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The global trade in wildlife affects most major taxonomic
groups (Fukushima et al., 2020; Scheffers et al., 2019). Man-
aging wildlife trade requires an accurate understanding of the
dimensions of trade and its impacts (positive, neutral, or nega-
tive) on the conservation of native wildlife populations. We are
concerned that assertions made by Natusch et al. (2021) in “The
Perils of Flawed Science in Wildlife Trade Literature” under-
mine efforts to obtain a representative and accurate understand-
ing of the dimensions, sustainability, and conservation implica-
tions of wildlife trade.

Natusch et al. propose that suggestions of negative impacts
of trade on species reflect that “philosophical biases are com-
mon in the scientific literature on trade in wildlife.” They draw
this conclusion from a series of poorly evidenced and mislead-
ing assertions based on a report on the luxury and fashion trade
in wildlife (Sosnowski & Petrossian, 2020). They present Sos-
nowski and Petrossian (2020) as “a key example … to illus-
trate the threat of philosophical bias in research on the wildlife
trade” in reference to what they claim to be biases on the part of

researchers seeking to better understand accurate measures of
traded wildlife. We focused on misleading assertions in Natusch
et al. that relate to several other studies that quantify impacts
and dimensions of wildlife trade.

First, Natusch et al. claim Auliya et al. (2016) generalized that
all commercial trade in pet reptiles is unsustainable: “although
the study usefully highlights several instances of illegal or unsus-
tainable trade, generalizing the conclusion so broadly goes
beyond the available data and is, in our view, misleading” (p.
x). However, Natusch et al. ignore the context-specific exam-
ples highlighted by Auliya et al. (2016); cite only parts of Auliya
et al. (2016) (i.e., “the legal and illegal trade in various reptile
species … should be considered detrimental to their survival”);
and remove crucial context. The full statement—“legal and ille-
gal trade in various reptile species, largely endemic to megadiver-
sity countries and biodiversity hotspots, should be considered
detrimental to their survival”—indicates that Auliya et al. (2016)
are referring to a specific subset of reptile species in the com-
mercial trade. In their literature review, Auliya et al. (2016) found
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no published examples of small, endemic populations that were
sustainably harvested.

Second, and more broadly, Natusch et al. are being misleading
when they state that “many articles on wildlife trade imply that
all commercial trade in wildlife is negative for biodiversity con-
servation, yet do not provide the evidence to support this broad
implication (Auliya et al., 2016; D’Cruze & Macdonald, 2016;
Marshall et al., 2020; Petrossian et al., 2016; Scheffers et al.,
2019).” Although each article they cite to support this state-
ment is clearly critical of different aspects of commercial wildlife
trade, each set of authors based their conclusions that trade
drives extinction risk in many species on clear evidence from
extensive literature review or detailed analyses of primary data;
none refer to the commercial trade as being entirely detrimental.
Natusch et al.’s own broad inference of sustainability in trade is
poorly substantiated due to the lack of species, geographies, and
trade purposes and trade dynamics studied. Thirty-three percent
of case studies Natusch et al. provide are on crocodilians, the
only group for which the majority of traded individuals are pur-
ported to be bred in captivity (Marshall et al., 2020). This subset
of unrepresentative case studies risks oversimplifying the seri-
ous biodiversity conservation problems posed by overexploita-
tion.

In their study on the European trade in live reptiles, Auliya
et al. (2016) showcase “… a plethora of cases in which legis-
lation and enforcement are insufficient, and species and popu-
lations are being depleted because of wildlife trafficking.” Sim-
ilarly, in their study focused on confiscations of CITES-listed
species, D’Cruze and Macdonald (2016) call for “improved data
reporting and enforcement activity, in combination with existing
recommendations to increase political will and reduce consumer
demand.” In their assessment of global wildlife trade, Scheffers
et al. (2019) state the need for “a strategic plan to combat trade
with policies that are proactive rather than reactive, which is
especially important because species can quickly transition from
being safe to being endangered as humans continue to harvest
and trade across the tree of life.” Finally, Marshall et al. (2020)
underline the fact that the majority of reptile species in commer-
cial trade are not covered by international trade regulations and
state that “pronounced gaps in regulation imply trade is hav-
ing unknown impacts on numerous threatened species,” which
“demand a reconsideration of international reptile trade regula-
tions.” Authors of these four studies make nuanced conclusions
and policy proposals that contrast with Natusch et al.’s blan-
ket suggestion that in each of these articles it is implied that all
commercial trade in wildlife is negative for biodiversity conser-
vation.

Natusch et al. also claim that “philosophical bias” has influ-
enced science-based analyses and interpretations in the peer-
reviewed wildlife trade literature, resulting in “antitrade” recom-
mendations. Whilst not all commercial wildlife trade is currently
unsustainable, there is mounting scientific evidence that it is one
of the major drivers of global biodiversity loss (e.g., Eaton et al.,
2015; Harris et al., 2017; IPBES, 2019; Mandimbihasina et al.,
2020; Morton et al., 2021; Stanford et al., 2020; Symes et al.,
2018), raising concerns that it is currently net negative from
a conservation perspective. Recent peer-reviewed studies show

that the sustainability of commercial trade (in live wild animals
or their derivatives) is dependent on baseline data and empir-
ical assessments, both of which are currently lacking for the
vast majority of commodified species (e.g., Auliya et al., 2016;
Marshall et al., 2020; Rowley et al., 2016). Without significant
investment in future monitoring and testing of the efficacy of
different harvest and trade models (Wilkie et al., 2019), large
swathes of wildlife trade presently rely on the business-as-usual
assumption of sustainable use until proven otherwise (Macdon-
ald et al., 2021).

We agree with Natusch et al. that the “growing importance
of global challenges such as climate change, the extinction crisis,
and zoonotic pandemics make rigorous scrutiny of the wildlife
trade more important than ever” and add equitability (Di Minin
et al., 2021) and animal-welfare challenges (Baker et al., 2013) to
these concerns. However, in light of the global biodiversity cri-
sis and scant empirical evidence that commercial wildlife trade
would be sustainable for the vast majority of species, assertions
of sustainability should be approached with caution and sub-
ject to at least the same scrutiny expected of studies suggesting
unsustainability.

Society must move toward a more precautionary approach
to wildlife population management, one that is based on an
expectation of rigorous peer-reviewed evidence of sustainabil-
ity and on a solid foundation of population, off-take, and risk-
assessment modeling (e.g., Bennett et al., 2021; Brook et al.,
2000) embedded in an interdisciplinary research framework
(Blair et al., 2017). Many open-access databases document trade
flows (CITES, LEMIS, UN Comtrade, TRAFFIC, etc.), whether
legal or illegal, which enables trade in species included in the
database to be monitored over time and quantification of trade
impacts. These data are particularly useful when combined with
other sources of information on species’ responses to trade,
yet these data are unavailable for the vast majority of species
in trade. However, the lack of mandated export–import data
on trade for the majority of traded species is obvious. (Only
species listed by CITES require reporting, thus most species in
trade do not have reporting standards on imports and exports.)
This lack of international trade data is unusual because most
traded commodities have standard reporting requirements on
trade flows, and the lack of such data impairs understanding
trade dimensions or monitoring trade in species effectively. It
is also essential to informing relevant stakeholders of the legal
bases for international wildlife trade, including the potential to
conflate legal with sustainable trade, and to conducting quan-
titative analyses of the potential for philosophical or sampling
biases to influence the wildlife trade literature and relevant leg-
islation.
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