which accounted for US$ 148.7 billion between 
1970 and 2017. Yet, no plant appears among the costliest taxa listed by Diagne et al. 
(2021). Similarly, the cost of invasive alien plants to the Australian economy within 
agricultural areas alone is estimated at US$ 4 billion annually (Sinden et al. 2005), and 
aquatic invasive alien plants in 13 public lakes in Florida cause annual costs of US$ 6 
billion (Adams and Lee 2007). Plants also feature prominently among the world’s “100 
of the worst” invasive alien species (Boudjelas et al. 2000), of which Euphorbia esula 
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(Euphorbiaceae) ranks among the top ten economically most damaging species with 
a global cost of US$ 7.3 billion between 1960 and 2020 (Cuthbert et al. 2021). This 
selection of studies alone – which is by no means exhaustive – illustrates that the real 
costs of plant invasions globally must be orders of magnitude higher than the US$8.9 
billion estimate reported by Diagne et al. (2021).

Available funding for effective invasive alien species management is generally 
scarce and resources need to be allocated efficiently and systematically (Dana et al. 
2019). However, in reality budgets dedicated to environmental management are often 
prone to taxonomic bias (Mammola et al. 2020). By disproportionately underestimat-
ing plant costs, support for invasive alien plant management could be inappropriately 
deprioritized, which would have serious ecological and socioeconomic consequences. 
Continued updates to the InvaCost database will provide further clarity on the true 
known costs of invasive alien plants. However, as these examples illustrate, local and 
regional studies already provide strong evidence that invasive alien plants have caused 
substantial economic costs, which are comparable to those of invasive alien vertebrates 
or invertebrates. This important message needs to be highlighted to ensure that deci-
sions associated with studying and managing biological invasions are based on the most 
accurate economic cost estimates, and resources are allocated on the basis of the best 
available science.

Therefore, we argue that the important message conveyed by Diagne et al. (2021) 
on the massive economic costs of biological invasions needs to be complemented to 
emphasize that (i) the costs of invasive alien plants are similar in magnitude to those 
incurred by invasive alien vertebrates or invertebrates; (ii) further work is needed to 
estimate and aggregate the costs of invasive alien plants worldwide; and (iii) prevent-
ing and controlling plant invasions should remain a key component of international, 
national and regional invasive alien species management and policy decisions.
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